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Abstract: Species sensitivity distributions (SSD) method was used to assess the ecological risk of eight
heavy metals (As, Cd, Cr, Cu, Hg, Mn, Pb, Zn) to marine organisms. The acute toxicity data (L.C;, or
EC;,) were collected from ECOTOX database and SSD curves were fitted based on Burrlll function. The

:2012-05-25 :2012-11-28
: (2011143) (201105015) 5
(31101902) 5 (2012J05074) 5 (
2011006)
(1981-), s . , E-mail ; dujianguo999@ gmail. com;

* (Corresponding author) . E-mail: chenbin910@ yahoo. com. cn



562 8

acute ecological risks of the heavy metals and the sensitivity of different marine species (vertebrate and in-
vertebrate) to these heavy metals were compared by the hazardous concentrations for 5% of the species
(HC5) and the potential affected fractions (PAF). The ecological risk of all heavy metals to crustaceans
was higher than to fishes. The HC5 values of the eight heavy metals were in the order: Pb>>Mn>7Zn>Cr
>Cu>Hg>Cd>As. When exposure concentration was lower than 10 pg<L ', no significant differences
in the ecological risks of Cr and Hg was observed. However, As, Cd, Cu and Hg exceeded the threshold
of 10% (PAF) at the exposure level of 10 pug+L"'. The ecological risks of different heavy metal had differ-
ent growth rate. When exposure concentration came up to 1 000 pg+L™", 82.49 %, 87.31% and 85. 90 %
of marine species would be affected by As, Cu and Hg, respectively. The order of sensitivity of marine
species to heavy metals varied with different concentration of heavy metals.
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3 BurrlizO (SSD)
Table 3  Speicies sensitivity distributions (SSD) parameters calculated by BurrlizO
As Cd
b c k b c k
ReWeibull 2.339(a) 0.362(B) Burrlll 11 975.761 1. 104 0. 291
— — — Burrlll 32 540. 777 77.053 0. 005
— — — Burrlll 4 842. 352 1.078 0. 301
ReWeibull 1. 966 () 0.489(®) ReWeibull 37.415(0) 0.566(B)
— — — Burrlll 1 748.676 0. 980 0. 355
— — — Burrlll 32 540. 777 77.053 0. 005
Cr Cu
b c k b c k
Burrlll 17 263.997 1. 006 0. 457 Burrlll 222.892 1.026 0. 699
— — — Burrlll 611,152 1. 310 0. 838
ReWeibull 1 712. 615Ca) 0.920(p) Burrlll 62.763 0. 861 1.196
— — — Burrlll 319. 126 2.109 0. 254
0. 318 ReWeibull 2 650. 702(a) 0. 934(B) Burrlll 278. 467 1.719
— — — — Burrlll 611.152 1. 310 0. 838
— — — ReWeibull 11. 432(0) 0.579(B)
Hg Mn
b c k b c k
Burrlll 42.764 0.702 1. 466 Burrlll 148. 319 0. 500 3. 900
BurrlIl 1 407. 499 1. 836 0. 280 ReWeibull 71. 630(a) 0. 659(B)
ReWeibull 6. 330Ca) 0.516(R) - - - -
— — — Burrlll 20 509. 279 2.171 0. 239
ReWeibull 5. 986(a) 0.579(®) - - - -
Burrlll 1 407. 499 1. 836 0. 280 ReWeibull 71.630() 0.659()
ReWeibull 11. 146 () 0.501(®) - — - -
Pb Zn
b c k b c k
Burrlll 2 511. 253 1. 344 0.927 Burrlll 7 715. 310 1.515 0. 346
— — — Burrlll 49 565. 675 2.099 0.238
Burrlll 6 132.524 2. 706 0. 355 Burrlll 5 804. 028 2. 844 0.178
Burrlll 1 353.743 1. 501 0. 891 Burrlll 5 924. 134 3.526 0. 297
ReWeibull 3 742.712() 1.119(®) - - - -
— — — Burrlll 49 565. 675 2.099 0. 238
. .Mn .Pb HC5 234.06  111.03 pg-
ReWeibull , L, . Cu.Hg.Cd
Burrlll . HC5 10 yg'Lf1 , 4
, o . ,Cd  As
2.2 HC5 HC5 )
4 , Cd As o
HC5 , Pb s , )
>Mn>7Zn>Cr>Cu>Hg>Cd>As, 8 As . Cd.Cu.Mn,
. Pb Mn ; Cd , Cu Mn
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Table 4 HCS5 values of eight heavy metals to different species
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5 (PAF)
Table 5 Predicted PAF values of the heavy metals under various concentrations
PAF/ %
/(pg'Lfl)
0.1 0. 46 — — 0.23 — — —
1.0 9. 64 — — 14.01 — — —
As 10 36. 15 — — 52.87 — — —
100 64. 24 — — 81.33 — — —
1 000 82.49 — — 93.52 — — —
0.1 2.34 0.70 3.03 0 3. 36 0.70
1.0 4. 90 1.72 6.39 0 7.47 1.72
Cd 10 10. 26 4.23 13.48 0 16. 59 4.23
100 21.46 10.42 28.31 6. 33 36. 24 10.42
1 000 44,23 25.63 57.03 47.25 70. 05 25.63
0.1 0. 39 — 0 — 0 — —
1.0 1.13 — 0 — 0 — —
Cr 10 3. 26 — 0 — 0 — —
100 9. 36 — 0 — 0 — —
1 000 26. 35 — 5.07 — 1.54 — —
0.1 0. 40 0.01 0.13 1.32 1.32 0.01 0
1.0 2.07 0.09 1.37 4.55 4.63 0.09 0
Cu 10 10. 50 1.09 12.07 15.63 16. 36 1.09 4.91
100 43. 64 12.72 54,17 52.57 54,37 12.72 45.18
1 000 87.31 70.22 89. 98 97. 84 96.71 70.22 81.10
0.1 0.19 0.74 0 1.78 0 0.74 0
1.0 1. 89 2.41 0.18 6.09 0. 25 2.41 0
Hg 10 14.27 7.86 14.56 20. 84 20. 66 7.86 2.97
100 52.57 25.63 55.62 71.26 66.01 25.63 32.96
1 000 85.90 74.42 86. 64 100. 00 89. 64 74,42 70. 45
0.1 0 0.79 0. 35 0.18 — 0.79 —
1.0 0 1.74 0. 88 0.58 — 1.74 —
Mn 10 0.21 3.81 2.21 1.93 — 3.81 —
100 4. 48 8. 38 5.53 6.35 — 8. 38 —
1 000 28.08 18.43 13. 88 20.91 — 18.43 —
0.1 0 - 0 0 0 — —
1.0 0.01 — 0.02 0.01 0 — —
Pb 10 0.10 — 0.21 0.14 0 — —
100 1.78 — 1.93 3.01 0 — —
1 000 25. 06 — 17.50 43.03 19. 34 —
0.1 0.27 0.14 0. 39 0 0.13 0.14 0
1.0 0.91 0. 45 1. 25 0.01 0.56 0. 45 0.02
Zn 10 3. 06 1.43 4. 00 0.12 2.33 1.43 0.17
100 10. 23 4.51 12. 82 1. 39 9. 80 4.51 1.61
1 000 33.72 14. 24 41. 04 15. 50 41.17 14. 24 15. 60
3.3 R : 1)
b
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