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Table 1 The sampling site bcations and conditions in the EBFZ (Eibaifangzi) marsh wetlands and the Wulan Pond
Sampling sites Sampling location Conditons
EBFZ 1 4£56 12.0N, 12210352 E ; 177m ’ ’
s 55¢m, Sem 11
4 ) - 1
EBFZ-2 4£5614.6N, 1221037.4F ; 18Im
120an, 10cm 12
" k) 5
EBFZ-3 4£5617. (N, 1221039.6E ; 176m
110an, 10cm 11
) , . 10 ,
EBFZ4 4£5619. 4N, 1221042 0E ; 180m
110cm, 10an 11
, p , 100 ,
EBFZ 5 4£56 2. 7N, 1221043.4E ; 19Im
120cm, 10an 12
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Sampling sites Sampling location Conditons
WIR 1 4597.35N, 12r577.8'E ; 06m :
cm, 20cm 3
WIR-2 4597.4N, 12r577.8'E ; 06m ’ !
80cm, 20cm 4
WLR3 4597.3N, 12r577.8'E ; 06m ’ !
80an, 20cm 4
2
2.1
2000 5 (GPS ) ( )
( 40 mm, 60 cm PVC )
8 s 5 10 20 em
, 68 ( D, , ,
2.2
s GBGE 906 s 2
s (GSS-1) s Cu Zn Fe Mn Pb Cr Co Ni 90% ~ 95%
pH PB4 , (TOC) -
(TN)
M TOC TN 748
3
3.1
EBFZ4 1~ 5
1
EBFZ1 EBFZ2 EBFZ3, 20~ 25 cm ) Cu Zn G Ni Co Fe
Mn ) ; 25~ 30 em
s ; TOC ,  25~30 cm
CuZn Cr Ni Co Fe Mn
[2,3]
EBFZ4 10~ 20 em /n Cr Ni Fe
Mn ) ;20~ 30 em ) 40~ 50 cm
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Fig. 1 Profile of heavy metals and other parameters in sediments from EBFZ marsh wetlands
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Heavy metals content and other parameters 2,20~ 40 cm ,
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Table 2 Pearson coefficients between chenical parameters for sediments from EBFZ marsh wetlands
EBFZ1 (n= 11) Pearson coefficients
Cu 7n Cr Ni Co Pb Fe Mn pH TOC TN
Cu 1.000
Zn 0169 1. 000
G 093" 0066 1. 000
Ni  0987"" 016 0.916°" 1.000
Co 0.829"" - 0.007 0.738""  0.833""  1.000
Pb 096" 0.2% 0.897°"  0.969°" 0.807"  1.000
Fe 0991"" 0148 0.9427"  0.982°"  0.785"  0.944"" 1.000
Mn 0.971**  0.206 0.932**  0.951**  0.880°*  0.938*  0.%43* 1.000
pH - 0.804"*  0.218 0.800** - 0.789°* — 0.881** - 0.715* - 0.777°* - 0.852"  1.000
TOC 0.920°" 0118 0.867°"  0.902°"  0.927°  0.859"  0.904"  0.952"" - 0.91" 1000
TN 0.83"" 0.0% 0.814""  0.826'" 0.735""  0.712 0.823"  0.8577 - 0.854™  0.85™ 1.000
EBFZ2 (n= 12) Pearson coefficients
Cu Zn Cr Ni Co Pb Fe Mn pH TOC TN
Cu 1.000
n  0,900"" 1. 000
G 084" 08%" 100
Ni - 0.016 0.021 0.032 1.000
Co 0.8%9*" 0.910°" 0.925*" - 0.006 1.000
Pb - 0.010 0. 045 0.067 - 0.200 - 0.030 1.000
Fe 0905 095" 0963°" - 0.145 0.941"* 0.021 1. 000
Mn 0.6%" 0.709""  0.467 0.398 0.678 0.040 0. 530 1. 000
pH - 0.539 0.538 0.385 - 0.454 - 0.399 0.111 -10.391 - 0.619" 1. 000
TOC 0.846"" 0.88"" 095" - 0.112 0.910"" - 0.025 0.974" 0.416 -0.330 1.000
TN 0946"" 0837 0813"" - 0.231 0.803"" 0.085 0.8777" 0.490 -10.52 0.81" 1.000
EBFZ-3 (n= 11) Pearson coefficients
Cu Zn Cr Ni Co Pb Fe Mn pH TOC TN
Cu 1000
n Q97" 1. 000
G 096" 0.8%"" 1000
Ni  0997"" 0978 0965 1.000
Co 098 " 096" 0.971"" 0.990"" 1. 000
Pb - 0.28 0.433 0.128 - 0.297- 0223 1.000
Fe 099" 097" 096" 0.993"0977"" - 0.279 1. 000
Mn 0.851"" 0.877°" 0.802"" 0.87I'7 0.857"" - 0.423 0.841""  1.000
pH - 0.503 0.488 0.377 - 0.470- 0.372 0.557 -0.523 - 0.435 1. 000
TOC 09197 080" 089" 0.901" 0.857"" - 0.343 0.930°""  0.692° - 0.708" 1.000
TN 083" 07%" 083" 0.830°° 08w " - 0.179 0.872°"  0.570 - 0.606" 0.938" 1.000
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EBFZ-4 (n= 11) Pearson coefficients
Cu Zn Cr Ni Co Pb Fe Mn pH TOC N
Cu 1.000
Zn 0.707° 1000
G 0258 0.554 1. 000
Ni 0243 0.433 082" 1.000
Co 0.3% 0. 240 0. 564 0.390 1.000
Pb - 0.141 0. 141 0. 460 0.561 0.245 1.000
Fe 0.75%"" 0697 028 0.019  0.281 - 0.270 1. 000
Mn 0.476 0.388 0.482 0.173 0.563 - 0.060 0. 29 1. 000
pH 0.249 017 -0510 -0.366 -0.365 - 0.357 -0.009 - 0.461 1. 000
TOC- 0.132 - 0325 0009 - 0.220 0.194 0.045 0. 197 0.547 - 0.511 1. 000
TN - 0.3 0.001 0.183 - 0.135 0.161 - 0.095 0. 130 0.412 - 0.395 0.353 1.000
EBFZS (n= 12) Pearson coefficients
Cu Zn Cr Ni Co Pb Fe Mn pH TOC TN
Cu 1000
Zn  0.626" 1. 000
G 056 0. 460 1. 000
Ni 076" 066" 058 1.000
Co 033 0. 685" 0.54 0.576 1.000
Pb  0.258 0304 -023 0.353 0.165 1.000
Fe 047 0.765°"  0.551 0.516 0.870°"  0.294 1. 000
Mn 0.3% 0.429 0. 679" 0.618 0.805"* - 0.102 0. 620° 1. 000
pH  0.730" 0. 5% 0.227 0.592 0.084 0.352 0. 147 0.033 1. 000
TOC- 0.3%4 004 -0048 -0.236 0.432 0.034 0. 377 0.321 - 0.673" 1.000
TN - 0.841"" - 062" - 065" - 0.693 - 0.352 0.011 - 0.404 -0.404 -0.59 0.210 1.000
* Correlation at 0. 05 level, * * Correlation at 0. 01 level
3
Table 3 Pearson coefficients between chemical parameters for sediments from Wukn Pond
WLE-1 ( n= 3) Pearson coefficients
Cu 7n Cr Ni Co Pb Fe Mn pH TOC TN
Cu 1000
Zn 0.8 1. 000
G 040, 0. 787 1. 000
Ni 0923 0. 9% 0.729 1.000
Co 0.533 0. 866 0.99%0 0.818 1.000
Pb-0771 -0919 -08% - 0.957 - 0.950 1.000
Fe 072 0.963 0.924 0.935 0.969 - 0.998" 1. 000
Mn - 0.28 0. 195 0.758 0.106 0.659 - 0.390 0. 452 1. 000
pH 0.9&% 0.78 0.238 0.838 0.372 - 0.644 0.591 - 0.453 1. 000
TOC- 0.721 - 0961 -0.927 -0.932 - 0.971 0.997 -1.000"" - 0.459 - 0.585 1. 000
TN 078 0.982 0. 890 0.961 0.945 - 0.999"" 0.97 0.377 0.655 - 0.96 1.000
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WLE-2 (n= 4) Pearson coefficients
Cu Zn Cr Ni Co Pb Fe Mn pH TOC N
Cu 1000
Zn 088 1. 000
G 0535 0.105 1. 000
Ni 0601 0. 201 0.951*  1.000
Co 0.858 0. 805 0. 430 0.627 1.000
Pb - 0.870 0. 602 0.806 - 0.902 - 0.880 1.000
Fe 0.8 048 0. 885 0.809 0.560 - 0.846 1. 000
Mn - 0.430 0. 806 0. 470 0.302 - 0.551 0.125 0. 128 1. 000
pH - 0.257 0.155 0.79 - 0.567 0.112 0.356 - 0.748 - 0.0 1. 000
TOC - 0.410 0.429 0.170 - 0.464 - 0.820 0.605 - 0.088 0.454 - 0.465  1.000
TN - 0.475 0.52 0.139 - 0.431 - 0.858 0.618 - 0.111 0.542 - 0.487  (.994** 1.000
WLR-3 ( n= 4) Pearson coefficients
Cu Zn Cr Ni Co Ph Fe Mn pH TOC 1IN
Cu 1000
Zn 0,98  1.000
a 0.87 0. 944 1. 000
Ni  0.700 0. 698 0.5% 1.000
Co 0661 0. 675 0. 605 0.995""  1.000
Pb - 0.725 0. 621 0.347 - 0.772 - 0.704 1.000
Fe 0.94 0. 900 0.725 0.846 0.800 - 0.898 1. 000
Mn 0.830 0. 866 0.838 0.936 0.941 - 0.639 0. 862 1. 000
pH 0316 0.370 0.49 - 0.391 - 0.393 0.325 - 0.005 - 0.060 1. 000
TOC - 0.317 0.180 0.130 - 0.557 - 0.486 0.883 - 0.588 - 0.288 0.637  1.000
TN 05% 0. 540 0.43% - 0.138 - 0.203 - 0.270 0. 404 0. 053 0.763 - 0.005 1000
* Correlation at 0. 05 level, * * Correlation at 0. 01 level
EBFZ 1 EBFZA2 EBFZ3 s
TOC EBFZ4 EBFZ£5 s

2

,  WIBE-3 WLE-2 WLE-1,

[3]

B

WLE-1 WLE2 WLE3

EBFZ1 EBFZ2 EBFZ3

WLE-1, WLE-2, WLP-3
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DISTRIBUTION OF HEAVY METALS IN SEDIMENT FROM THE
EBFZ ( ERBAIFANGZI) MARSH

Wang Gue-ping Liu Jing shuang
( Changchun Institute o Geography, Chinese Academy ¢ Sciences, Changchun 130021)

Summary

Eight sediment cores colleded with gravity corer and sediment profiles dug by handed-tools from the
EBFZ marsh downstream of the Huolin River were studied with high resolution distribut ion of heavy metal
(Cu, Zn, Cr, Ni, Co, Pb, Fe, Mn), pH, TOC and TN. The results showed that Zn, Fe and Mn were
inriched in the upper part of the sedimentary sequence and significantly correlated with TOC. On the con-

trary, heavy metal contents in most of the deeper layers of sediment cores were relatively lower and closed
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to geochemical background levels. Correlation between elements was easier to identify with high-resolution
sampling. Heavy metal contents in the upper layers are higher in sediments that are closer to river and

have high flooding frequency.
Key words Heavy metal, Sediment, Marsh wetlands

( »
« » 2003 , 16 ,120 ,
:CN1$+1328/S, : ISSN 0578 1752, : 2138,
: BM43 2.0 |, 264.00 : ON1EH4720/ S,
: ISSN 16742927 2-851, : 1591M, 25.00
300.00 25.00 , 300. 00 :
0178 : 12, : 100081; : (010)
68919808 68975146 6897624 : 68976244, : zgnykx @ mail. caas. net. cn;

: http: // www. ChinaAgriSci. com



