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( 4 5 6) ( 7 8 9 *1 HRBLBRELIBYIEZEMNERERRMEE,

9 1 1982)(mg/kg)
’ Tab.l1 The background concentration of heavy metal in
sediments of the South Yellow Sea (mg/kg)

s Cu Zn Pb Cd Cr As Hg
258 905 339 024 653 10 0.04

x2 HWRARSRERY

Tab.2 Miiller’s classification for geoaccumulation index
(Miiller, 1981)
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N <0 0
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g 1—2 2
W 2—3 3
3 3—4 4
4—5 5
>5 6
o BEIHAI
34°50' |-AE — 2
] FHK
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Tab.3 Concentration of trace metal in surface sediment of

shrimp pond in Lianyungang(mg/kg)

F4 PEARBEMESRFTR

REHRE GB18668-2002

Tab.4 China’s national quality standard of sediment

(GB18668-2002)

Cu Zn Pb Cd Hg Cr As

1 19.81 2468 6449 0.19 0.05 9203 30.84 Cu 320 100:0 200.0
Zn 150.0 350.0 600.0
2 19.87 3070 6731 046 nd 9098 34.80 Pb 60.0 130.0 250.0
3 19.65 2750 63.51 029 nd 8622 30.39 Cd 0.50 1.50 5.00
4 2140 3039 6524 048 nd 9456 35.80 He 020 050 100
Cr 80.0 150.0 270.0
5 2332 2939 6181 123 nd 73.06 43.45 As 20.0 65.0 93.0
6 1891 2528 6122 039 nd 83.90 32.22 2.2
7 27.86 3209 67.72 0.56 nd 103.4 37.28
8 2496 258.7 65.05 0.54 nd 85.23  38.19 , Miiller
9 25.01 2958 6739 1.06 nd 93.69 37.66 (]geo)
2231 2839 6486 0.58 0.0056 89.23 35.58 Hg ,
nd:
x5 ETEMNIIFAXMRYESENEZINEHMEI
Tab.5 Geoaccumulation index (/o) value and pollution degree of heavy metal in from sediments shrimp ponds in Lianyungang
Cu Zn Pb Cd Cr As
Igeo Tgeo Ieo oo Ieo oo Ieo oo Igeo Ioeo Igeo Tgeo
1 -0.97 0 0.86 1 0.34 -0.92 0 -0.09 0 1.04 2
2 —0.96 0 1.18 2 0.40 0.35 1 -0.11 0 1.21 2
3 —-0.98 0 1.02 2 0.32 -0.31 0 —0.18 0 1.02 2
4 ~0.85 0 1.16 2 0.36 0.42 1 ~0.05 0 1.26 2
5 -0.73 0 1.11 2 0.28 1.77 2 -0.42 0 1.54 2
6 -1.03 0 0.90 1 0.27 0.12 1 -0.22 0 1.10 2
7 -0.47 0 1.24 2 0.41 0.64 1 0.08 1 1.31 2
8 -0.63 0 0.93 1 0.36 0.59 1 -0.20 0 1.35 2
9 -0.63 0 1.12 2 0.41 1.56 2 -0.06 0 1.33 2
-0.8 0 1.0 1.7 0.4 0.5 1 0.1 0.1 1.2 2
Cu Zn Pb Cd Cr As , As Loeo 1—2
) , 6
5 As>Zn>Pb Cd> Cr> Cu,
1 Cu 9 ( ,2010) 2009
0, )
/n 1 6 8 Iy 0—1 , As Zn Pb As
R R s Cu /n
1—2 R ,
Zn Pb 2.3
Lgeo 0—1 s Cd (effect range low, ERL)
Loeo 1, , (effect range median, ERM)
5 9)
Cr 7 0—1 , (Long ef al, 1995, 1998)



1460 44
ERL R
. ; ERL
ERM , ; ERM, 3)
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ERM | ; ,
Cu  Cd( 5 ERL
ERM ) ERL , Cu Cd
5 Zn Pb ) s , 2009.
As 8 ( 5 ) Cr ERL > 28(1):
ERM ’ 57—o61
, , , 2010.
> > . , 41(6): 829—833
Hg ) Hg : , , 2010.
, 29(5):
*6 EERREEFREVYERECEAEREALE 584587
R LE %) , , , 1982.
Tab.6  Proportions of the samples in different effect ranges of
heavy metal concentration (%)
<ERL ERL-ERM > ERM - 142148
) s , 2011.
Cu 100(9/9) 0 0 . 30(3): 156159
Zn 0 100(9/9) 0 , . . 2008.
Pb 0 100(9/9) 0 , 29(6):
cd 88.9(8/9) 11.1(1/9) 0 1526
Cr 11.1(1/9) 88.9(8/9) 0 ’ ’ . 2011,
As 0 100(9/9) 0 . , 34(4): 184—189
ERL: ; ERM: ; Lawrence A L , Mason R P, 2001. Factors controlling the bio-
/ accumulation of mercury and methylmercury by the estua-
3 rine amphipod Leptocheirus plumulosus. Environmental
Pollution, 111: 217—231
(1) 2010 6 , Long E R, Field L J, Macdonald D D, 1998. Predicting toxicity in
Cu Hg marine sediment s with numerical sediment quality guide-
_Zn Pb Cd Cr As lines. Environmental Toxicology chemistry, 17(4): 714—
728
Long E R, Macdonald D D, Smith S L ef al, 1995. Incidence of
> adverse biological effects within ranges of chemical con-
R centrations in marine and estuarine sediments. Environ-
mental Management, 19(1): 81—97
2) i Mann A W, Lintern M, 1983. Heavy metal dispersion patterns
(Leo) from tailings dump, Northampton district, Western Australia.
’ geo Environmental Pollution, 6: 33—49
> Cu  Cr Murray K S, 1996. Statistical comparisons of heavy metal con-
, Pb Cd centrations in river sediments. Environmental Geology, 27:

,As Zn

54—58
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ASSESSMENT ON DISTRIBUTION AND POLLUTION OF HEAVY
METALS IN SHRIMP CULTURE AREAS OF LIANYUNGANG

LIYu, FENG Zhi-Hua
(Huaihai Institute of Technology, Jiangsu Province, Lianyungang, 222005)

Abstract Based on data obtained in an environmental survey from shrimp-culture sites in Lianyungang, Jiangsu, East
China in June 2010. The content and distribution of heavy metals in surface sediments were analyzed. Against China's na-
tional standard of marine sediment quality, indices of geo-accumulation were used to assess the degree of heavy-metal
pollution. Results show that the average metal concentrations in sediment for Cu, Zn, Pb, Cd, Hg, Cr, and As were 22.31,
283.9, 64.86, 0.58, 0.0056, 89.23, and 35.58mg/kg, respectively, satisfying the applicable national standard in terms of
single-species heavy metal contamination. However, environmental quality assessment with geo-accumulation index
showed that the pollution degree was from slight to medium in a descending order of As > Zn> Pb, Cd > Cr > Cu, indicat-
ing that they may occasionally cause adverse ecological effects.

Key words shrimp culture areas; sediments; heavy metals; pollution



