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Assessing ecological risks of heavy metals to marine organisms in the Jiulongjiang Estuary
by species sensitivity distribution. ZHAO Jiayi' DU Jianguo’** CHEN Bin® LIU Zheng—
hua® LIN Jindan®® YU Wei-wei” MA Zhiyuan’® HU Wen+ia® (' Coastal and Ocean Man—
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nography State Oceanic Administration Xiamen 361005 Fujian China; * The National Marine
Environmental Monitor Center-Marine Environmental Monitoring Station of Guangxi Bethai
536000 Guangxi China) . Chinese Journal of Ecology 2014 33(2): 400-407.

Abstract: In the present work a species sensitivity distribution ( SSD) method was used to as—
sess the ecological risk of common heavy metals to marine organisms. The ecological risk was
characterized by potentially affected fraction ( PAF) of species in relation to concentration of the
toxic materials. According to the investigation data obtained at 21 stations in the Jiulongjiang Es—
tuary in May August and November the PAFs of seven heavy metals ( As Cd Cr Cu Hg
Pb and Zn) to marine organisms were calculated. The results showed that As had the highest
PAF among the seven heavy metals at each station of the Jiulongjiang Estuary. Spatially the
multi-substance PAF ( msPAF) in May was higher than in other months. Temporally the msPAF
of the Stations 1-7 ( from the Xixi Stream to the Haimen Isle of the Jiulongjiang Estuary) suffered
from heavier pollution. In particular the pollution status of the Station 2 and Station 5 was the
most serious among all the investigated stations.
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Table 1 Ecological risks of the heavy metals in Jiulongjiang estuary in May ( flood slack) May ( ebb slack) August and
November 2009

As Cd Cr Cu Hg Pb Zn msPAF

1 5 PAF 11.19 1.53 0.25 7.33 0.01 0 1.31 20.23
PAF - - - - - - - -

8 PAF 8.46 1.49 0.70 7.39 0.04 0.01 1.38 18.26

11 PAF 6.60 1.45 0.65 6.35 0.01 0.00 1.82 15.93

2 5 PAF 33.51 1.11 0.26 6.40 0.01 0.00 1.31 39.43
PAF - - - - - - - -

8 PAF 28.28 0.95 0.52 6.90 0.04 0.00 1.41 35.16

11 PAF 17.71 1.08 0.66 5.74 0.01 0.00 1.74 25.11

3 5 PAF 20.75 1.37 0.62 7.39 0.04 0.01 1.12 28.90

PAF 16.71 1.36 0.36 7.05 0.02 0.00 0.90 24.61

8 PAF 21.52 1.05 0.61 7.03 0.02 0.00 1.11 29.05

11 PAF 15.79 1.45 1.31 7.50 0.04 0.00 2.21 25.94

4 5 PAF 19.52 1.56 0.64 7.56 0.02 0.01 1.34 28.23

PAF 21.52 1.28 0.59 7.37 0.04 0.00 1.18 29.53

8 PAF 21.89 0.97 0.46 7.05 0.02 0.00 1.17 29.28

11 PAF 13.89 1.41 0.94 6.71 0.02 0.00 1.64 22.85

5 5 PAF 15.65 1.88 0.59 7.09 0.02 0.00 1.20 24.49

PAF 29.62 1.32 0.61 7.63 0.05 0.01 1.12 36.99

8 PAF 28.74 1.00 0.67 7.03 0.02 0.00 1.25 35.68

11 PAF 19.52 1.36 0.85 5.90 0.05 0.00 1.13 26.81

6 5 PAF 14.50 2.02 0.48 6.24 0.03 0.00 1.34 22.90

PAF 24.55 1.59 0.67 7.52 0.06 0.00 1.31 32.73

8 PAF 25.72 1.20 0.91 7.96 0.03 0.01 1.74 34.26

11 PAF 11.91 1.51 1.05 5.77 0.07 0.00 1.27 20.19

7 5 PAF 13.89 1.95 0.77 5.48 0.03 0.00 1.02 21.64

PAF 16.71 1.92 0.8 6.94 0.02 0.00 1.31 25.59

8 PAF 16.71 1.22 0.63 6.92 0.02 0.00 1.21 24.84

11 PAF 12.60 1.74 1.14 6.09 0.02 0.00 1.42 21.42

8 5 PAF 13.26 1.94 0.68 5.74 0.02 0.00 1.00 21.18

PAF 17.22 1.97 0.49 6.05 0.02 0.00 1.27 25.11

8 PAF 11.91 1.71 0.54 6.88 0.04 0.00 0.98 20.63

11 PAF 10.43 1.76 0.64 5.58 0.01 0.00 1.15 18.41

9 5 PAF 13.26 1.97 0.57 5.56 0.02 0.00 1.27 21.18

PAF 15.09 1.9 0.65 5.92 0.02 0.00 1.18 23.08

8 PAF 16.71 1.59 0.51 6.80 0.02 0.00 1.07 24.83

11 PAF 11.91 1.79 1.20 5.36 0.03 0.00 1.12 20.04

10 5 PAF 11.91 1.95 0.49 5.64 0.02 0.00 0.85 19.60

PAF 12.60 2.00 0.75 5.38 0.02 0.00 1.08 20.45

8 PAF 14.50 1.92 0.70 6.33 0.04 0.00 1.13 22.91

11 PAF 11.19 1.81 1.00 5.05 0.02 0.00 1.30 19.11

11 5 PAF 9.64 1.86 0.43 5.17 0.02 0.00 0.90 17.04

PAF 11.91 1.95 0.69 5.34 0.02 0.00 0.77 19.45

8 PAF 13.89 1.80 0.41 5.51 0.04 0.00 0.80 21.09

11 PAF 12. 60 1.77 0.70 4.80 0.02 0 1.05 19.71

12 5 PAF 11.19 1.77 0.67 4.68 0.02 0 0.83 18.10

5 PAF 11.91 1.58 0.69 5.08 0.01 0.00 0.85 18.98

8 PAF 13.89 1.71 0.34 5.42 0.04 0 0.94 21.00

11 PAF 12.60 1.72 0.66 4.61 0.02 0 0.93 19.38

13 5 PAF 13.89 1.84 0.88 5.77 0.02 0 1.24 22.05

PAF 18.18 1.82 0.66 7.39 0.02 0 1.38 27.13

8 PAF 8.97 1.78 0.90 7.69 0.04 0.00 1.90 19.79
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1
Table 1 Continued
As Cd Cr Cu Hg Pb Zn msPAF
11 PAF 9.64 1.66 0.71 5.77 0.02 0 1.14 17.83
14 5 PAF 14.50 1.85 0.74 5.69 0.02 0 1.14 22.35
PAF 13.89 1.94 0.85 7.21 0.02 0 1.47 23.47
8 PAF 8.89 1.70 0.61 7.43 0.03 0 1.62 18.96
11 PAF 13.26 1.66 1.41 6.07 0.02 0 1.23 21.99
15 5 PAF 13.26 1.93 0.70 5.49 0.02 0 1.27 21.20
PAF 18.18 1.98 0.59 6.40 0.02 0.00 1.50 26.51
8 PAF 27.05 1.82 0.59 7.13 0.08 0 1.59 34.98
11 PAF 11.91 1.73 0.59 6.24 0.02 0 1.23 20.32
16 5 PAF 13.26 1.91 0.63 5.42 0.02 0 1.08 20.91
PAF 15.65 2.01 0.82 6.00 0.02 0 1.18 23.87
8 PAF 11.19 1.74 0.64 6.51 0.03 0 1.18 19.92
11 PAF 11.91 1.74 0.62 5.59 0.02 0.00 1.15 19.74
17 5 PAF 16.19 1.91 0.79 5.61 0.02 0 1.2 23.95
PAF 16.19 1.94 0.56 6.26 0.02 0 1.41 24.49
8 PAF 9.64 1.73 0.56 6.73 0.02 0 1.30 18.73
11 PAF 12.60 1.81 0.68 5.52 0.02 0 1.29 20.53
18 5 PAF 11.91 1.82 0.42 5.54 0.02 0 0.88 19.38
PAF 13.89 1.90 0.76 5.51 0.02 0 1.12 21.69
8 PAF 13.26 1.78 0.45 5.90 0.04 0 1.17 21.16
11 PAF 13.26 1.77 0.45 5.27 0.02 0.00 1.15 20.59
19 5 PAF 11.91 1.74 0.36 4.93 0.02 0.00 0.90 18.76
PAF 13.26 1.87 0.42 5.51 0.02 0 1.08 20.79
8 PAF 13.26 1.74 0.53 5.72 0.04 0 0.94 20.85
11 PAF 12.60 1.74 0.36 4.90 0.01 0 1.20 19.61
20 5 PAF 11.19 1.81 0.67 5.19 0.02 0 0.77 18.53
PAF 10.43 1.80 0.52 5.17 0.02 0 0.93 17.81
8 PAF 13.89 1.66 0.50 5.90 0.04 0 0.99 21.53
11 PAF 13.89 1.74 0.48 5.22 0.02 0 1.14 21.12
21 5 PAF 16.71 1.25 0.44 6.09 0.02 0.01 1.20 24.05
PAF - - - - - - - -
8 PAF 12.60 1.18 0.57 7.48 0.05 0.01 1.44 21.74
11 PAF 5.48 1.43 0.60 9.15 0.02 0 6.78 21.58
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Fig.2 Geographical distribution of msPAF on all the 21 stations in different months
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