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Tab. 1 Sampling sites of seawater sediments and cultured creatures at Sandu Bay and  samples

Number Location Sample

1
Bay Estuary Large Yellow Croaker Protection Zone Water Sediment

2
Dong an Fish Cage Culture Zone Water Sediment N. miichthioides P.  Crocea

3
Shajiang River Shell sh Culture Zone Fish Cage Culture Zone

Sediments S.cucullata P.  Crocea N. miichthioides
L. japonicus

4
Qixingsha Bay Large Yellow Croaker Protection Zone Water Sediment

5 Jiaocheng District Qingshan Fish Cage Culture Zone Large 
Yellow Croaker Protection Zone

P.  Crocea L. japonicus

6 Jiaocheng District Yutan Fish Cage Culture Zone Large Yellow 
Croaker Protection Zone

Water Sediment N. miichthioides P.  Crocea

7
Jiaocheng District Erdu Shell sh Culture Zone Sediments S. cucullata

8
Fish Cage Culture Zone near Jiaocheng District Ganlan Island Water Sediments L. japonicus P.  Crocea

9
Fu an Fengdoukeng Fish Cage Culture Zone Water Sediment N. miichthioides  P.  Crocea

10
Fu an Daiqitou Fish Cage Culture Zone Sediment N. miichthioides P.  Crocea

11
Xiapu Fuzhu Fish Cage Culture Zone N. miichthioides P.  Crocea

12
Fu an Sha Bay Shell sh Culture Zone Sediment S. cucullata

13
Zhang Bay Shell sh Culture Zone Sediment S. constricta
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Fig. 1 Sampling stations of seawater sediments and cultured species at Sandu Bay in Fujian province

1 2002. 
2 2002.

8
3 2 3 11 3 5

6 8 2 9 10 2004
4 8

1~3
Nibea miichthioides

Lateolabras japonicus 3 31
1~2 kg

10
2004 8

3 7 12 13  

Sinonovacula constricta
 Saccostrea cucullata 2~5 kg

2004 8 5 11
11 300 g

500 mL

2004 8 1 2 4 6 8 9
9 5 m
300 mL 350 mL

H2SO4 pH 2
1.2

2002 12
1 AFS-820

1.3

2

Pi= Pi

Ci C0

PDF 文件使用 "pdfFactory Pro" 试用版本创建           www.fineprint.com.cn

http://www.fineprint.com.cn


964 15     

0.2 g/L
0.20 

mg/kg 0.05 mg/kg Pi 0.5
0.5 Pi 1.0 Pi 1.0

0.5 mg/kg
20 22

JECFA PTWI 5 
g/kg 1.6 g/kg

EPA RfD 0.1 g/ kg d

Agusa T
23

 2000
12

53.7 g/ d
4.96 g/ d 63.0 

kg 24

100 g / d
100 g / d

1.4
t

=0.05 P=95

Excel

2

2.1
2 6

0.015~0.046 g/L  0.027
0.009 g/L 4

0.046 g/L
0.015~0.032 g/L
0.055~0.113 mg/kg 0.074 0.013 mg/kg

6
0.113 mg/kg

13 0.105 
mg/kg 3 3 7 12

0.055~0.057 mg/kg
0.062~0.082 mg/kg

2     
Tab. 2 Total mercury content in seawater sediments and cultured creatures at Sandu Bay of Fujian province

Sample n Range x SD a=0.05

 / g·L 1 Seawater 9 0.015~0.046 0.027 0.009

/ mg kg 1 dry weight Sediments 11 0.055~0.113 0.074 0.013

/ mg kg 1 wet weight Fish 31 0.012~0.084 0.032 0.006

/ mg kg 1 wet weight Shell sh 4 0.004~0.011 0.008 0.005

.
Note The analyzed tissue for sh was muscle and for shell sh was tolal softo tissue.

0.004~0.011 
mg/kg 0.008 0.005 mg/kg

0.012~0.084 mg/kg 0.032 0.006 mg/kg

4 8
r=0.703 8

r=0.868 2

2 703 296 1 185
2.2

3
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3    
Tab. 3 Hg contamination index in seawater sediments and shell sh at Sandu Bay

Sample Quality standard
Pi 0.5 0.5 Pi 1

Pi % Pi %

 Seawater 0.2 g/L 0.08~0.23 100 0 0
 Sediments 0.20 mg/kg 0.28~0.41 81.8 0.52~0.56 18.2

 Shell sh 0.05 mg/kg 0.08~0.22 100 0 0

1 2000 114 116.

81.8 18.2

2.3  
100 g / d 100 g / d

0.038 mg/kg 0.013 mg/kg
4

4
1.3 g/ d
JECFA ADI

2.9 ~9.0 EPA

20.6 JECFA ADI
13.9

3.8 g/ d
JECFA ADI 8.4 ~26.4

EPA 60.3
JECFA ADI 29.7

JECFA PTWI
EPA RfD

2000

4  
Tab. 4 Estimated mercury intake by coastal residents at Sandu Bay consuming sh and shell sh g/ d

Item ADI

by Shell sh by Fish

Intake ADI(%) Dietary intake
% of ADI Intake ADI(%) Dietary intake

% of ADI
Mercury 45 1.3 2.9 13.9 3.8 8.4 29.7

Methylmercury 14.4 1.3 9.0 3.8 26.4
Methylmercury 6.3 1.3 20.6 3.8 60.3
ADI g/ ind d JECFA PTWI 63 kg 7 JECFA PTWI 63 kg 7 EPA RfD 63 kg 100 

g 0.013 mg/kg 100 g 4.96 g  100 g 0.038 mg/kg
100 g 4.96 g .

Note ADI Vavlue g/ ind d JECFA Total mercury PTWI 63 kg 7 JECFA methylmercury PTWI 63 kg 7  US EPA RfD 
Value 63 kg Total Mercury content in 100 g shell sh calculated on the basis of 0.013 mg/kg Mercury content in 100 g shell sh + 
other dietary mercury intakes 4.96 g  Mercury content in 100 g sh calculated on the basis of 0.038 mg/kg  Mercury content in 100 g 

sh + other dietary mercury intaken  4.96 g .

3

3.1

1985
0.008 2 g/L

1998 1

0.016 g/L 1985
0.050 g/L

20

20 80
3 5

1985
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5     
 Tab. 5 Total mercury content of previous survey results in sediments From Fujian coast and Sandu Bay mg/kg

Year
    

Location Range Average 

1985 17 Sandu Bay Inter-tidal 0.061~0.099 0.077
Fujian coast 0.004~0.087 0.046

1991 18 Sandu Bay Inter-tidal 0.034~0.102 0.056
Sandu Bay Shallow waters 0.018~0.064 0.048

19981 Sandu Bay 0.020~0.060 0.050

6

29

1991
1998

6      
Tab. 6 Data of total mercury content in marine sh and shell sh in some sea areas of China

Sea  Area Sample 
/ mg kg-1 wet eight

Range
/ mg kg-1 wet weight

Average Year

Mindong Coast 17
 Razor clam
 Oyster

0.005~0.026 0.014 1978 1979

0.035~0.076 0.055 1985
0.015~0.033 0.025 1978 1979

0.033~0.046 0.038 1985

Sandu Bay 18

 Razor clam
 Oyster
 Fish

0.033~0.046 0.040
19910.036

0.005~0.058 0.027

3
Sandu Bay

 Razor clam
 Oyster
 Fish

0.015~0.036 0.027
19980.009~0.008 0.029

0.015~0.080 0.046

Daya Bay 29
 Mollusca
 Fish

0.038~0.110 0.071
1996 1997

0.026~0.120 0.051

In this study
 Fish
 Shell sh

0.012~0.084 0.032 0.006
2004

0.004~0.011 0.008 0.005
.

Note The analyzed tissue for sh was muscle and for shell sh was tolal soft tissue.

30
0.05 mg/kg 0.036~0.114 g/L

0.10~0.21 mg/kg

1 2000 114 116.
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3.2

30 31

7

0.011 mg/kg
0.250 mg/kg 0.130 mg/kg

0.026 
mg/kg 0.036 mg/kg 0.050 
mg/kg  
0.084 mg/kg 0.053 mg/kg

0.072 mg/kg 0.148 mg/kg
0.056 mg/kg 0.100 mg/kg

0.128 mg/kg
0.510 mg/kg 0.625 mg/kg

0.075 mg/kg 6.8 8.3

2005

0.5 mg/kg
70 ~90 25

8
42.1 ~ 61.6

66.2 ~ 91.5 20
~ 94.99 82.0 ~ 
88.9

1~2

7
Tab. 7 Comparison between cultured creatures at Sandu Bay and foreign sh and shell sh in terms 

of total mercury content                                                        mg/kg wet weight
  

Country or Region n  Species Range of mercury content            Average

 US 30

38  Oyster 0.01~0.250 0.013
35  Croaker Atlantic 0.013~0.148 0.072
59  Sheepshead 0.020~0.625 0.128

31  Japan
43  Paci c Oyster 0.000~0.130 0.010
143 Japanese Sea Bass Perch 0.000~0.510 0.100
1 Large Yellow Croaker 0.050

 Sandu Bay

3  Oyster 0.009~0.011 0.010
1  Razor Clam 0.004 0.004

16  Large Yellow Croaker 0.012~0.084 0.026
12  Slate Cod Croaker 0.017~0.053 0.036
3 Weever 0.032~0.075 0.056

.
Note The analyzed tissue for sh was muscle and for shell sh was tolal softo tissue.

8  
                                     Tab. 8 Methylmercury proportion of the total mercury content in sh and shell sh 

Sampling  location Sample
/%

Range
 /%

Average Investigated year

Fujian coast Fish
Mollusks

91.5
42.1 1985 21

Guangdong 
Province and Hainan Island

Fish
Mollusks

46.6~67.0
45.8~65.4

66.2
61.6 1987 26

15 15 Provinces in China Aquatic products 20~94.99 56.1 1986 27

Songhua River Freshwater sh          82.0~88.9 2003 28

.
Note The analyzed tissue for sh was muscle and for shell sh was tolal softo tissue.
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Total mercury in the marine culture products and relative environmental 
samples from Sandu Bay of Fujian Province and its health risk assessment

LI Xiu-zhu
Fisheries Research Institute of Fujian Xiamer 361012 China

Abstract Due to the facts of bio-methylation and bio-magnification/accumulation of mercury  mercury in 
cultured creatures has been considered to be the main source of methylmercury in human being. Sandu Bay  
located at the northeastern coast of Fujian Province  has an area of 15 thousand hm2 for various marine cultures 
and provides 225 000 t products each year. To assess the health risk of methylmercury  9 seawater samples  
11 surface sediment samples  31 cultured fish samples and 4 cultured shellfish samples were collected from 
Sandu Bay in 2004. The analysis of total mercury in the samples was carried out with atomic fluorescence 
spectrophotometric method  and the mercury pollution level at Sandu Bay and the health risk were assessed. Total 
mercury contents in seawater  sediment  cultured shellfish and fish samples ranged from 0.015 g/L to 0.046 

g/L  0.055 mg/kg to 0.113 mg/kg  0.004 mg/kg to 0.011 mg/kg  and 0.012 mg/kg to 0.084 mg/kg  respectively; 
and the values were (0.027 0.009) g/L  (0.074 0.013) mg/kg  (0.008 0.005) mg/kg and (0.032 0.006) mg/kg  
respectively. These results were comparable with those of other research on Fujian coastal areas in 20 years. 
The averaged total mercury concentration in cultured sh and shell sh has been about 0.05 mg/kg for 30 years  
corresponding to that of in seawater and sediments. Compared with the data of total mercury concentration in sh 
and shell sh released recently by USA and Japan  the concentration in oyster of Sandu Bay was closed to that in 
Paci c oyster of Japan and in oyster of USA. However  the highest concentration (0.011mg/kg) found in oyster 
of Sandu Bay was much lower than that found in Japan (0.250 mg/kg) and USA (0.130 mg/kg). The averaged 
and the highest concentrations in Large Yellow Croaker (Pseudosciaena crocea) (0.026 mg/kg and 0.084 mg/kg  
respectively) and Slate Cod Croaker (Nibea miichthioides) (0.036 mg/kg and 0.053 mg/kg  respectively) of Sandu 
Bay  were much lower than those found in Croaker Atlantic (0.072 mg/kg and 0.148 mg/kg  respectively) of 
USA. The averaged concentration in Weever (Lateolabras japonicus) (0.056 mg/kg) of Sandu Bay was lower than 
that in Japanese Sea Bass Perch (0.100 mg/kg) and US Sheepshead (0.128 mg/kg). The highest concentrations of 
Japanese Sea Bass Perch and US Sheepshead  0.510 mg/kg and 0.625 mg/kg  respectively  were 6 to 8 times 
higher than that (0.075 mg/kg) in Sandu Bay. Total mercury in the seawater  sediment and shell sh samples of 
Samdu Bay met the national environmental quality criteria. Mercury in the cultured sh and shell sh was below 
the limits of aquatic products regulated by China  WHO and EU. Taking 100 g/(person·day) as the possible up-
take amount of total mercury from sh and shell sh of Sandu Bay for estimation  it is only 8.4  and 2.9  of 
what suggested by JECFA  respectively. The possible up-take amount of methylmercury from sh and shell sh 
of Sandu Bay would be only 26.4% and 9.0% of PTWI  and 60.3% and 20.6% of RfD value by US EPA  
respectively. The health risk arising from the exposure to mercury due to the consumption of aquatic products of 
Sandu Bay was small. Journal of Fishery Sciences of China 2008 15 6 961 969
Key words mercury methylmercury cultured species Sandu Bay Fujian Province; health risk assessment
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