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ABSTRACT 
Monitoring the concentration of heavy metals in water, bio-accumulated in aquatic organism alongside parasite 
infestation has been of great importance for scientific studies. To evaluate the level of contamination, the metal 
concentrations such as zinc, Iron, chromium, copper, lead and cadmium were analyzed in the liver and gills of Liza 
falcipnnis infected with a parasitic polychaetes (worms) collected from a period of six months (Feb. – July, 2013). These 
metal concentrations were measured from the digested fish and then aspirated into the flame of the Atomic Absorption 
Spectrophotometer (AAS) Perkin Elmer Analyst 200 using air-acetylene flame for the metal analysis against standard 
metal solutions. The observed mean concentration of Cr, Cd, Cu, Pb, Fe and Zn in the gills of the Liza falcipinnis 
0.005±0.01a, 0.00±0.00a, 0.01±0.01b, 0.00±0.00a, 0.05±0.01d and 0.02±0.01cmg kg-1 respectively, while in the liver, 
0.005±0.00a, 0.00±0.00a, 0.01±0.00b, 0.00±0.00a, 0.05±0.00c and 0.02±0.01b mg kg-1 respectively. The results generally 
showed a significant difference in the organs and water quality parameters (P<0.05), rather the metal concentrations in 
the fish organ (gill and liver) were still in the safety permissible levels for human consumption. The concentration of 
these metals in the water body is of considerable concern to both the aquatic organisms and human consumers, thus the 
cumulative effect through bioaccumulation calls for urgent attention on regular monitoring of the coastal ecosystem in 
order to control of anthropogenic activities. 
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INTRODUCTION 
Monitoring the concentration of heavy metals in water, sediment and aquatic fauna is important since 
knowledge of heavy metal levels in these matrices especially sediment gives vital information regarding 
their sources, distribution and degree of pollution [1;18]. 
The Continuous monitoring of aquatic animals is very important in polluted environment. 
Bioaccumulation of heavy metals in aquatic animals is of global importance. Metals generally enter the 
aquatic environment through atmospheric deposition, erosion of geological matrix or due to 
anthropogenic activities caused by industrial effluents, domestic sewage and mining wastes [20]. 
Chemical speciation is the distribution of individual chemical element among different species or groups 
which together comprise its total concentration in a given sample [17]. Trace metals may exists in 
different forms in the sediment and their concentration and forms of existence can play an important role 
in detecting sources, extent of pollution and distribution mechanisms in aquatic environment [12]. 
Information about the physico-chemical forms of elements is required for proper understanding of their 
mobility, pathway and bioavailability [8]. 
The metal contaminants released from the industries are soluble form and are settle down in the bottom 
of the aquatic environment then it was taken by the organisms. This process leads to bioaccumulation in 
aquatic organisms then it leads to metal related diseases in the long exposure because of their toxicity, in 
that way affect the aquatic organisms and other organisms through biomagnifications [9; 22; 13; 14; 16]. 
All metals are virtually toxic if the exposure level is sufficiently high to exceed the tolerance limit. 
Specifically, some metals like (Cd, Pb, Hg) have been reported to be extremely dangerous to human health 
even at low level of concentration [3;2;21].  
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Trace elements such as Zn and Cu are present within the aquatic environment at low level and are 
essential for some metabolism in living organisms at particular concentration, but when it is exceeds it 
will become toxic [6]. Others such as Pb, Cd and Cr are nonessential and toxic even at relatively low 
concentrations. Hence, their concentration in the environment is of major importance to since the 
accumulation of such metals in the water and aquatic organisms has both direct and indirect 
consequences on both aquatic and human life. 
The life history characteristics of polychaetes also make them good candidates to act as indicator species. 
The epibenthic filter feeders maximize their exposure to any harmful materials within the water column 
as they process relatively large amounts of water during feeding. Deposit feeding and interstitial species, 
which are in intimate contact with the sediments, are maximally exposed to any harmful materials both in 
the sediments and the pore water. The duration of the entire life cycle of many species of polychaetes is 
often on the order of days or weeks and reproductive rates may be very high, both of which allows a rapid 
population response to any changes in the environment such as the input of pollutants or organic 
material [7]. 
Aquatic organisms are exposed to a wide variety of environmental contaminants and frequently a set of 
biomarkers is employed to assess the possible biological impacts. Therefore, this study is employed to 
assess the bioaccumulation factor of the heavy metals in the tissues of Liza falcipinnis mullet as influenced 
by the water quality of Mequin area of the Lagos lagoon induced by anthropogenic activities. 
 
MATERIALS AND METHODS 
Description of sampling area: 
The sampling area (Mequin) is located within the Lagos lagoon which lies between, longtitude.30 
23’0.594”E and latitude 6027’57.686”N.It is generally between 0.5-2 m deep in most parts with a maximum 
of about 5 m in the main lagoon and 25 m in some dredged parts of the Lagos Harbour. The tidal range is 
only about 0.3-1.3 m. The morphology has been described in terms of coastal dynamics and drainage and 
largely affected by the long shore current actions. The lagoon is defined by a salinity gradient, linked with 
the rainfall pattern extending inland westwards and eastwards [15]. 
Three sampling points along the Mequin area of the Lagos lagoon axis were sampled. The Mequin station 
is impacted by different anthropogenic pollutants. 
Field sampling: Sampling for water quality parameters, fish (mullets) and benthic macro invertebrates 
study was carried out at Mequin area three study stations at monthly intervals for the period of six 
months between February - July, 2013. 
TEST ORGANISM 
The test organism is Liza falcipnnis which belongs to the family Mugilidae, occurs in small schools, mainly 
in freshwater, brackish waters and sometimes in estuaries. The grey mullets (Mugilidae) constitute nearly 
2.20±1.29% of the total fish production [10] Mugilcephalus and Liza falcippinis in the family Mugilidae, 
constitute important proportion of the catches by artisanal or subsistence fishermen and are of high 
economic importance in Nigeria. [3].  
DETERMINATION OF HEAVY METALS  
About 5g of tissue samples was weighed and placed into a clean porcelain crucible and heated over a hot 
plate to ignite as well as carefully burn the sample. 
After digestion of the tissue of fish, the resulting solution from the digestion was then aspirated into the 
flame of the Atomic Absorption Spectrophotometer (AAS) Perkin Elmer Analyst 200 using air-acetylene 
flame for the metal analysis against standard metal solutions. 
DETERMINATION OF BIOACCUMULATION FACTOR (BAF) 
Bioaccumulation factor (BAF) was calculated to determine the level of heavy metal accumulation in the 
tissue of the organism using the formula below, 
BAF = Conc. of metals of the tissue of mullets (mg/kg) 
            Concentration of metals in water (mg/kg) 
Where in BAF is the ratio of metals concentration in the fish tissue to its concentration in the sediment 
and seasonal comparison of variables for sediment and tissue (Gills and Liver) was carried out using 
Microsoft Excel package 2003 and SPSS 18. 
 
RESULTS AND DISCUSSION 
The coastal zone receives a large amount of metal pollution from anthropogenic activities which brought 
about the bioaccumulation of the pollutant [23]. Pollution by heavy metals is a serious problem due to 
their toxicity and ability to accumulate in the biota [11]. There is still a general concern about the impact 
of metals in the aquatic environment. 
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Bioaccumulation patterns of metals in the tissue of the fish can be utilized as effective indicators of 
environmental metal contamination. According to many researchers, some fish (mugilidae) by virtue of 
their mobile nature are not fair indicator of aquatic contamination, but their regular consumption by 
human beings makes it absolutely necessary to monitor their different organs, particularly the liver and 
gills. 
The ANOVA of the heavy metals in the water and organs (liver and gills) of the fish (Liza …) showed that 
there was a significant difference (P<0.05) which was an indication that the metal concentrations were 
significantly impactful and the aquatic ecosystem was polluted. 

Table 1 Heavy metal concentrations (mg/kg) and bioaccumulation factors is significantly varied 
among organs (one way ANOVA, P<0.05). 

Heavy metals GILL BAF LIVER BAF 
Cd mg/kg 0.00±0.00a 0 0.00±0.00a 0 
Cr mg/kg 0.005±0.01a 0 0.005±0.00a 0 
Pb mg/kg 0.00±0.00a 0 0.00±0.00a 0 
Zn mg/kg 0.02±0.01c 0.003 0.02±0.01b 0.003 
Fe mg/kg 0.05±.01d 0.08 0.05±0.00c 0.08 
Cu mg/kg 0.01±0.01b 0.22 0.01±0.00b 0.22 

 
The bioaccumulation of heavy metals in animal tissues occurs as a result of competing rates of chemical 
uptake and excretion. Accumulation of metals will therefore occur when the rate of uptake is higher than 
rate of excretion. Some trace elements are essential to all cells, and deficiencies of essential metals may 
also cause disease. For example, in diabetes, chromium, copper and zinc have important role in the insulin 
secretion process [5]. The essential metals Cu and Zn concentration was more in all the organs compare 
to other metals. The non-essential metals Cd, Pb and Cr were very low in all tissues. Cd uptake by the 
brachyuran crabs is affected by environmental factors such as temperature and calcium concentration, 
which influences both water hardness and salinity. [19] also reported low level of Pb and Cr in 
Mugilcephalus from Ennore estuary. This results was in an agreement with the findings of [19] where the 
Pb was low.  

 
Fig. 1. Levels of the physico-chemical parameters (mg/L) in water at Mequin site of the Lagos lagoon. 

 
Fig. 2. Levels of the physico-chemical parameters (mg/L) in water at Mequin site of the Lagos lagoon. 
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Table 2. Mean values of the physico-chemical parameter at the Mequin station sampled for a 
period of six months (Feb. – July, 2013). 

Physico-chemical parameter SAMPLING POINTS 

A B C 
Dissolved Oxygen 4.1 ± 0.02 5.67 ± 0.01 5.00 ± 0.7 

Temperature 25.5 ± 0.23 26.2 ± 0.05 27.02 ± 0.35 
pH 7.3 ± 0.21 6.51 ± 1.23 6.21 ± 0.34 
COND 11.1 ± 0.01 6.37 ± 0.05 7.51 ± 0.67 

TDS 2155 ± 3.14 3200 ± 32.0 2210 ± 21.1 
SALINITY 16.01 ± 0.5 10.05 ± 2.1 12.07 ± 3.2 

TURBIDITY 41.03 ± 3.2 38.21 ± 1.1 37.26 ± 1.03 
 

 
Fig. 3. Levels of heavy metals concentration (mg/kg) in gill,liver and worm of Liza falcipinnis. 

 
RECOMMENDATION 
The indiscriminate dumping of waste and other anthropogenic activities has been of tremendous concern. 
Therefore, it is advantageous to suggest that environmental monitoring using parasite infestation in fish 
host and the estimation of bioaccumulation factor of metal concentrates should be a vital tool towards 
evaluating pollution status of an aquatic ecosystem hence aids the consumption of uninfected aquatic 
organism (fish), limiting bioaccumulation and biomagnifications. 
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