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The accumulation characteristics of heavy metal Pb Cu Zn in tidal-Flat a study

based on Renyi theory taking Wanggang as an example

YU Wen-Jin ZOU Xin-Qing ZHU Da-Kui
Key Laboratory of Coast and Island Development Nanjing University MoE Nanjing 210093  China
Acta Ecologica Sinica 2007 27 8 3162 ~ 3171.

Abstract The vertical accumulation of heavy metals and pollution status in Wanggang tidal flat were studied. The base
value of *°Pb in Wanggang area was obtained as 1. 16dpm/g. The fractal theories were led into the quantitative study of
pollution issues. The modern average sedimentary rate in Wanggang area is 4. 13cm/a  according to the *'°Ph analysis.
Through the relativity analysis of heavy metals it is educed that the Fe Cu Pb Zn and Li have better pertinence in the
area. After normalization Cu and Zn remain stable values in the past 15 years. Cu shifts its value from 0.4 —2 Zn from
1.5 —2.6. The normalized heavy metal information dimension is high in the area with loose systematic structure and lower
organizational degree. The fractal dimension value of Zn moves from 3 —6.5 average is 4.68 contemporary Cu from 5 ~
6.5 average is 5. 8085. The study shows that the heavy metal distribution in the area is mainly controlled by local
geochemistry character with limited contribution from human activities. Meanwhile the fractal dimension of Pb
normalization value is lower in the scope of its fractal dimension flow varies from 2 to 5.5 with an average of 3. 608.

Higher levels of self-organization of Pb mean a certain degree of lead contamination.
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Table 1 Matrix of heavy metal relativity about Wanggang sea-shoal
Heavy metal Pb Cu Zn Li Al
Pb 1.00 0. 881 -0.322 -0.786 0.213
Cu 0.881 1.00 -0.315 -0.618 0.59%4
Zn -0.322 -0.315 1.00 0.847 -0.566
Li 0.756 -0.618 0.847 1.00 -0.375
Al 0.213 0.594 " -0.566 -0.375 1.00
® P <0.05 Represents significance in level P <0.05
2
Table 2 Matrix of relativity between heavy metal and sedimental granularity about Wanggang sea-shoal
Ttem Al Pb Cu Zn Li
Mean -0.68 -0.463 -0.195 0.840 0.890
Sand % -0.403 0.036 -0.036 -0.295 —-0.649
Silt % 0.304 0.107 0.429 0.579 0.443
Clay -0.628 0.8% -0.977" 0.503 0.764
* P <0.05 Represents significance in level P <0.05
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Fig. 4 Regulation of the heavy metal after return a turn

http //www. ecologica. cn



3168

27

2.4

Fig. 5

WGO01

Pb

Pb

InNr

InNr

InNr

Zn Cu Pb
InN r Inr 5
WGO1 WG02 WGO03 WG04
3.0 30 3.0 40 ~
- "= 35 |-
25 M " Nen 25 L 25 ’
3.0 |m
-l 2.0
20 + 20 |- 25
1.5 20
1.5
: 15 10 | 15 F
1.0 - - L 1.0
Lo L 0.5
0 0.5
— -
0.5 os | o L -
o L - -0.5 o5 1
| 1 | ] 0 1 | 710 1 | 1 Il —10 | |
04 038 1.2 1.6 0.4 0.8 04 08 12 1.6 0.4 0.8
30 3.0 40 4.0
35 35
25 L 25
3.0 K 3.0 H
2.0
20 25 25 -~
L5 - 20 20 |
L5 r 1.0 |- 15 |- 15
o
o L 05 L 10 | 10 |-
A
a 0.5 | 0.5
05 0 an
: 0~ F 0 a
-0.5 _ _
o L - 05 L 05 -
1 1 Il ;10 1 1 | _10 | | | ;10 1 | |
-08 -04 0 04 -06 -04 -0.2 -0.8 04 0 04 -06 -04 -0.2
30 3.0 ~ 3.0 4.0
B -
2.8 - 25 2.5
2.6 -
s L 20 | 20 |
22 1.5 1.5
20 10 | 10 |
1.8 05 - 05
1.6 | a e
14 0 - (U -
1.2 + - L - L
- 0.5 0.5
LO 1 I I -1.0 | 1 | -1.0 1 | |
04 06 08 1.0 -06 -04 -0.2 -08 04 0 04
Inr Inr Inr
5

ro=1.5 Ar=0.5 Cu
Inr x InN r
D
WGO03 Cu

ro =0.5 Ar=0.025 Zn

y

0.571

http //www. ecologica. cn

0.436

ro=1.5 Ar=0.025

The mark diagram double logarithms and mark degree district of Return a turn a value to distribute system on Wanggang tidal-land heavy metal



http //www. ecologica. cn

8 Pb Zn Cu 3169
F R
Nrowr?”
3
Table 3 Values of fractal dimension of tourist heavy metal systems in Wanggang
Core Heavy metal ~ Regression equation b R A F Sig.
WGO01 Pb InN1 =4.316 +2.57391nr 2.5739 0.772 4.316 33.928 0.000
Cu InN1 =2.577 +0.236lnr 0.236 0.571 2.577 18.621 0.001
Zn InN1 =4.194 +3. 112Inr 3.112 0.895 4.194 25.571 0.015
WG02 Pb InN1 =4.779 +4.27Inr 4.27 0.859 4.779 18.247 0.024
Cu InN1 = -0.282 +5.218Inr 5.218 0.898 0.282 133.559 0.000
Zn InN1 =5.1 +4.805Inr 4.805 0.821 5.1 13.773 0.034
WG03 Pb InN1 =4.183 +2. 117Inr 2.117 0.824 4.183 60. 806 0.000
Cu InN1 =2.382 +0.387Inr 0.387 0.436 2.382 18.621 0.001
Zn InN1 =4.994 +4.536lnr 4.536 0.934 4.994 56.967 0.002
WG04 Pb InN1 =5.825 +5.47Inr 5.47 0.754 5.825 12.233 0.025
Cu InN1 = -0.941 +6.399Inr 6.399 0.952 0.941 299.919 0.000
Zn InN1 =5.757 +6.268Inr 6.268 0.926 5.757 37.308 0.009
Pb 2~5.5 3.608 Cu
5~6.5 5.8085 Zn 3~6.5
4.68 Pb Pb
Pb Pb Pb
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