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Abstract: 

The people of Lagos state depends on fishes and other aquatic products for their 

source of protein. Thus, the need to verify the safety of the fishes for consumption by 

the people. The sampling, handling and process were as directed by American Public 

Health Association (APHA).The species checklist indicated that the Bagrids, 

Chrysicthys nigrodigitatus; Cichlids, Tilapia zillii and fresh water prawn of genus 

Macrobrachium were the dominant fin and shell fish species in the Creek.  

Results of the analysis of trace metals in the organs of Tilapia zillii indicated that the 

metals were differentially accumulated in different organs of the fish. In the tissue, the 

orders of accumulation were gills (52.360±25.964 Fe), Gut (2.180±0.480 Zn), Gills 

(0.300±0.056 Mn), Bone (0.091±0.125 Pb), Bone, gills, Gut and flesh (0.010±0.00 Cr) 

and 0.001±0.000 Cd) is uniform for all the organs under investigation in mg/kg 

respectively. 
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While the order of metals bioaccumulation in the Macrobrachium macrobrachion 

(most dominant freshwater prawn) the order of bioaccumulation is Cu > Zn > Mn > 

Fe >Cr > Pb > Cd with the value of 26.100±6.280, 21.250±1.744, 14.585±28.277, 

6.067±3.608, 0.257±0.049, 0.023±0.009, 0.002±0.000 respectively with all values in 

Mg/Kg .However, the general trend of accumulations in all the organisms were 

Tilapia zillii > Chrysichthys nigrodigitatus> Macrobrachium macrobrachion. The 

results of analysis of variance showed that different organisms accumulate different 

metals in their organs differently (P<0.05).  

The observed level of metals in the sediments and different organisms analyzed were 

below the WHO standards. Therefore, there is no foreseeable adverse health problem 

that may arise from the consumption of the analyzed fish species.  

 

Keywords: Chrysicthys nigrodigitatus, Macrobrachium macrobrachion, 

bioaccumulation, pollution Badagry creek 

 

 



www.ijird.com                 December, 2012                 Vol 1 Issue 11 
 

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH & DEVELOPMENT Page 3 
 

1.Introduction 

The presence of heavy metals in our environment as a result of their uses in modern 

society has called for concern to both politicians, authorities, environmentalists, 

institutions   and the public. Studies has shown that the major source of metals into 

aquatic ecosystem is basically from anthropogenic source which includes emission from 

vehicles, industrial effluents, fossil fuel combustion, indiscriminate waste disposal, and 

agricultural chemicals run-offs {kakulu et al 1987}. 

Most of the heavy metals constitute a potential hazard to aquatic organisms in that they 

could cause elimination of keystone species (Coin, 1996; Schindler 1987) especially 

those predators at the top of a food chain or web It may also  cause a shortening of the 

food chain and removal of species from the food web Carpenter (1985) Odum (1985). 

Consequently Most of these impacts have led to environmental pollution which may put 

living resources and human health at risk when such resources that contained such 

metals. Forstner and Wittmann (1981). Research has shown that these metals may 

generally persist in the aquatic environment, as there are no natural processes that 

remove metals from aquatic systems because they bind to minerals and sediments. This 

also leads to higher concentrations of metals in the system, as more metals are added, 

and the existing metal is not removed (Forstner, 1983; (Hernandez-Hernandez et al., 

1990; Tyler, 1972).) However, the study of metal bioaccumulation in marine organisms 

(Hernandez-Hernandez et al. (1990), reported the accumulation ability in crustaceans, 

molluscs and fish, which generally depends on their exposure time and the 

concentrations of metals in the water. When fishes are exposed to elevated levels of 

metals in a polluted aquatic ecosystem, they tend to take these metals up from their direct 

environment (Du Preez and Steyn, 1992; Seymore, 1994). It is assumed that most metals 

are taken up in the ionic form and that this uptake is influenced by various environmental 

factors such as pH and temperature. The metals enter the body of the fish via the gills 

and skin, or through the intake of contaminated food or drinking water. Transport of 

metals in the fish occurs through the blood where ions are usually bound to proteins. The 

metals are thus brought into contact with the organs and tissues of the fish and 

consequently accumulated to a different extent in different organs/tissues. 

Robinson and Avenant-Oldewage (1997) highlighted the fact that the effect of two or 

more toxicants may be additive, antagonistic or even synergistic. Heavy metals, such as 

Cu and Zn, are being mobilized by man at ten times the natural rates expected from 

geological weathering from urban runoff (Stark, 1998). 
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The above trend necessitated the need for determination of base line information on 

metal bioaccumulation by fin fish samples from Badagry Creek, Lagos -Nigeria. 

 

2.Material And Methods 

2.1.Samples Collection, Handling And Storage 

The Fish  samples  and handling were  carried out as recommended in guidelines and 

standards as recommended APHA et al ,1985; FAO (1982) FAO/SIDA (1993)  

 

2.2.Digestion Process 

Ten fishes of Tilapia niloticus and Chrysichthys nogrodigitatus with mean length of 

between 18.80-28.39 and 21.26-32.45 cm with average weight of 163.98 and 179.6g 

respectively were collected from Badagry Creek .After collection, the specimens were 

placed immediately in plastic bags they were transported to the laboratory for 

identification and chemical analysis.  The tissues, gills, gut and scales of the fish were 

dissected with the aid of a stainless steel knife which had been cleaned with acetone and 

rinsed with hot distilled water prior to use.  From the fish dissected, 10g of tissue was 

accurately weighed and placed in a 100 ml Pyrex vessel that had been soaked in 70% 

nitric acid reduction of the potential lead contamination in the vessels. 5 mL of 65% 

nitric acid and 1.5 mL of 30% hydrogen peroxide (GR grade, Merck Company) were 

then added to the sample. The experiment was left to run for 24 hrs. Each vessel was 

then put on top of hotplate and gently heated to a temperature varying between 75~800C 

for few hours until the digestion was complete. The digested solution was cooled at room 

temperature and the solutions were then filtrated into polypropylene tubes and distilled 

water was added to make up to 25ml. The solution in vial plastic tubes were then sent  to 

the laboratory for examination of heavy metal concentrations The digestion method used 

in this study followed that reported in (Chen et. al 1992) Concentrations of zinc, copper, 

cadmium and lead in the digested samples were determined with a flame atomic 

absorption spectrometer (Perkin Elmer-AA100) 

 

3.Bioaccumulation  Results 

Contaminants can bioaccumulate in the aquatic food web through both water-borne and 

sediment-borne sources. Table 1 gives the mean values of cadmium, chromium, copper, 
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iron, lead, manganese and zinc concentrations in scales, guts, muscle tissues, gills and 

bones of Tilapia zillii, Chrysichthys nigrodigitatus and Macrobranchium macrobrachion 

caught from  Badagry creek.  

 

Table 1 

The species diversification indicated that the Bagrids, Chrysicthys nigrodigitatus; 

Cichlids, Tilapia zillii and fresh water prawn, Macrobrachion Macrobrachium were the 

dominant fish species in the Creek. Results of the analysis of trace metals in the organs 

of Tilapia zillii indicated that the metals were differentially accumulated in different 

organs of the fish. In the tissue, the orders of accumulation were gills 44.976, muscles 

8.419, bones 8.08, guts 6.087, and scales 0.0040 in mg/kg respectively. In Chrysichthys 

nigrodigitatus however, the orders of accumulation were gills 51.500, muscles 17.675 

bones 17.725, and guts 10.900 in mg/kg respectively. However, the general trend of 

accumulations in all the organisms were Chrysichthys nigrodigitatus>Tilapia zillii > 

Macrobrachium macrobrachion. The results of analysis of variance showed that different 

organisms accumulate different metals in their organs differently (P<0.05).  

Considering the heavy metal concentrations in different organs of different organisms, 

the results of the ANOVA showed that it is   statistically significant (P<0.05), an 

indication that different animals and different organs accumulates different pollutants 

differently except the scales of Tilapia zillii (Table 2).  

Organs   Zinc 
(mg/kg) 

Chromium 
(mg/kg) 

Copper 
(mg/kg) 

Cadmium 
(mg/kg) 

Lead 
(mg/kg) 

Manganese 
(mg/kg) 

Iron(mg/kg
) 

Bone Mean .500 .0100 .640 .001 .005 .013 .765 
  Std. Dev .141 .000 .226 .000 .000 .004 .163 
  Min .400 .0100 .480 .001 .005 .010 .650 
  Max .600 .0100 .800 .001 .005 .015 .880 

Flesh Mean 1.700 .0100 .310 .003 .008 .425 7.480 
  Std. Dev .566 .000 .127 .003 .003 .092 1.669 
  Mi 1.300 .0100 .220 .001 .006 .360 6.300 
  Max 2.100 .0100 .400 .005 .010 .490 8.660 

Gills Mean 1.640 .0100 .400 .001 .010 .325 27.400 
  Std. Dev .283 .000 .141 .000 .003 .120 30.264 
  Min 1.440 .0100 .300 .001 .008 .240 6.000 
  Max 1.840 .0100 .500 .001 .012 .410 48.800 

Gut Mean 1.315 .0100 .120 .001 .005 .170 3.690 
  Std. Dev .021 .000 .000 .000 .000 .028 .509 
  Min 1.300 .0100 .120 .001 .005 .150 3.330 
  Max 1.330 .0100 .120 .001 .005 .190 4.050 

Total Mean 1.289 .0100 .368 .002 .007 .233 9.833 
  Std. Dev .567 .000 .229 .001 .003 .177 15.979 
  Min .400 .0100 .120 .001 .005 .010 .650 
  Max 2.100 .0100 .800 .005 .012 .490 48.800 
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Table2: shows the level of bioaccumulation of metals by Tilapia zillii caught from 
Badagry Creek. 

With regards to period of sampling, in this research, animals were collected in the 

months of June (Peak of rain) and December (Peak of dry). Results of the analysis of 

variance showed that seasons did not have influence in the habitation of the organisms (P 

>0.05).  

4.Bio-Accumulation Analysis 

Direct uptake from a medium e.g. air and water (Phytoplankton), bio-accumulation 

which is indirect uptake through food and bio-magnification which is a build up along 

the food chain are continuous exercise going on in the environment. Thus, contaminants 

can bioaccumulate in the aquatic food web through both water and sediment-borne 

sources. Table 17 gives the mean values of cadmium, chromium, copper, iron, lead, 

manganese and zinc concentrations in guts, muscle tissues, gills and bones of Tilapia 

zillii, Chrysichthys nigrodigitatus and Macrobranchium macrobrachion caught from  

Badagry Creek.  

The species diversification indicated that the Bagrids, Chrysicthys nigrodigitatus; 

Cichlids, Tilapia zillii and fresh water prawn, Macrobrachium Macrobrachion were the 

Organs   Lead  
(mg/kg) 

Manganese 
(mg/kg) 

Iron 
(mg/kg) 

Zinc 
(mg/kg) 

Chromium 
(mg/kg) 

Copper 
(mg/kg) 

Cadmium 
(mg/kg) 

Bone Mean 0.091 .150 1.625 1.150 .0100 1.260 .001 
  Std. 

Dev 
.126 .042 .417 .212 .000 .226 .000 

  Min .002 .120 1.330 1.000 .0100 1.1000 .0010 
  Max .180 .180 1.920 1.300 .010 1.4200 .0010 

Flesh Mean .005 .185 9.350 2.160 .010 .500 .001 
  Std. 

Dev 
.000 .049 3.889 .339 .000 .424 .000 

  Min .005 .150 6.600 1.920 .0100 .2000 .0010 
  Max .005 .220 12.100 2.400 .010 .800 .001 

Gills Mean .005 .300 52.360 1.085 .010 .350 .001 
  Std. 

Dev 
.000 .057 25.965 .233 .000 .071 .000 

  Min .005 .260 34.000 .920 .010 .300 .001 
  Max .005 .340 70.720 1.250 .010 .400 .001 

Gut Mean .006 .110 6.100 2.180 .010 .320 .001 
  Std. 

Dev 
.006 .000 3.959 .481 .000 .000 .000 

  Min .002 .110 3.300 1.840 .010 .320 .001 
  Max .010 .110 8.900 2.520 .010 .320 .001 

Total Mean .027 .186 17.358 1.643 .010 .607 .001 
  Std. 

Dev 
.0619 .082 24.000 .617 .000 .449 .000 

  Min .002 .110 1.3300 .920 .0100 .200 .001 
  Max .180 .3400 70.7200 2.520 .0100 1.420 .001 
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dominant fish species in the Creek. Results of the analysis of trace metals in the organs 

of Tilapia zillii indicated that the metals were differentially accumulated in different 

organs of the fish. 

 In the organs of Tilapia zillii, the order of iron accumulation were gills (52.360±25.964); 

Flesh (9.350±889); Gut (6.100±3.959); Bone (1.625±0.417). Zinc concentration is in the 

order of Gut (2.180±0.480), Flesh (2.160±0.339), Bone (1.150±0.212), Gills 

(1.085±0.233).In Manganese, the order is Gills (0.300±0.056), Flesh (0.185±0.049), 

Bone (0.150±0.042), Gut (0.110±0.000).In lead, the order is Bone (0.091±0.125), Gut 

(0.062±0.005), Flesh (0.005±0.000), Gills (0.005±0.000).Chromium value is 

(0.010±0.00) for Bone, Gills, Flesh and Gut. Cadmium value is 0.001±0.000) is uniform 

for all the organs under investigation. 

In Chrysichthys nigrodigitatus, the order of bioaccumulation of Iron in the organs of the 

organism is as follows: Gills (27.400±30.264), Flesh (7.480±1.660), Gut (3.692±0.509), 

and Bone (0.765±0.162). Manganese is bioaccumulated as Flesh (0.425±0.091), Gills 

(0.325±0.120), Gut (0.170±0.028), and Bone (0.012±0.003. The order of lead in Gills is 

(0.010±0.002), Flesh (0.08±0.002), Bone (0.005±0.000) and Gut (0.005±0.000). 

Cadmium is in order of Flesh (0.003±0.002), Bone (0.001±0.000), Gills (0.001±0.000) 

and Gut (0.001±0.000).Copper is bioaccumulated thus, Bone (0.64±0.226), Gills 

(0.40±0.141), Flesh (0.310±0.127) and Gut (0.120±0.000). Zinc on the other hand was 

bioaccumulated thus Flesh (1.700±0.565), Gills (1.64±0.282), Guts (1.315±0.021) and 

Bone (0.500±0.141). However, Chromium uniformly bioaccumulated in the organs to 

the tune of 0.01±0.000). 

In the fresh water prawn Macrobrachium macrobachion the flesh of the organism 

bioacumulated metals in the order of Cu > Zn > Mn > Fe >Cr > Pb > Cd with the value 

of 26.100±6.280, 21.250±1.744, 14.585±28.277, 6.067±3.608, 0.257±0.049, 

0.023±0.009, 0.002±0.000 respectively. All values are in Mg/Kg. Considering the heavy 

metal concentrations in different organs of different organisms, the results of the 

ANOVA showed that these value were not   statistically significant (P<0.05), except iron  

an indication that this metal has to be watched out for. 

Summarily, the order of metals bioaccumulation in Tilapia zillii is Fe > Zn > Mn > Pb 

>Cr > Cd. In Chrysichthys nigrodigitatus, the order is Fe > Zn > Mn > Pb >Cr and Cd. 

And in Macrobrachium macrobachion the order is Cu > Zn > Mn > Fe >Cr > Pb > Cd. 

Table 1 shows the level of bioaccumulation of metals by Chrysichthys nigrodigitatus 

caught from Badagry Creek. 
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Fishes that are exposed to elevated levels of metals in a polluted aquatic ecosystem tend 

to take these metals up from the environment (Du Preez and Steyn, 1992; Seymore, 

1994). It is assumed that most metals are taken up in the ionic form and that this uptake 

is influenced by various environmental factors such as pH and temperature. The metals 

enter the body of the fish via the gills and skin (bioconcentration), or through the intake 

of contaminated food or drinking water (bioaccumulation). Transport of metals in the 

fish occurs through the blood where ions are usually bound to proteins. The metals are 

thus brought into contact with the organs and tissues of the fish and consequently 

accumulated to a different extent in different organs/tissues. 

Generally in Badagry Creek, the accumulation of essential elements namely, irons, zinc, 

and copper. They were the largest and the values were 52.360±25.964, 2.180±0.480 and 

26.100±6.280 mg/kg respectively. The essential elements such as zinc are regulated to 

maintain certain homeostatic status in fish (Chen and Chen, 1999). On the contrary, the 

non-essential elements, such as cadmium chromium and lead, have no biological 

function or requirement and their concentrations in fish tissues examined were generally 

low as seen in Figs.1, 2 and 5 which agreed with the result of Thompson (1990). Though, 

most of these non essential metals are present in Badagry creek in low concentrations, 

one may not rule out the fact that the metals may be substantial in the Creek but the 

values were low because all the metals taken up are not accumulated since fish have the 

ability to regulate their body metal concentration to a certain extent. This could account 

for low values concentrations recorded in their organs. As excretion of metals can occur 

through the gills, bile (via faeces), and kidney and skin (Romanenko et. al., 1986; Heath, 

1987). The amount of a metal bioaccumulated is influenced by various environmental 

and biological factors, leading to differences in metal bioaccumulation between different 

individuals, species, seasons and sites. 

Not only that, different degrees of the metals accumulated in various tissues depend on 

the biochemical characteristics of the metal (Farkas et. al., 2000) Generally in fishes, the 

gill is the tissue that is more often found to have high heavy metal concentrations 

(Amundsen et. al., 1997; Farkas et. al., 2000; Romeo et. al., 1999; Lundebye et. al., 

1999). This could probably account for high concentration of iron recorded in the gills of 

both Chrysicthys nigrodigitatus and Tilapia zillii as shown in fig. 4. However, feeding 

habits and the metal concentrations in the environment could be responsible for metals 

accumulation in various tissues in fishes (Farkas et. al., 2000).  
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In this study it was discovered that the metal concentrations in the gills were mostly 

higher than those in the muscle tissues indicating that the metal uptake was mostly 

through gills absorption. Thus, the concentrations of metals in gills reflected the 

concentrations of metals in the water, where the fish species lives (Romeo et. al., 1999).  

Furthermore, metal accumulations in tissues are generally found to be species specific. 

The observed differences between the metal concentrations in fishes may be related to 

their feeding habits and the bio-concentration capacity of each species (Farkas et. al., 

2000, Farkas et. al., 2000) 

The minimal concentration of, cadmium, chromium, lead and manganese (Figs. 1, 2, 5,6) 

found to have been deposited in the guts of Tilapia zillii and Chrysicthys nigrodigitatus 

might indicate that the metals concentration level could be high in the water of the fish 

habitat and it could originate naturally. Cadmium naturally exists in the earth's crust at an 

average concentration of about 0.1 mg/kg and, higher levels are present in sedimentary 

rocks:  marine phosphates often contain about 15 mg/kg (GESAMP, 1984) as well as 

from non-point pollution sources from Badagry city. WHO (1992) and Environmental 

Protection Administration (1991), reported that Municipal refuse contains cadmium 

derived from discarded nickel-cadmium batteries and plastics containing cadmium 

pigments and stabilizers. The incineration of refuse is a major source of atmospheric 

cadmium release at country, regional, and worldwide level. 

Also, cadmium upon getting to the environment as reported by WHO (1992) may 

interact with the calcium metabolism of animals and in fish may cause hypocalcaemia, 

probably by inhibiting calcium uptake from the water. However, high calcium 

concentrations in the water (Table 8) protect fish from cadmium uptake by competing at 

uptake sites. 

Tissues muscle generally has been reported to concentrate low metal in fishes 

(Amundsen et. al., 1997, Al-Yousuf et. al., 2000, Romeo et. al., 1999), which is in line 

with this research. 

Copper has been found in low but significant concentrations in flesh of the fresh water 

prawn Macrobranchium macrobrachion. The possible explanation for this low 

concentration when compared to WHO standards could be due to high alkalinity of 

Badagry Creek. Svobodova et. al., (1993) reported that in water with high alkalinity, 

copper forms hydroxides of low solubility, also in waters with a high 

bicarbonate/carbonate, copper precipitates as poorly soluble or insoluble cupris 

carbonate. This is because compounds that are slow to dissolve or are soluble are 
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unlikely to be taken up to any extent into the fish body, so their toxicity to fish is low. 

This simply means that the uptake and toxicity of copper in freshwater organisms 

generally decreases with increasing water hardness and alkalinity (Erickson et. al., 1998) 

Conversely, Macrobranchium macrobrachion bioaccumulated copper most, though the 

values are within the WHO standard but however, the value is a pointer to the gradual 

concentration of copper in the Creek which may eventually constitute a burden to aquatic 

system. Copper is an essential trace element required by most aquatic organisms Cairns 

et. al., (1978). Copper is readily accumulated by plants and animals; bioconcentration 

factors ranging from 100 to 26 000 have been recorded for various species of 

phytoplankton, zooplankton, macrophytes, macroinvertebrates and fish (Spear and Pierce 

1979). Toxic effects of metals occur when the rate of uptake exceeds the rates of 

physiological or biochemical detoxification and excretion (Rainbow, 1996). The sources 

of copper into the environment could be traced the uses of the metal compounds in fish 

culture and fisheries as algaecides and in the prevention and therapy of some fish 

diseases (Svobodova et. al., 1993). 

Copper compounds including cuprous oxide, cupric sulphate and cupric acetate are used 

as fungicides, in the manufacture of wood preserving agents, rayon and paint pigments. 

In products such as wire, piping and plated metal copper is generally immobilized, 

although some release can occur, for example, from water heating systems. Copper from 

fungicide products may also find its way into the aquatic environment. Using copper 

sulphate as an algaecide can result in its direct addition to water supply reservoirs 

(Mance et al., 1984). Copper is also an essential nutrient and is therefore present in 

human and animal wastes. 

The animals used in this research showed a trend of increasing iron concentration in all 

the organs studied. It was observed that the concentration of iron was consistent. 
Organs   Lead 

(mg/kg) 
Manganese 

(mg/kg) 
Iron 

(mg/kg) 
Zinc (mg/kg) Chromiu

m (mg/kg) 
Copper 
(mg/kg) 

Cadmiu
m 

(mg/kg) 
Flesh Mean .024 14.585 6.068 21.250 .258 26.100 .002 

  Std. Dev .009 28.277 3.608 1.745 .049 6.281 .000 
  Min .012 .260 1.200 19.700 .200 20.300 .002 
  Max .035 57.000 9.450 23.000 .320 34.300 .002 

Total Mean .024 14.585 6.068 21.250 .258 26.100 .002 
  Std. Dev .009 28.277 3.608 1.745 .0492 6.281 .000 
  Min .012 .260 1.200 19.700 .200 20.300 .002 
  Max .035 57.000 9.450 23.000 .320 34.300 .002 

Table 3: shows the level of bioaccumulation of metals by Machrobrachium 
macrobrachion caught from Badagry Creek 
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Figure 1: Bioaccumulation of cadmium by various organs of Tilapia zillii, Chrysichthys 

nigrodigitatus and genus of Machrobrachium from Badagry creek 
 

 
Figure 2: Bioaccumulation of chromium by various organs of Tilapia zillii, Chrysichthys 

nigrodigitatus and genus of Machrobrachium from Badagry creek 
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Figure 3: Bioaccumulation of copper by various organs of Tilapia zillii, Chrysichthys 

nigrodigitatus and genus of Machrobrachium from Badagry creek 
 

 
Figure 4: Bioaccumulation of iron by various organs of Tilapia zillii, Chrysichthys 

nigrodigitatus and genus of Machrobrachium from Badagry creek 
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Figure 5: Bioaccumulation of lead by various organs of Tilapia zillii, Chrysichthys 

nigrodigitatus and genus of Machrobrachium from Badagry creek 
 

 
Figure 6: Bioaccumulation of manganese by various organs of Tilapia zillii, 

Chrysichthys nigrodigitatus and genus of Machrobrachium from Badagry creek 
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Figure 7: Bioaccumulation of zinc by various organs of Tilapia zillii, Chrysichthys 

nigrodigitatus and genus of Machrobrachium from Badagry creek 
 

5.Consumption Safety 

Based on this study the maximum amounts of zinc and copper concentrated in the flesh 

of fish from Badagry Creek were 2.003±0.386~4.895±6.690mg/kg and 

0.001±0.000~0.260±0.428 mg/kg, respectively, if the flesh is consumed by man the most 

dominant animal protein available then the above will be transferred to man. In this case 

the amount of the essential metal zinc, copper and iron that will be getting to man is far 

below the acceptable daily intake (ADI) set by the USA (National Research Council, 

1989).  (ADI: Zn = 15 mg therefore, under normal consuming habits, the intake of zinc 

from the fisheries of the Creek should not pose any health problems. Copper was slightly 

higher in Creek and needed to be addressed though the ADI for copper is 2~3 mg. Thus, 

if proper actions are not taken to checkmate the continuous influx of metallic copper 

compound into the Creek, it may pose health problems to the consumers in future. 

Cadmium and Lead are elements toxic to human, but their concentrations in fish muscle 

in this study are far lower than the consumption safety tolerance set for seafood by most 

countries in the world .The estimated daily intake (Cd: 0.001±0.000~0.009±0.017mg/kg; 

Pb:0.001±0.000~0.009±0.005mg/kg) is also far lower than the acceptable daily intake set 

by WHO (1992) (JECFA, 2000, 2001) (Provisional Tolerable Daily Intake, PTDI: Cd = 
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70 µg; Pb = 250 µg, for body weight of 70kg). The cadmium and lead concentrations in 

guts of the fish species were within the safety standard set by some countries. However, 

since muscle was the major consuming portion in fish, while guts were rarely consumed, 

there should not be any health threat to the public. Chromium, though have no dietary 

value is also very much low and at the moment will not pose any harm to human.  
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