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Abstract: Based on single-species freshwater acute toxicity data in China and the United states species sensitivity distributions ( SSDs) of vertebrates
( including fish) and invertebrates ( including arthropods and non-arthropod invertebrates) to mercury were constructed and species sensitivity to mercury
in these two countries were compared. The results of this study indicated that there was no significant difference between sensitivity distributions of the
Chinese and American taxa. However the hazardous concentration for 5% of the species ( HC5) range of Chinese species to shortterm mercury exposure
was lower than that of the American species especially for non-arthropod invertebrates. HCs for American non-arthropod invertebrates to mercury was 7. 4
times larger than that for the corresponding Chinese species. Under the 95% protection level and including all the species the tested invertebrates were
more sensitive to mercury than the vertebrates in both China and the United States. However in the lower taxonomic classification level the sensitivity
decreased in the order of arthropod > non-arthropod invertebrates > fish in China but the order was arthropods > fish > non-arthropod invertebrates in
the United States. Therefore in determining the water quality criteria based on the sensitivity of all the species we should also consider the influence of

SSD of individual groups. The water quality criteria derived from the species sensitivity distribution of American species may make the aquatic species in
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1 ( Introduction) 6
( Biota) ( Dyer et al. 1997). Maltby
N (2005) . 3
( Freshwater 16
Biota)
( .Rico  (2011)
) .
( . . ) )
( SSD: Species
Sensitivity Distribution ) ( Maliby et al.
2005) . ( SSD) Kooijman ( Fernando et al. 1990) . Davies
(1987) (1994)
( 2009; Hall et al. 1998; Solomon
et al. 1996) ( 2012;
Jin et al. 2011, Van Vlaardingen et al. 2007,
CCME 2007; Armcanz and Anzecc 2000) . ( 2010; 2008) .
Hg’*
. HC, P% ( Boening 2000; Snarski et al. 1982)
( ) HC, P 5 ( Elumalai et al.
10( Van Straalen and Van Rijn 1998) . HC; 2007; 2005; Jagoe et al. 1996) .
( NOEC) (  pH. N
SSD ( Van Straalen and Van Leeuwen . ) (
2002) “FAV” ) ( 2009; Boening 2000) .
“FCV” ( Suter 2002) . Wheeler  (2002)
( Thurston et al. 1985) . SSD
( ( 2012)
)
(LCs) .
( ) 2011
( Dyer et al. 1997) . Jin  (2011) SSD
2 4- (2 4-DCP)

Hose and Van den

Brink( 2004)
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( Stephan et al.
2 ( Methods)
1985) .
2.1 Hg’" 90
( 1)
53.3% 36.7% N
ECOTOX ( http: //cfpub. epa. 28.9% 28.9%  24.45%.
gov/ecotox/) . : 42
( LCy) ( ECy) 69.1% 26.2%
48h 48 ~96 26.2%.33.3% 35.7%. 1 Hg*'
h. LCs,
EC,, Kolmogorov-Smirnov
(p>0.05).
1 Hg*
Table 1  Statistical values for acute toxicity of Hg®*
LCsy
/(pgel™") /(gL /(gL Pi-
90 0.316 ~35042. 000 2.090 0.941 0.60
33 0.477 ~4.230 2.440 0.695 0.40
48 0.316 ~35042. 000 1.830 1.070 0.91
26 3.00 ~5525.00 2.410 0.661 0.55
26 0.316 ~35042. 000 1.640 1.247 0.91
22 4.30 ~1937.00 2.065 0.774 1.00
42 2.90 ~2000. 00 2.224 0.776 0.99
11 28.0 ~1179.6 2.330 0.467 0.73
29 2.90 ~2000. 00 2.184 0.869 1.0
11 28.0 ~1179.6 2.330 0.467 0.73
14 2.90 ~2000. 00 1.965 1.145 0.48
15 80.0 ~1892.6 2.388 0.447 0.48
37 3.0~5525.0 2.389 0. 604 0.29
40 0.316 ~35042. 000 1.754 1.208 0.74
37 4.30 ~1936.50 2.196 0.673 0.44
2.2
1984 1995
@D ( USEPA 1984; 1995) 1995
@
.®
L@ . 3 (
NG 2009) : D e))
( 2011) . 6
( 2012) . 8 )
( Stephan ( Hose and Van den Brink 2004) .

et al. 1985)
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SSD
2.3 ( ) .
SSD ( )
ETX2. 0 ( ETX 2. 0 RIVM) SSD . la
( Aldenberg and Jaworska 2000)
5% 50%
HC, HC,, .HC, ; 2 HC;
50% 1.7 (2 la).
Anderson-Darling
Kolmogorov— (k,=0.807 n, =26 n,=11 p=0.533).HC,
Smironv SPSS .
L ( 2010;
3 ( Results and discussion)
2010; Wu et al. 2010; 2008)
3.1
2
SSD Adderson-Darling (AD (
) 0.01 Log—  1995) ;
normal ( Letalurus punetaus) — 96h-4.C5, 3 pgeL™'(
SSD 2012)
2 HC, .HC4, SSD
Table 2 Parameters HC5 and HCyjvalues for SSD fitted to toxicity data from mercury exposure
D HCy(50%)  HCso( C195%) HC5(50%) HC; CI(95%)
0.01 /(pgel™") (gl /(pgel™h) /(pgel™")
1.035 0.822 122.00 83.48 ~178.30 3.42 1.81~5.85
1.035 0.733 277.80 173.30 ~445.40 19.48 8.39 ~36.62
1.035 0.258 68.35 37.68 ~124.00 1.17 0.42 ~2.64
1.035 0.889 259.40 155.80 ~431.70 20.62 8.15 ~40.28
1.035 0.414 43.61 16.66 ~114.10 0.366 0.0633 ~1.29
1.035 0.227 116.30 60.47 ~223.50 5.95 1.77 ~13.87
1.035 0.577 167.50 104.00 ~269. 60 8.66 3.75 ~16.50
1.035 0.360 213.70 118.70 ~384.60 34.49 10.35 ~69.72
1.035 0.550 152.70 81.15 ~287.30 5.48 1.75 ~12.67
1.035 0.360 213.70 118.70 ~384.60 34.49 10.35 ~69.72
1.035 0.816 92.24 26.48 ~321.34 1.09 0.09 ~5.09
1.035 0.566 244.40 153.00 ~390.40 43.29 17.40 ~77.60
1.035 0.884 244.90 166.40 ~360. 30 24.36 12.31 ~41.00
1.035 0.588 56.68 27.02 ~118.90 0.56 0.15~1.54
1.035 0.677 157.10 102.20 ~241.50 12.03 5.63 ~21.48
s
SSD 0.189) ( 1b) SSD (k, =
( 1b)  1.069 n, =48 n, =29 p=0.203)
( Tle) ( le). 2
SSD (k. =1.806 n, =22 n, =15 p= HC,
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Fig. 1 SSD curves for acute toxicity data for mercury
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SSD le HC,
95%
( ) (
LCSO )
SSD > >
(k. =0.293 n, =22 n, =15 p= >
0.304) ( 1c). >
N N ~ > >
AY Y 7
SSD .
41% 27%. Jin  (2011) \Hose and Van den Brink(2004)
N 3 Dyer (1997)
HC,
53% 40%.
( Brock et al. 2006) . Fernando
95% ( 1990)
HC, 3
( ) ( ( Odonata ) . ( Hemiptera )
) HCs ( Coleoptera) . . . .
HC,
(
HC; 2010) .
7.4
(95% ) - 3 ( Rico et al. 2011)
3 HC; 95 % N
Table 3  Hazardous concentration for 5% of species derived from
sensitivity  distributions  constructed  for  Chinese  and
American organisms ( Jin et al. 201 1)
HC; /( pgeL™")
3.42 8.66
(1.81~5.85) (3.75 ~16.50)
19.48 34.49
(8.39 ~36.62) (10.35 ~69.72)
1.17 5.48
(0.42 ~2.64) (1.75 ~12.67)
20.62 34.49 “ 7.
(8.15 ~40.28) (10.35 ~69.72) 35
0.37 1.09
(0.063 ~1.29) (0.09 ~5.09) 2 S
5.95 43.29 HC; 24.36 pgeL7'.
(1.77 ~13.87) (17.40 ~77.60) * 0. 56 L 1003 - 5
95% C Sk 7959, : ng . ng ( )

SSD (k. =2.275
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n, =37 n,=40 p=0.000)
SSD (k.=2.029 n, =37 n,=40 p
0.001) ( 2).

SSD (k. =

s

1.162 n, =37 n,=37 p=0.134)( 2).
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Fig. 2 SSD curves for toxicity data for mercury for all fish

arthropods and nonarthronod invertebrates
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( Harri
et al. 1979) N
. ( 2006) .

24h

( Stephan et al. 1985)
4 ( Conclusions)
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