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Table 2 Statistics of heavy metal mass ratios in the analyzed

river sediments

Cu Pb Cd Hg 7Zn
28.37 25.350.12040. 092083. 68
40.63 36.09 0.29230. 2592116. 75
13.20 4.0 0.021 0.05247.40
34.70 35.2 0.800 0.230110.80
20.48 19.8 0.347 0.119 76. 69
6.43 10.1 0.203 0.052 20.60
/%  31.41 50.9 58.57740.40226. 86
/%  8.33 33.3 91.66775.00041. 67
/% 0 0 58.333 0 0

3 Ci
E!

Ei =320 Table 3 Values of single pollution coefficient ( C:) and potential ec—
l60sl Eb <320 ological risk coefficient ( £ ) of heavy metals
80< E! <160 Cu Ph cd Hg Zn
40< E, <80 150< RI <300 C 0.72 0.78 2.88 1.29 0.92

E! <40 E! 3.61 3.90 86. 40 51.78 0.92
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Table 4 Single potential ecological risk coefficient ( £ ) and poten— b. Cu Hg
tial ecological risk index ( RI) of heavy metals in sediments ° 1
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Cu Pb cd He Tn RI Table 7 Diversity of macrozoobenthos in sediments
1# 4.2 2.6 74. 8 87.0 0.9 169.5 Shannon-Wiener Simpson  Margalef Pielou
24 3.0 3.2 82.2 30.0 0.6 118.9
3# 2.3 1.7 69.8 50.0 0.7 124.5 H D d J
4# 2.6 1.2 92.2 22.6 0.7 119.2 1# 0. 186 1. 049 0.313 0.117
54 2.6 54 112.1 41.3 0.7 162.1 2# 0. 861 1. 350 0. 626 0.371
6# 3.7 4.9 5.2 42.2 .1 57.1 34 0.371 1153 0263 0.371
) 4 5 S# 0. 629 1.362 0.235 0. 629
T# .5 0.8 64.8 3.9 0.8 112.7 64 0.811 1. 600 0. 500 0.811
8t 3458 137.00 304 0.9 177.5 7# 0.391 1. 166 0.213 0.391
o# 4.6 5.6 42.4 65.2 1.2 119.0 S# 0.323 1. 125 0.197 0.323
10# 6.1 6.9 114.6 56.5 1.3 185.5 114 0. 146 1. 042 0.179 0. 146
11# 4.4 4.7 199.3 52.2 1.1 261.7 124# 1. 361 1.973 0. 706 0. 320
124 4.0 4.1 42.4  100.0 1.0 151.5 DA#.9#.104 1 o
5
Table 5 Species of zoobenthos in the study area
1 2 3 4 5 6 7 8 10 11 12
Bellamya aeruginosa + +
Semisulcospira cancellata +
Mollusca Corbicula fluminea + + + + + + +
Limnoperna lacustris +
Nephthys sp. + + +
) Tylorrhynchus heterochaetus + +
Annelida . . _—
Limnodrilus hoffmeisteri + + + +
Insecta Chironomus sp. + +
ot
6
Table 6 Dominance index of zoobenthos in the study area
(g/m?) ( /m’)
Bellamya aeruginosa 0. 002 0.012
Semisulcospira cancellata 0.000 1 0.000 2
Corbicula fluminea 0. 141 0. 126
Limnoperna lacustris 0. 002 0. 002
Nephthys sp. 0. 008 0.018
Tylorrhynchus heterochaetus 0.000 7 0. 003
Limnodrilus hoffmeisteri 0. 254 0.229
Chironomus sp. 1.64 x10 3 0. 001
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Table 8 Correlation index between characteristic of macroinverte—

brate and heavy metals in sediments

Cu Pb Cd Hg Zn RI
H° -0.004 0.175 -0.581 0.292 0.083 -0.416
D 0.120 0.248 —0.599 0.400 0.303 —-0.416
d 0.203 0.039 -0.604 0.359 0.062 -0.445
J -0.406 0.280 -0.534-0.418 0.011 -0.712
~0.989-0.592 —0.356-0.673 —0.693 —0.837
0.073-0.998 —-0.740 0.594 -0.408 -0.479
0.532-0.868 —0.031 0.988 0.217  0.544
-0.749-0.638 -0.193-0.051 -0.366 -0.241
o 0 Hg
Hg o
c. Cu.Hg Zn
(RI) o
2627 Zn  Cu
3
1) 5
Cd Hg
91.667%  75.000% -
2)
“ ” ~ “ ”
3) 8 35 5
4 50%) 3 (37.5%)
1 (12.5%) o
4) 11 H 1 H
91. 7% “ 7.
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Abstract: The paper is aimed at introducing the heavy-metal con—
tamination features and the ecological risks in the upper stream and
its inlet branches of Huangpu River. In the paper a particular at—
tention has been paid to the investigation of the survival situation of
the macro-invertebrates and the potential ecological risks that are
likely to be brought about by the heavy-metal contaminants in the ri—
verbed sediments in the said part of the river. To be exact the sam—
ples for our study and analysis have been gathered from the twelve
well-distributed sampling points with the contaminants of Cu Pb

Cd Hg and Zn in the sediments analyzed in the lab in October

2009. Moreover closer observation and tests have particularly been

made with the heavy metal contents in Cu Pb Cd and Zn via the a—

tomic absorption spectrophotometry with the content of Hg measured

by the cold-~apor atomic absorption method. Assessment of potential
ecological risk of the study area has been done by Hakanson ecologi—
cal risk index method. Furthermore we have investigated the com—
munity structure metrics of macroinvertebrate and analyzed the corre—
lation between the risk index of heavy metals and the community
metrics. The results of our investigation of the potential ecological
risks by using the ecological risk index method show that the ecologi—
cal risk in the study area belongs to the state in-situ between “no
pollution” and “medium” level whereas the ecological risk in the
provincial boundaries between Zhejiang and Jiangsu and inlet rivers
turn to be rather high. Of all the heavy-metal contaminants Cd and

Hg are the two chief eco—risk contributors as we have discovered in

the study area. In our paper we have found the eight species of

macro-invertebrate belong to the pollution tolerant species. In terms
of the Shannon-Wiener diversity index represented by H* it is in
most cases represented by less than one which means heavy pollu—
tion level. What is more H” has been found in positive correlation
with the content of Pb Hg and Zn and in negative correlation with
the content of Cd and Cu. The density of different species of macro—
invertebrate have been found quite diverse responses to the heavy
metal contaminants. For example the density of Polychaeta and La—
mellibranchia is negatively correlated with each five heavy metals
whereas the density of Oligochaeta ( represented by Limnodrilus
hoffmeisteri) has been found positively correlated with the contami—
nation of Cu and Hg. In addition the density of gastropod ( repre—
sented by Bellamya aeruginosa) proves to have positive correlation
with the contamination of Cu Hg and Zn and RI.

Key words: basic disciplines of environmental science and technolo—
gy, Huangpu River; drinking water sources in the upper
stream; macroinvertebrate; heavy metals; potential eco—
logical risk index
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