2013 8 Vol. 8. 2013
4554560 Asian Journal of Ecotoxicology No. 4, 554-560

DOI. 10. 7524/AJE. 1673-5897. 20120525001
; , y . [l . 2013, 8(4): 554-560
Du J G, Zhao J Y, Chen B, et al. Assessing Ecological Risks of Heavy Metals to Marine Organisms in Chinese Offshore and Fujian's Main Bays

by Species Sensitivity Distributions [J]. Asian Journal of Ecotoxicology, 2013, 8(4): 554-560 (in Chinese)

AR, M4, BT, B, Fal, HEZ, ks, ALA

(&

1. s 361005
2. , 361102
3. . 361102
4. s 361012

: (species sensitivity distribution, SSD) SSD s

s s 7 (As,Cd,Cr,Cu,Hg.Pb.Zn) 6 (As.Cd,Cu,
Hg.Pb.Zn) (PAF), (msPAF) ., s

(20.67%)>  (18.39%)>  (15.94%)>  (11.26%).
(47.449%)> (47.16 %) > (43.03%0)> (34.65%)>
(30. 34%0)> (28.64%)> (20.55%)> (20.42%)> (18.37%)> 7.24%),
: 1673-5897(2013)4-554-07 : X171.5 : A

Assessing Ecological Risks of Heavy Metals to Marine Organisms in Chi-
nese Offshore and Fujian's Main Bays by Species Sensitivity Distributions

Du Jianguo' s Zhao Jiayi*s Chen Bin"* , Chen Mingru®, Zhou Tong', Ma Zhiyuan', Yu Weiwei' , Hu Wenjia'
1. Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China

2. Coastal and Ocean Management Institute, Xiamen University, Xiamen, 361012, China

3. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361005, China

4. Fujian Institute of Oceanography, Xiamen 361012, China

Received 25 May 2012 accepted 28 November 2012

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. According to the investigation
data, the ecological risks of 7 heavy metals (As, Cd, Cr, Cu, Hg, Pb, Zn) to marine organisms in Chi-
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nese offshore were assessed, and the ecological risks of 6 heavy metals (As, Cd, Cu, Hg, Pb, Zn) to ma-
rine organisms in Fujian's main bays were also studied. The results showed that the ecological risks of 7
heavy metals in the Chinese offshore were in the order that Bohai Sea (20. 67 %) > Yellow Sea (18. 39%) >
East China Sea (15. 94%)>South China Sea (11. 26 %), and the ecological risk of 6 heavy metals in 13 es
tuaries and bays in Fujian Province were in the order that Quanzhou Bay (47. 44%) > Xiamen Bay (47. 16%5) >
Luoyuan Bay (43. 03%)>>Shacheng Port (34. 65%)>>Shenhu Bay (30. 34 %) >>Sansha Bay (28. 64 %5)>> Minjiang Es-
tuary (20. 55%)>>Zhaoan Bay (20. 42%)>Xinghua Bay (18. 37%)> Meizhou Bay (17. 24%).

Keywords: heavy metals; marine organisms; ecological risks; species sensitivity distributions (SSD)
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Table 1 Species sensitivity distributions , TMoA R
(SSD) parameters calculated by BurrlizO msPAF .
b ¢ k msPAF=1—(1—PAF,)(1—PAF;)«+++* (1—PAF,) 4)
As ReWeibull  2.339(0)  0.362(R) 1.4
Cd BurrlIll 11 975.761 1.104 0. 291 ¢
Cr Burrlll 17 263.997  1.006 0.457 NEE
Cu Burrlll 222.892 1.026 0.699 >>:23] .
Hg BurrlIll 42.764 0.702 1. 466
Mn BurrIIl 148. 319 0. 500 3. 900 P (Results)
Pb BurrIIl 2 511. 253 1. 344 0.927 2.1
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Table 2 The joint ecological risks of the heavy metals in Chinese offshore
As Cd Cr Cu Hg Pb Zn
/Cuge L™ 1.030 0.126 2.990 2.610 0.038 1. 440 14. 500
PAF/% 9. 88 2.52 2.13 4.09 0.07 0.01 3.72
msPAF/ % 20. 67
/(pgeL™1)  1.540 0.110 0. 200 0.552 0.010 0. 140 1.900
PAF/% 13.52 2.41 0.69 1.35 0.02 0 1.28
msPAF/ % 18.39
JCugsL™1) 1,499 0.009 0.063 0. 270 0.014 0.051 0.729
PAF/% 13.26 1.08 0.43 0.81 0.03 0 0.78
msPAF/ % 15.94
/(‘ug'Lfl ) 0.698 0. 020 0.170 0. 308 0.013 0. 330 3. 380
PAF/% 6.97 1.39 0.65 0. 89 0.02 0 1.74
msPAF/ % 11. 26
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Table 3 The joint ecological risks of the heavy metals in the main bays of Fujian
As Cd Cu Hg Pb Zn
/(uge L™ 3.52 0. 41 3.49 0.03 0.45 5.89
PAF/% 22.67 3.68 10. 12 0.06 0 2.32
msPAF/ % 34. 65
/CugeL™H) 2.22 0.07 1.50 0.03 1.04 28. 96
PAF/% 17.32 2.08 6.82 0.06 0.01 5.34
msPAF/ % 28. 64
/pgeL™h) 8.16 0.47 2. 84 0.03 1.23 3.98
PAF/% 33.45 3. 84 9.19 0.06 0.01 1.89
msPAF/ % 43.03
/(uge L™ 0.94 0.16 1.41 0.14 1. 99 12.70
PAF/% 9. 14 2.72 6.62 0.27 0.01 3.47
msPAF/ % 20.55
/CugeL™H) 1.35 0.023 0.68 0.014 0.02 0.96
PAF/% 12.26 1. 46 4.71 0.03 0 0.89
msPAF/ % 18.37
/CugeL™ D) 1.24 0.02 0.48 0.02 0.03 1.68
PAF/% 11.48 1. 39 4. 00 0. 04 0 1. 20
msPAF/ % 17. 24
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PAF/% 37.61 2.48 10. 17 0.08 0 3.75
msPAF/ % 47. 44
/CugL™1) 0.70 0.17 11. 30 0.24 17.71 36. 25
PAF/% 6.99 2.77 17. 49 0. 46 0.21 6.01
msPAF/ % 30. 34
/CugeL™D) 5.16 0.70 16. 31 0.054 2.74 15.12
PAF/% 27.46 4,37 20.72 0.10 0.02 3. 80
msPAF/ % 47.16
/CugeL™D) 1.59 0.17 0.51 0.0125 0.16 1.02
PAF/% 13.83 2.77 4.11 0.02 0 0.92
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