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ABSTRACT 

Concentration of cadmium, lead, zinc, copper, vanadium, cobalt, arsenic, chromium, 

nickel and mercury were determined in some fish and molluscan species including 

Limanda herzensteini, Konosirus punctatus, Rhinoplagusia japonica, Auadara granosa, 

Tapes philippinarum, Fulvia mutica, Turbo comutus and Octopus vulgaris to assess heavy 

metal contamination in the Gwangyang bay. The length, width and weight of shellfish 

collected from each sampling area and control site were investigated. The length, width 

and weight of shellfish in contaminated site were 65.61±5.00 mm, 62.34±6.94 mm and 

64.45±20.1 g respectively. The size of shellfish in contaminated site were larger than that 

of control site. The range of heavy metal concentrations were 2.326 -11.914 mg 

Zn/kg.wet, 0.631 ~ 2.571 mg Cr!kg.wet, and the range of others were ND~0.898 

mg/kg.wet. The difference of zinc and chromium concentrations between reference site 

and this surveyed site was relatively larger than those of the rest heavey metals in all the 

species tested. 
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Fig. 1. Map showing Gwangyang Bay and 

sampling area. 
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Table I. Length, width and weight on shellfish collected from each sampling area and control 

site 

Shellfish Fulvia mutica Auadara granosa Tapes philippinarum 

Area L(mm) W(mm) TW(g) L(mm) W(mm) TW(g) L(mm) W(mm) TW(g) 

Max 70.50 69.50 97.90 43.68 33.92 24.60 41.19 32.89 19.20 

GY Min 
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55.40 
65.61 
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62.34 

±6.94 

39.00 
64.45 

±20.1 

29.78 
37.22 

±3.56 

25.22 
29.45 

±2.64 

9.30 
16.52 

±4.36 

27.47 
34.49 

±3.45 

24.22 
28.48 

±2.70 

6.80 
11.56 

±3.31 
Max 64.30 62.50 57.60 38.20 29.80 18.90 44.90 32.80 21.60 

Conti 
Min 

M&SD 

56.70 
61.11 

±2.45 

56.20 
59.49 

±2.29 

42.20 
50.60 

±5.50 

23.40 
29.38 

±4.22 

19.80 
23.00 

±3.43 

4.60 
9.45 

±4.38 

34.80 
38.79 

±2.81 

20.50 
28.83 

±2.70 

9.90 
13.84 

±3.22 

* Conti: Control group; Max : maximum value; Min: minimum value; L : length; W : width; 

TW : total weight; GY : Gwangyang Bay; M&SD : mean value and standard deviation 
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Table 2. The heavy metal(Cd, Pb, Zn, Cu, and V) concentration of marine organisms 

collected from Gwangyang Bay and control site 

Heavy metal Cd Pb Zn Cu V 

Sample (mg/kg.wet) (mg/kg.wet) (mg/kg.wet) (mg/kg.wet) (mg/kg.wet) 
Range 0.003-0.006 0.030-0.058 2.326-10.830 0.156-0.455 ND

LH 
M&SD 0.0045±2.12 O.o44±O.019 6.578±6.O1 0.306±O.21
 

Fish Range 0.016-0.019 0.110-0.121 11.802-11.914 0.852-0.898 ND

KP 

M&SD O.O18±O.002 O.115±O.o07 11.858±O.079 0.875±O.03 
RJ Mean 0.022 0.136 7.217 0.711 ND 

Range 0.053-0.098 0.033-0.163 3.864-13.919 0.254-0.965 NDAG 
M&SD 0.D77±O.018 O.o95±O.o6 8.319±4.40 0.587±O.337 
Range 0.040-0.041 0.050-0.052 2.368-9.650 0.310-0.824 0.001-0.os5

TP
Shell- M&SD 0.04 I±O.oO1 0.051±O.00l 6.009±5.149 0.567±O.363 O.o28±O.038
 

fish Range 0.015-0.167 0.010-0.861 4.510-13.437 0.310-0.824 ND-1.708

PM 

M&SD 0.059±O.041 0.279±O.289 10.513±2.842 1.830±1.334 0.425±O.554 
OS Mean 1.120 0.155 42.365 16.522 0.082 
TC Mean 0.D28 0.022 2.306 0.717 ND 

Range 0.004-0.009 0.054-0.138 2.124-6.750 0.257 - 2.500 ND
OV 

M&SD o.006±O.oo3 0.095±O.059 4.437±3.271 l.379±1.586 
Others 

Range 0.001 -0.128 0.031-0.186 7.656-16.728 10.439-14.315 0.081-0.084
SP 

M&SD 0.065±O.089 0.1 09±O.11O 12.192±6.415 12.377±2.74I 0.083±O.oo2 

* M&SD : mean value and standard deviation; LH : flat fish, Limanda herzensteini; 
KP: dotted gizzard shad, Konosirus punctatus; RJ : a sole, Rhinoplagusia japonica; 
AG : ark shell, Auadara granosa; TP : short-necked clam, Tapes philippinarum; 
FM : cockle, Fulvia mutica, OS : oyster; Te : conch, Turbo cornutus 
OV : a small octopus, Octopus vulgaris; SP : shrimps 



Table 3. The heavy metal(Co, As, Cr, Ni, and Hg) concentration of marine organisms 

collected from Gwangyang Bay and control site 

Heavy metal Co As Cr Ni Hg 
Sample (mg/kg.wet) (mg/kg.wet) (mg/kg.wet) (mg/kg.wet) (mg/kg.wet) 

LH 
M&SD 
M&SD 

O.017~0.022 

O.019±O.003 

0.007 ~0.022 

0.Q15±O.Q1 
2.482 ~ 2.501 

2.492±O.01 
0.231 ~0.855 

0.543±O.44 
ND 

Fish 
KP 

M&SD 
M&SD 

0.039~0.041 

0.04O±O.00l 

0.057~0.Q70 

0.064±O.009 
2.311 ~ 2.571 
2.441±O.184 

1.096-1.123 
1.109±O.Q19 

0.002~0.003 

o.0025±O.001 

RJ Mean 0.051 0.082 0.631 0.485 0.Q16 

AG 
Range 
M&SD 

0.021 ~O.091 

O.052±O.031 

0.027 ~0.063 

0.047±O.013 
0.198~ 1.336 
0.827±O.443 

0.159~0,393 

0.239±O.159 
ND-O.OO3 
O.ool±O.ool 

Shell-
TP 

Range 
M&SD 

0.057 ~0.153 

0.105±O.068 

0.022~O.083 

O.053±O.043 
0.178~0.514 

o,346±O.238 
0.259~0.657 

0.458±O.281 

0.007 ~0.Q18 

0.0 13±O.007 
fish 

PM 
Range 
M&SD 

0.008~0.857 

0.223±O.219 
0.011-1.248 
0,323±O.379 

0.133~ 1.681 
1.146±O.508 

0.109~2.194 

0.873±O.616 

ND~0.034 

0.006±O.Q12 

OS Mean 0.059 0.137 1.236 0.597 0.036 

TC Mean 0.006 0.009 1.142 0.050 ND 

Others 
OV 

SP 

Range 
M&SD 
Range 
Range 

0.006-0.033 
0.0 19±O.Q19 

0.053-0.084 
O.068±O.022 

0.022-0.030 
0.026±O.005 

0.051 ~0.119 

0.085±O.048 

0.325-0.718 
0.521±O.278 

0.364-~0.719 

0.541±O.251 

0.056~0.196 

o.126±O.099 

0.508~0.644 

0.576±O.096 

ND 

0.003~0.031 

0.0l7±O.020 

*M&SD : mean value and standard deviation; LH : flat fish, Limanda herzensteini; 

KP : dotted gizzard shad, Konosirus punctatus; RJ : a sole, Rhinoplagusia japonica; 

AG : ark sheIl, Auadara granosa; TP : short-necked clam, Tapes philippinarum; 

FM : coclde, Fulvia mutica, OS : oyster; TC : conch, Turbo cornutus 

OV : a small octopus, Octopus vulgaris; SP : shrimps 

Table 4. The criteria and reference data of heavy metal concentration in marine organisms 

Criteria(ppm, mg/kg) Reported data(ppm, mg/kg) 

HM. 
Korea Australia 

New 
Zealand 

England!) 
0NW) 

Kwang-yang 
bay2) 

Eastern 
byFDA3) Control site4l 

This study'll 

As 0.94-33.4 0~2.8 0.009-0.022 0.011-1.248 
Cd 0.2 1.0 0.001-0.007 0.02-0.05 0.25~ 1.12 0.028-0.040 0.Q15 -1.150 
Cr 0.Q7-0.24 0.047-2.1 0.178~ 1.142 0.133 -1.574 
Ph /2.0 1.5~2.0 2.0 0.06 0.Q1-0.32 0.6-0.7' 0.022~O.050 0.Q1-0.861 
Zn 40.0 40.0 2.8-6.9 7.8~ 11.3 2,306 - 2.368 3.864~ 13.919 
Cu 30.0 30.0 0.12~0.4 0.32-0.64 0.310-0.717 0.188-4.627 
Hg 0.5 0.5~ 1.0 0.5 0.06-1.45 0.006 ND-0.007 ND-0.034 

1) : Reish, D. J., et aI., "Effect of PoIlution on Marine Organisms", Wat. Env. Res., 68(4), pp. 785-787, 
1996. 

2) : National Fisheries Research and Development Institute, The Report on the Heavy metal 
Concentrations of Marine Organisms in Gwangyang Bay. 1996.
 

3) : The Data referred from FDA Research Report
 
4) : The results of analysis of heavy metals on Shellfish
 

HM : heavy'metals, WW : wet weight, DW : dry weight 
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