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Abstract  The level of  some Potential toxic metals PTM (Zn, Fe, Mn, Cu, Pb and Cd) in Synodontis membrane (Catfish), 
Tilapia zilli (Tilapia), Callinectes amnicola (Crab) and Macrobrachium macrobachion (Prawn), from Lagos Island and Epe 
lagoon were investigated using Atomic Absorption Spectrophotometer (AAS), model Buick Scientific 210 GVP, the analysis 
on all the samples were done in triplicates. The analysis of PTM in Synodontis membrane and Tilapia zillii was conducted on 
head, gills and trunk, and the results indicated the accumulation of metals differently in various parts of the fishes. Lead (Pb) 
and Cadmium (Cd) were not detected (ND) from all the samples, this may be due to the existence of few or no industrial 
activities around the locations. The orders of accumulation in Catfish were Head>Gill>Trunk and the pattern of distribution is 
Zn>Fe>Mn>Cu in all the organs. In Tilapia, the accumulation follows the order; Gills (Fe>Zn>Mn>Cu)>Head 
(Zn>Fe>Mn>Cu)>Trunk (Fe>Zn>Mn>Cu). The mean values of the Crab obtained fell in the ranges: Fe (19.7±1.7- 24.7±7.7); 
Zn (8.0±2.5-11.6±1.3); Cu (9.0±3.3-10.3±1.9); Mn (5.0±2.9-7.3±3.7). While that of the Prawn falls in the ranges: Fe 
(6.3±1.9-4.0±1.6); Zn (6.3±2.9-8.0±2.5); Cu (2.0±1.0-2.7.±0.9); and Mn (1.7±0.5-3.0±0.8) for Lagos Island and Epe Lagoon 
respectively. The high concentrations of iron and zinc in the fish parts could be associated with the fact that these metals are 
naturally abundant in Nigerian soils and since the source of metal depositories are the aquatic systems. The general trend of 
accumulations in all the organisms were Chrysichthys nigrodigitatus>Tilapia zillii>Callinectes, amnicola>Macrobrachium 
macrobrachion. The analysis of the Crab and Prawn shows that concentrations of Zn and Fe in the samples are lower than the 
permissible limits set by WHO and FEPA, while Mn and Cu concentrations in the fish samples were above the standard set 
limits hence consumption of the fish from the analysed lagoon may be dangerous to health, therefore it is pertinent to 
regularly monitor the activities of both the lagoons. 
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1. Introduction 
Recent studies have shown for instance that human 

activities have created ecological pressure on the natural 
habitat of fish and other marine organism over time. The 
diverse groups of animals that leave and grow in water are 
said to be aquatic animals. An incredible variety of species 
lives in the different parts of these environments [1]. It is 
impossible to overstate the importance of these aquatic lives 
to human populations around the world. [1-2]. There is an 
upsurge of interest in water pollution as a result of its  
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deleterious effect. Moreover, factors such as high population 
growth accompanied by intensive urbanization, increase in 
industrial activities and higher exploitation of natural 
resources including cultivable land have resulted in pollution 
increase [3]. There has been a steady increase in discharges 
that reaches the aquatic environment from industries. Huge 
amount of organic material are discharge into the water body 
even though some industrial process for instance pump mill 
and sugar processing plant also generate much finely divided 
organic material as waste product, which is broken down 
easily by bacteria activities resulting in the reduction of 
oxygen level or even anaerobic condition in the vicinity of an 
effluent [1]. Moreover, to direct depletion of oxygen the 
decomposition of large quantities of organic material in the 
water produces inorganic nutrients such as ammonia, nitrate 
and phosphorus [3]. These enrich the water significantly 
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resulting in dense algae growth or bloom which can cause the 
wide daily fluctuations in oxygen described for fish pound 
and in extreme condition, fish–kill can result [2-3]. However 
the increased productivity caused by excessive organics load 
can cause a decline in water quality [4-6]. Fish are often at 
the top of the aquatic food chain and may concentrate large 
amounts of some metals from the water [1-3]. Besides, fish is 
one of the most sensitive indicators of trace metals pollution 
and risk potential of human consumption [7]. Aquatic foods 
have essential amino acids, fatty acids, protein, 
carbohydrates, vitamins and minerals. Among sea foods, fish 
are commonly consumed and hence, are a connecting link for 
the transfer of toxic heavy metals in human beings [1-2, 8]. 
PTM have the tendency to accumulate in various organs of 
marine organisms, especially fish, which in turn may enter 
into the human metabolism through consumption causing 
serious health hazards [2, 9]. Crab is a common name for any 
of a group of crustaceans characterized by a reduced 
abdomen and an enlarged and broadened anterior portion of 
the body and is most common as bottom dwellers in the sea 
[9-10]. Crabs often reach a considerable size the largest 
being the spider crab, with long, thin legs spanning up to 3.6 
m (up to 12 ft) and they possess fairly complicated nervous 
systems. They are able to resist changes in the external 
environment and flourish in rather hostile habitats and their 
food habits varied. Crabs have compound eyes and can see 
well and their senses of smell and taste are also well 
developed as well as allow them to identify both food and 
prospective mates [9-10]. Generally, crabs are edible, and 
their meat is rich in protein and low in fat and they tend to be 
aggressive toward one another, and the males often fight to 
gain access to the female. For a commercial fishery to 
succeed, the crabs must be abundant and cheaply caught, 
usually in “pots” or with nets. At the present time, because of 
overfishing, pollution, and the cost of energy, the prospect is 
small for increasing the yield of these types of fisheries [6]. 
Prawns belong to the order Decapoda., the common 
European prawns, classified as Palaemonserratus, and an 
edible prawn found off the Atlantic coast of America, 
classified as Palaemonetesvulgaris, belong to the family 
Palaemonidae [9-11]. The southern species of edible prawn 
often marketed as shrimp belongs to the family Penaeidea 
and is classified as Panaeussetiferus .Prawn is a common 
name applied to numerous species of shrimplike, ten-legged 
crustaceans. The prawn is distinguished from the shrimp 
mainly by a long serrated rostrum or beak that projects from 
the shell. Prawns are widely distributed in both fresh and 
brackish waters in temperate and tropical regions [11].  Both 
crab and prawn have been reported as bottom feeders and 
also accumulate heavy metal over a period of time [9]. In 
small quantities, certain PTM are nutritionally essential for a 
healthy life [12-15]. These elements, or some form of them, 
are commonly found naturally in foodstuffs, in fruits and 
vegetables, and in commercially available multivitamin 
products [15]. Some are used in diagnostic medical 
applications such as direct injection of gallium during 
radiological procedures, the use of lead as a radiation shield 

around x-ray equipment and the use of silver and mercury 
amalgam for tooth filling [16-17]. Essential PTM also have 
normal physiological regulatory functions. PTM are also 
common in industrial applications such as in the manufacture 
of pesticides, batteries, alloys, electroplated metal parts, 
textile dyes, steel, catalysis and so forth [15-20]. Trace 
metals like lead, cadmium, manganese and zinc have been 
classified as neurotoxic metals to children [21-25]. 
Conversely, essential PTM become toxic when their amount 
exceeds those required for correct nutrition [17-18, 26-30]. 
For some PTM, toxic levels can just be a little above the 
background concentrations naturally found in nature. 
Long-term exposure to PTM may result in slowly 
progressing physical, muscular, and neurological 
degenerative processes. Allergies are also common and 
repeated long-term contact with some metals or their 
compounds may even cause cancer and eventual death [2, 15, 
31-33].  

The present research work is geared toward ascertaining 
the level of PTM in the selected samples (Tilapia, Catfish, 
Prawn, and Crab) harvested from Lagos Island and Epe 
Lagoon. 

2. Materials and Methods 
2.1. Study and Sampling Area 

The samplings were conducted on two water bodies, Epe 
Lagoon and Lagos Island Lagoon. Epe Lagoon is located in 
Lagos State, an African megacity which is located in 
south-western Nigeria on the West Coast of Africa, within 
latitudes 6o 23’N and 6o 41’N and Longitudes 2o 42’E and 3o 

42’E. Lagos Island Lagoon on the other hand is also located 
in Lagos State. Lagos Island is a Metropolitan area and is 
located on geographic grid reference Latitude 60 27’N, 
Longitude 3024’E. The samples were harvested from the 
downstream of Lagos Lagoon at a specific site which is 
popularly called Gbobaniyi market (6°27’N and Longitude 
3°23’E) and the downstream of Epe Lagoon (Latitude 
6°27’N and Longitude 3°23’E). The samples selected for 
analysis were: Catfish, Crab, Prawn and Tilapia Fish. These 
are commercially important and nutrient aquatic animals.  

2.2. Sampling Methods and Preparation 

(a) Tilapia and Catfish Sampling and Preparation 

The Tilapia Fish and Catfish were identified as Tilapia 
zilli and Synodontis membrane respectively at the 
department of Fisheries Lagos State University, they were 
collected from commercial fishermen in downstream of Epe 
and Lagos island Lagoon and were kept in sterile polythene 
bags, and taken in ice box to the laboratory where they were 
washed with running tap water to remove dirt and kept in the 
laboratory deep freezer to prevent deterioration till further 
analysis. For analysis, the fish samples were defrosted for 
two hours. The scales were removed and each separated into 
Head, Gill, and Trunk using a plastic knife. The fish parts 
from the two lagoons were dried at 80oC for 2 hours in 
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Gallenkamp hot box oven and then blended in a wood made 
mortar and pestle. Approximately 2.0 g each of sample was 
weighed and ashed in the furnace at 550oC for 90 minutes. 
The ash was dissolved in 5 mL of concentrated nitric acid 
and made up to 25 mL volume [2, 16]. Atomic Absorption 
Spectrophotometer (AAS), model Buck Scientific 210GVP 
was used to determine the presence of Zinc, Cadmium, 
Copper, Manganese, Lead and Iron. 

(b) Prawn and Crab Sampling and preparation 

The Prawn and Crab samples identified as 
Macrobrachium macrobachion and Callinectes amnicola 
respectively were purchased from the divers at the 
downstream of the Lagos island and Epe Lagoons and placed 
into an ice-cooled container, each prawn and crab samples 
was properly cleaned by rinsing with distilled water to 
remove debris, planktons and other external adherent. It was 
then drained under folds of filter, weighed, wrapped in 
aluminum foil and then frozen prior to analysis. The crab and 
prawn sample were defrosted for 2 hours, it was then 
weighed into a pre-weighed petri-dish, and then dried at 
80oC in Gallenkamp hot box oven. The dried samples weight 
were taken and recorded at intervals of 4 h until a constant 
weight was obtained. The dried samples of crab and prawn 

were put in a cleaned dried mortar separately and were 
grounded to fine particles and then sieve using a sieve of 
particle size 2 mm. 0.5 g each of samples were measured into 
clean dried beaker (100 mL), 5 mL of aqua regia (HCl and 
HNO3, 3:1) was then added to the sample for digestion. The 
samples were allowed to be evenly distributed in the acid by 
stirring with a glass rod and then the beaker was place on the 
heater. The digested sample was filtered into a standard 
volumetric flask of 50 mL capacity and the filtrate was made 
up to mark using distilled water. Atomic Absorption 
Spectrophotometer (AAS), model Buck Scientific 210GVP 
was used to determine the concentrations of PTM in the 
digested samples. 

3. Results and Discussions 
3.1. Results 

The results obtained from Catfish and Tilapia fish samples 
collected from Lagos Island and Epe lagoon for the 
concentration of cadmium (Cd), manganese (Mn), iron (Fe), 
lead (Pb), and zinc (Zn) are summarized in Tables 1A and 1B 
respectively, while, the results obtained for the crab and 
prawn are summarized in Tables 2A and 2B respectively 

Table 1A.  Concentration of potential toxic metals in Catfish and Tilapia Fish samples from Lagos Island Lagoon 

POTENTIAL TOXIC 
METALS 

PTM CONCENTRATIONS (µg/g) 

Tilapia Catfish 

Manganese 

 
Head 

1 2 3 1 2 3 

16.4 30.0 38.8 12.0 8.88 8.13 

Gill 73.4 40.4 25.8 5.13 4.36 3.63 

Trunk 5.13 10.8 3.25 4.00 3.87 2.50 

Copper 

Head 2.00 1.13 0.50 0.87 1.00 2.00 

Gill 6.13 2.00 0.5 2.63 3.62 3.00 

Trunk 1.13 0.50 1.50 1.63 0.51 1.38 

Zinc 

Head 56.4 53.1 39.9 85.4 31.9 50.6 

Gill 58.5 25.5 23.0 57.0 65.8 75.6 

Trunk 17.3 23.1 20.4 36.5 35.4 37.5 

Iron 

Head 22.4 23.5 24.6 58.8 42.8 49.0 

Gill 48.3 58.9 39.4 49.4 37.0 50.3 

Trunk 28.0 28.8 17.8 27.0 24.5 36. 9 

Cadmium 

Head ND ND ND ND ND ND 

Gill ND ND ND ND ND ND 

Trunk ND ND ND ND ND ND 

Lead 

Head ND ND ND ND ND ND 

Gill ND ND ND ND ND ND 

Trunk ND ND ND ND ND ND 
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Table 1B.  Concentration of potential toxic metal in Catfish and Tilapia Samples from Epe Lagoon 

POTENTIAL TOXIC METALS 
PTM CONCENTRATIONS (µg/g) 

Tilapia Catfish 

Manganese 

 
Head 

1 2 3 1 2 3 

25.1 16.0 10.3 5.63 10.0 4.63 

Gill 17.1 11.0 9.75 5.25 9.35 4.38 

Trunk 12.5 7.50 4.13 2.75 3.00 1.88 

Copper 

Head 1.38 0.63 1.00 5.88 3.25 7.00 

Gill 4.38 2.25 2.88 5.50 2.13 3.87 

Trunk 2.00 0.50 2.38 3.88 2.00 2.88 

Zinc 

Head 54.3 44.5 41.8 62.9 37.8 50.1 

Gill 40.5 31.1 38.3 82.3 56.5 44.9 

Trunk 42.9 31.9 26.3 37.4 20.6 26.1 

Iron 

Head 31.0 17.8 39.5 34.6 20.9 41.8 

Gill 62.4 45.3 31.1 59.4 43.3 37.0 

Trunk 33.0 24.0 22.6 18.3 28.3 15.7 

Cadmium 

Head ND ND ND ND ND ND 

Gill ND ND ND ND ND ND 

Trunk ND ND ND ND ND ND 

Lead 

Head ND ND ND ND ND ND 

Gill ND ND ND ND ND ND 

Trunk ND ND ND ND ND ND 

Table 2A.  Concentration of potential toxic metals in Crab from Epe and Lagos Island Lagoon 

 PTM concentration\s (µg/g) 

 Epe Lagoon Lagos Island Lagoon 

POTENTIAL TOXIC 
METALS 1 2 3 1 2 3 

Manganese 12.0 7.00 3.00 9.00 4.00 2.00 

Copper 9.00 13.0 5.00 13.0 9.00 9.00 

Zinc 8.00 5.00 11.0 11.0 15.0 8.00 

Iron 22.0 18.0 19.0 28.0 32.0 14.0 

Cadmium ND ND ND ND ND ND 

Lead ND ND ND ND ND ND 

Table 2B.  Concentrations of Potential Toxic Metals in Prawn from Epe and Lagos Island Lagoon 

 Potential toxic metal concentrations (µg/g) 

 Epe Lagoon Lagos Island Lagoon 

Potential Toxic Metals 1 2 3 1 2 3 

Manganese 2.00 1.00 2.00 3.00 2.00 4.00 

Copper 4.00 2.00 2.00 3.00 1.00 ND 

Zinc 11.0 5.00 8.00 8.00 5.00 6.00 

Iron 4.00 2.00 6.00 9.00 5.00 5.00 

Cadmium ND ND ND ND ND ND 

Lead ND ND ND ND ND ND 
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Table 3A.  Statistical analysis of potential toxic metal concentration in fish samples (tilapia and catfish) from Epe lagoon, and comparison of the mean 
concentrations with the standard limits 

  Potential toxic metal concentrations (μg/g) 

Species  Variables Manganese 
(Mn) 

Copper 
(Cu) Zinc (Zn) Iron 

(Fe) 
Cadmium 

(Cd) 
Lead 
(Pb) 

Tilapia 

Head Mean 17.1 1.02 49 29.4 ND ND 

 

S.D 6.1 0.29 10 9.0 ND ND 

C.V (%) 35.8 28.4 20.4 30.4 ND ND 

Range 14.9 0.75 25.1 21.8 ND ND 

Gill 

Mean 12.6 3.17 36.6 46 ND ND 

S.D 3.2 0.89 4.0 13 ND ND 

C.V (%) 25.5 28.1 10.9 27.6 ND ND 

Range 7.38 2.13 9.37 31.3 ND ND 

Trunk 

Mean 8.0 1.63 33.7 26.5 ND ND 

S.D 3.4 0.81 6.9 4.6 ND ND 

C.V (%) 42.5 49.7 20.5 17.3 ND ND 

Range 8.4 1.88 16.6 10.4 ND ND 

         

Catfish 

Head Mean 6.8 5.4 50.3 32.4 ND ND 

 

S.D 2.3 1.6 5.4 8.7 ND ND 

C.V (%) 34.5 29.2 12.0 26.8 ND ND 

Range 5.4 1.12 12.5 20.9 ND ND 

Gill 

Mean 6.3 3.8 61 46.5 ND ND 

S.D 2.2 1.4 16 9.4 ND ND 

C.V (%) 34.3 36.0 25.5 20.2 ND ND 

Range 5.0 3.37 37.4 22.4 ND ND 

Trunk 

Mean 2.54 2.9 28.2 20.7 ND ND 

S.D 0.48 0.8 7.2 5.4 ND ND 

C.V (%) 18.9 26.4 25.5 26.3 ND ND 

Range 1.12 1.88 17.3 12.6 ND ND 

Standard Limits 

WHO (μg/g) 1.00 3.00 100.00-75.00 100.00 1.00 2.00 

FEPA (μg/g) 1.00 1.00-3.00 75 100.00 2.00 2.00 

 

Results of the analysis of the metals in the organs of 
Tilapia zillii and Synodontis membrane indicated that the 
metals were differentially accumulated in different organs of 
the fishes which in agreement with earlier report [1-2, 31]. In 
the fish organs of Epe Tilapia zillii, the orders of manganese 
accumulation were head (17.1 ±6.1); gill (12.6±3.2); trunk 
(8.0±3.4). Zinc concentration is in the order of head (49 ±10); 
gill (36.6±4.0); trunk (33.7±6.9). In copper the order is gills 
(3.17±0.89); trunk (1.63±0.81); head (1.02±0.29). In Iron, 
the order is gill (46±13); head (29±9.0); and trunk (26.5±4.6). 
Chromium and Lead were not detected (ND) for all the 
organs under investigation which may be attributed to low 
vehicular emission [1-2]. In Synodontis membrane caught at 
Epe, the order of concentration of manganese in the organs 

of the organism is as follows: head (6.8±2.3); gill (6.3±2.2); 
and trunk (2.54±0.48). Zinc concentration is gill (61±16); 
head (50.3 ±5.4); and trunk (28.2±7.2). The order of copper 
concentration is head (5.4±1.6); gill (3.8±1.44); trunk 
(2.92±0.77). Iron is in order of gill (46.5±9.4); head 
(32.4±8.7); and trunk (20.7±5.4). Cadmium and Lead were 
not detected in all organs of the sample. In the 
Macrobrachium macrobachion (prawn) the concentration of 
metals is in the order of Zn >Fe >Cu >Mn >Pb; Cd with the 
value of 8.0±2.5, 4.0±1.6, 2.67±0.9, 1.67±0.47, ND; ND 
respectively. In the Callinectes amnicola specie the 
concentration of PTM is in the order Fe >Cu >Zn> Mn >Pb; 
Cd with the values 19.6±7.7, 9.0±3.3, 8.0±2.5, 7.3±3.7, ND; 
ND respectively.  
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Table 3B.  Statistical analysis of potential toxic metals concentrations in fish samples (tilapia and catfish) from Lagos Island lagoon, and comparison of the 
mean concentrations with the standard limits 

 Potential toxic metal concentrations (μg/g) 

Species  Variables Manganese 
(Mn) 

Copper 
(Cu) Zinc (Zn) Iron 

(Fe) 
Cadmium 

(Cd) 
Lead 
(Pb) 

Tilapia 

Head Mean 28.4 1.21 50 23.5 ND ND 

 

S.D 9.2 0.62 22 6.6 ND ND 

C.V (%) 32.4 51.2 0.40 13.1 ND ND 

Range 22.4 1.50 53.5 16.0 ND ND 

Gill 

Mean 47 2.9 36 48.8 ND ND 

S.D 20 2.4 16 7.6 ND ND 

C.V (%) 42.8 82.6 45.4 11.5 ND ND 

Range 47.5 5.63 35.5 18.6 ND ND 

Trunk 

Mean 6.4 1.04 20.3 24.9 ND ND 

S.D 3.2 0.49 2.4 5.4 ND ND 

C.V (%) 50.0 41.9 0.12 18.2 ND ND 

Range 7.50 1.13 5.88 12.4 ND ND 

         

Catfish 

Head Mean 9.7 1.29 60.0 50.2 ND ND 

 

S.D 1.7 0.51 7.1 0.9 ND ND 

C.V (%) 17.4 39.5 14.3 3.92 ND ND 

Range 3.87 1.13 16.5 2.26 ND ND 

Gill 

Mean 4.37 3.08 66.1 45.5 ND ND 

S.D 0.61 0.41 8.0 6.1 ND ND 

C.V (%) 14.0 13.3 16.3 13.3 ND ND 

Range 1.50 0.99 19.5 19.5 ND ND 

Trunk 

Mean 3.46 1.17 36.5 29.5 ND ND 

S.D 0.68 0.17 0.87 5.0 ND ND 

C.V (%) 19.7 16.4 2.4 20.3 ND ND 

Range 1.50 1.00 2.14 11.1 ND ND 

Standard Limits 

WHO (μg/g) 1.00 3.00 100.00-75.00 100.00 1.00 2.0 

FEPA (μg/g) 1.00 1.00-3.00 75 100.00 2.00 2.00 

Table 4A.  Statistical analysis of potential toxic metals concentrations in the Prawn and Crab samples from Lagos Island lagoon and comparisons of the 
mean concentrations with standard limits 

 Potential toxic metal concentrations (μg/g) 

Species Variables Manganese Copper Zinc Iron Cadmium Lead 

Crab 

Mean 5.0 10.3 11.3 24.7 ND ND 

S.D 2.9 1. 9 2.9 1.7 ND ND 

C.V (%) 58.8 18.3 25.3 8.64 ND ND 

Range 5.00 4.00 7.00 4.00 ND ND 

Prawn 

Mean 3.00 2.00 6.30 6.33 ND ND 

S.D 0.82 1.00 1.25 1.9 ND ND 

C.V (%) 27.3 50.0 19.8 29.9 ND ND 

 Range 2.00 2.00 3.00 4.00 ND ND 

Standard Limits 

WHO (μg/g) 1.00 3.00 100.00-75.00 100.00 1.00 2.00 

FEPA (μg/g) 1.00 1.00-3.00 75 100.00 2.00 2.00 
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Table 4B.  Statistical analysis of potential toxic metals concentrations in the Prawn and Crab samples from Epe lagoon and comparisons of the mean 
concentrations with standard limits 

 Potential toxic metals concentrations (μg/g) 

Species Variables Manganese 
(Mn) 

Copper 
(Cu) Zinc (Zn) Iron 

(Fe) 
Cadmium 

(Cd) Lead (Pb) 

Crab 

Mean 7.3 9.0 8.0 19.6 ND ND 

S.D 3.7 3.3 2.5 7.7 ND ND 

C.V (%) 50.20 36.3 30.6 31.3 ND ND 

Range 9.00 8.00 6.00 18.00 ND ND 

Prawn 

Mean 1.67 2.67 8.0 4.0 ND ND 

S.D 0.47 0.94 2.5 1.6 ND ND 

C.V (%) 28.1 35.2 30.63 40.8 ND ND 

Range 1.00 2.00 6.00 4.00 ND ND 

Standard Limits 

WHO (μg/g) 1.00 3.00 100.00-75.00 100.00 1.00 2.00 

FEPA (μg/g) 1.00 1.00-3.00 75 100.00 2.00 2.00 

 
On the other hand, the results of the analysis of the 

samples caught from Lagos Island Lagoon indicates that the 
concentration of PTM in different organs of Tilapia zillii 
were as follows, in manganese the order of concentration is 
gills (47±20), head (28.4±9.2), trunk (6.4±3.2). Zinc 
concentration in head (50±22), gills (36±17), and trunk 
(20.3±2.4). The order of copper concentration is gills 
(2.9±2.4), head (1.21±0.62), and trunk (1.04±0.49), in Iron, 
gills (48.8±7.6), head (23.5±6.6), and trunk (25.9±5.4). Lead 
and Cadmium were not detected (ND) in all the organs of the 
sample. However in Synodontis membrane the order of 
concentration of manganese in the organs of the organism is: 
head (9.7±1.7), gills (4.37±0.61), and trunk (3.46±0.68). 
Zinc concentration in head is (60.0 ±7.1), gills (66.1±6.1), 
trunk (36.5±0.9). The order of concentration of copper is 
gills (3.08±0.41), head (1.29±0.51), and trunk (1.17 ±0.17). 
Iron concentration is gill (48.8±8.0), trunk (24.9±5.0), and 
head (23.5±0.9). Lead and Cadmium were not detected (ND) 
in all the organs of the sample. In Macrobrachium 
macrobachion the concentration of metals is in the order of 
Fe >Cu >Mn >Cu>Pb; Cd with the value of 6.33±1.9, 
6.30±1.25, 3.0±0.8, 2.0±1.0, ND; ND respectively. In the 
Callinectes amnicola specie the concentration of PTM is in 
the order Fe > Zn > Cu>Mn >Pb: Cd with the values 
24.7±7.7, 11.3±2.9, 10.3±1.9, 5.0±2.9, ND: ND respectively.  

3.2. Discussions 

In the previous section it is shown that the overall 
concentration of metals from both fish species were slightly 
more (although not in all cases) in Lagos lagoon than from 
Epe lagoon, this may not be farfetched from the fact that the 
Lagos lagoon is situated in a more developed (urbanized) 
area with high industrial activities and the lagoon may be 
prone to more effluent discharge than the Epe lagoon. Apart 
from manganese level in both fish species it could be noticed 
that other PTM (Zn, Cu, Fe) indicated higher concentrations 
in the Catfish than Tilapia, this might be attributed to the 

difference in nature of skin but the concentration level were 
below allowed permissible level, though Pb and Cd were not 
detected in the samples from both locations while tilapia has 
scales on the body, the catfish is smooth and slimy this is in 
agreement with earlier report [1-3]. It was also discovered 
that in the two fish species, the metal concentrations in the 
gills were mostly higher than those in the head and trunk as 
shown in the table 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 which was in agreement 
with earlier report (1, 34)  

The concentration of Zinc was found to be the highest in 
the fish species obtained from both Lagos Island and Epe 
lagoon as shown in Table 3A and 3B respectively which is 
followed by Iron, Manganese and Copper i.e. 
Zn>Fe>Mn>Cu with absence of lead and cadmium in all the 
sample analyzed. The concentrations of Mn in both samples 
harvested from Epe and Lagos Island lagoon were above the 
standard values set by WHO and FEPA [35-36]. While Cu 
concentration was between the limit in both samples from 
the two locations. Zn and Fe concentrations were very much 
below the standard limits which agree with earlier report (1-2, 
34). The values of heavy metals obtained in the prawn from 
both locations are lower than the maximum permissible 
limits set by the World Health Organization (Fe = 100 µg/g; 
Cu = 30 µg/g; Zn = 10.75 µg/g; Pb = 2 µg/g) and except for 
Cu, the values were also below the FEPA limits (Cu = 1.3 
µg/g;Fe = 100 µg/g; Zn = 75 µg/g). Pb and Cd were not 
detected from both sampling locations. The implication of 
this finding is that the consumption of Macrobrachium 
macrobachion from both Epe Lagoon and Lagos lagoon is 
still safe but regular monitoring (annual) should be done to 
promptly detect sudden increases in these metals, especially 
for Pb, which causes mental retardation in children [30-32]  

Metal accumulation levels in crabs were high in all cases 
compare to prawn except in Pb and Cd which were not 
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detected in both lagoons which is in conformity with earlier 
report [1, 30, 33]. This observation may be due to the major 
functional differences in their body, The variation is also an 
indication of the degree to which particular species pick up 
particulate matter from surrounding water and in particular 
sediments while feeding. Crabs are bottom feeder and are 
generally expected to concentrate more metals than surface 
feeders like prawn which is in agreement with earlier report 
[9, 28]. The absence of lead and cadmium in the crab and 
prawn may be due to the activities around the location of the 
river’s [28]. Fig 1 to Fig 4 shows the graphical comparison 
between Heavy Metals concentrations in tilapia, catfish Crab 
and Prawn harvested from Lagos Island and Epe Lagoons. 
The concentrations of Mn were above the standard limits set 
by WHO and FEPA in both samples from both locations. Cu 
concentrations in the Prawn samples harvested from both 
locations were below the standard limits, while Cu 
concentrations in Crab harvested from both locations were 
above the standard limit. The concentrations of Zn and Fe 
were below the standard limit which is an indication that the 

aquatic organisms harvested from the two lagoons are safe 
for consumption. 

4. Conclusions 
The result revealed that the different aquatic live 

investigated accumulate Cu, Zn, Fe and Mn, with high metal 
accumulation recorded in crab but the levels of PTM in crabs 
and prawns were below the maximum permissible limit set 
by WHO in foods for Cu, Zn, Fe, Pb and Cd respectively. Mn 
concentrations were above the limits in both samples. The 
levels of concentrations of Zn and Fe in both Tilapia and 
Catfish samples were below the permissible limits set by 
WHO and FEPA while Cu concentration is between the 
limits for both Tilapia and Catfish samples hence are still 
safe for human consumption but regular monitoring of the 
lagoons is necessary (especially the Lagos lagoon) which 
receive effluents from nearby industries. 

 
Figure 1.  Comparison of potential toxic metal concentration in catfish harvested from Lagos island and Epe lagoons 

 

 
Figure 2.  Comparison of potential toxic metal concentration in tilapia from Lagos island and Epe lagoon 
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Figure 3.  Comparison of potential toxic metal concentration in crab from Lagos island and Epe lagoon 

 
Figure 4.  Comparison of potential toxic metal concentration in prawn from Lagos Island and Epe lagoon 
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