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1 Introduction

The concentration of heavy metals in fish is influenced by
several factors, in particular, the biological differences (e.g.
species, size, age, gender, sexual maturity, diet) and the
environmental ones (e.g. water chemistry, salinity, temper-
ature, and levels of contamination) (Carvalho et al. 2005).
Numerous studies have shown that heavy metal accumula-
tion in fish is strongly influenced by environmental con-
centrations, that is, their levels in the water and sediments.
However, metal accumulation has been found to vary
markedly between species in the same area, as a result of
differences in feeding habits (Calta and Canpolat 2006).
Heavy metals have a particular significance in ecotoxicol-
ogy, since they are highly persistent and they all have the
potential to be toxic to living organisms. Studies on heavy
metals in rivers, fish and sediments (Ozturk et al. 2008),
have been a major environmental focus especially during the
last decade. Sediments are important sinks for various

pollutants like pesticides and heavy metals and also play a
significant role in the remobilization of contaminants in
aquatic systems under favourable conditions and in inter-
actions between water and sediment. As a consequence,
fishes are often used as indicators of heavy metals contam-
ination in the aquatic ecosystem because they occupy high
trophic levels and are important food source (Agah et al.
2009).

This study was carried out to assess the levels of five
heavy metals (zinc, lead, copper, iron and manganese) in the
muscles of nine fin fish species and one shell fish, T. zilli, H.
fiscalis, P. humile, C. hippo, C. acaudatus, Letjanus sp., C.
nigrodigitatus, Sphyraena sp., S. maderensis and P. validus
caught from Lagos Lagoon and landed at Makoko landing
site, Lagos State, Nigeria. This study aimed at determining
whether to the concentration of heavy metals in the tissues of
the fish were within the permissible limits for human
consumption.

2 Materials and Methods

The analysed fish muscles were collected in triplicates from
different parts of the fish body. The fish samples were oven
dried at 105 °C for about 12 h. The sediment samples were
air dried. Dried fish samples were homogenized using a
ceramic mortar and pestle. The fish and sediment samples
were digested using the wet digestion procedure (Asegbe-
loyin et al. 2010). Muscle tissues were digested using the
Kjeldahl digestion procedure (2003). The Atomic absorption
spectrometer (AAS) (Analyst 200, Perkin Elmer) was then
used to determine the concentrations of Lead, Manganese,
Copper, Iron and Zinc in the fish samples. Laboratory blanks
were prepared in order to ensure that the used samples and
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chemicals were not contaminated. They were analysed by
atomic absorption spectrophotometry before sampling and
their values were subtracted to ensure that the equipment
read only the exact values of heavy metals. Each set of
digestion has its own acid blank and was corrected by using
its blank. The data were subjected to Analysis of Variance
(ANOVA) using IBM SPSS version 20 after the logarithmic
transformation was performed on the data to improve
normality. The mean differences were separated at P < 0.05
levels of significance.

3 Results and Discussion

The Concentrations of Zn, Pb, Cu, Fe and Mn in the muscles
of nine finfish species and one shellfish species analysed from
Lagos Lagoon are shown in Table 1. The concentration of
zinc was the highest though it was within or less than the
WHO acceptable limits for this metal in the muscles of fish.
None of the sampled fish species had a consistently high or
low level for all the five metals analysed. The overall average
concentrations of Zn, Pb, Cu, Fe, and Mn in the muscles of
the nine finfish species gave a ranking of: Zn > Fe > Pb >
Cu > Mn. The metal levels in the muscles of each organism
gave a similar ranking. Metal concentrations of lead, iron and
manganese exceeded the maximum permissible levels for
human consumption by (FAO/WHO 2017).

P. validus had a significantly higher (P < 0.05) mean
concentration of Zn (14.45 ± 0.08) than the other species.
These levels of Zn concentration were much higher than the
tolerable weekly intake (PTWI) of 7 mg/kg body weight
equivalent to 490 mg/week for a 70 kg adult (FAO/WHO
2017). The concentrations of Pb were not significantly

(P > 0.05) different from each other in five of the organisms
as shown in Table 1. The mean concentration of Pb was in
the following order Letjanus sp. > Sphyraena sp. >
P. validus > S. maderensis > C. acaudatus > P. humile >
T. zilli > C. hippo > C. nigrodigitatus > H. fiscalis. The
provisional tolerable weekly intake (PTWI) for lead is
0.3 mg/kg body weight (FAO/WHO 2017). Lead has no
biological role and is toxic to humans and other living
organisms at very low concentrations. Other studies carried
out on in Calabar River, Nigeria on Sphyraena sp. also
revealed lead concentrations above acceptable limits.

Cu concentration was not significantly (P > 0.05) differ-
ent among three of the organisms. The mean concentration
of Fe was above the acceptable limit similar to Epe Lagoon
(Taiwo et al. 2016). The maximum limit recommended by
IAEA-407 (2003) is 146 mg/kg indicating that the concen-
trations of iron in the muscle of the fish species were far
above the acceptable limits. The high level of Fe in the
muscle of the fishes analysed are similar to the previous
findings by Taiwo et al. (2016) who assessed heavy metals
concentration in muscles and bones of organisms from Epe
lagoon where the concentration of Fe was over the maxi-
mum recommended level by WHO.

Mean concentration of Mn was in the following
order: Sphyraena sp. > Letjanus sp. > C. acaudatus > S.
maderensis > C. nigrodigitatus > P. humile > P. validus
= H. fiscalis > T. zilli > C. hippo. There were significant
(P < 0.05) differences in manganese concentrations among
fish species. The results of this study differ from those
obtained by Taiwo et al. (2016) about the concentration of
Mn from Epe Lagoon. Heavy metals in excess of the body
needs of fish or human may constitute a major pollution
source and pose serious health risks.

Table 1 Heavy metal concentration of fish species sampled from Lagos Lagoon at Makoko fish landing site

Fish species Zinc Lead Copper Iron Manganese

Tilapia zillii 9.31 ± 0.08d 4.82 ± 0.02c 3.07 ± 0.03 cd 7.10 ± 0.02c 1.02 ± 0.00f

Hydrocynus fiscalis 9.50 ± 0.03d 4.41 ± 0.01d 3.20 ± 0.01bc 7.14 ± 0.01c 1.13 ± 0.01e

Parapristipoma humile 9.77 ± 0.06c 5.15 ± 0.04b 2.80 ± 0.09e 6.87 ± 0.05d 1.36 ± 0.02b

Caranx hippo 10.21 ± 0.05b 4.75 ± 0.12c 3.33 ± 0.11b 8.22 ± 0.05a 1.18 ± 0.01d

Cynoglossus acaudatus 12.05 ± 0.07a 5.96 ± 0.03a 4.08 ± 0.06a 7.58 ± 0.02b 1.71 ± 0.01a

Letjanus sp. 12.79 ± 0.07c 6.56 ± 0.08a 4.04 ± 0.05b 8.05 ± 0.07a 1.80 ± 0.02b

Chrysichthys nigrodigitatus 14.03 ± 0.07b 4.60 ± 0.01b 3.43 ± 0.01c 8.10 ± 0.05a 1.41 ± 0.01d

Sphyraena sp. 11.08 ± 0.07d 6.52 ± 0.03a 4.33 ± 0.02a 7.69 ± 0.12b 1.93 ± 0.03a

Sardinella maderensis 14.11 ± 0.08b 6.39 ± 0.01a 4.22 ± 0.06a 7.99 ± 0.06a 1.69 ± 0.01c

Portunus validus 14.45 ± 0.08a 6.40 ± 0.01a 3.98 ± 0.04b 7.28 ± 0.02c 1.13 ± 0.03c

*Means with different superscript along the same column are significantly different (P < 0.05)
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4 Conclusion
Heavy metals are toxic to both humans and fish, there-
fore, these compounds should be monitored regularly in
the Lagoons. Zn, Fe, Cu, Pb and Mn are essential in
human diet (Watts 1990), (National Research Council
(US) 1993), their consumption should not exceed the
limits set by FEPA, WHO and FAO. The high concen-
tration of these metals in the fish species studied could
render the fish dangerous for consumption. However, all
the fishes had high lead content in excess of the provi-
sional weekly table intake PWTI. Fish with high lead
content should be avoided as much as possible. The level
of pollution in Nigeria’s water bodies is quite high due to
industrialisation and inadequate monitoring of dumping
into the water bodies.
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