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Abstract 

The heavy metals content in three fish species from River nun Amassoma axis was investigated. This was done in order 
to gauge the concentration of heavy metals in fish tissues and to estimate the safety of consuming these fish species on 
human health. Three species (pelagic and benthic fishes) were collected from local fishermen at the landing jetty and 
analyzed for heavy metals in the soft tissues using standard procedures. The heavy metals investigated are Cadmium 
(Cd), Nickel (Ni), Lead (Pb) and Chromium (Cr). Result indicates that Cd>Ni>Pb>Cr in the fish samples analyzed while 
Chrysichthys auratus showed the greatest abundant characteristics of Cr, Pb, Ni, Cd. There was no significant difference 
(P>0.05) in concentrations of Cr and Ni for all fish species. However, the results showed that there is a significant 
difference (P<0.05) in Pb concentration between Chrysichthys auratus, Chrysichthys aluuensis and Petrocephalus bane 
bane. Cd concentration in the fish species reveal that there is a significant difference (P<0.05) between Chrysichthys 
auratus and Petrocephalus bane bane but no significant difference (P>0.05) between Chrysichthys auratus and 
Chrysichthys aluuensis and between Chrysichthys aluuensis and Petrocephalus bane bane Heavy metal in the fish species 
showed that Chrysichthys auratus>Chrysichthys aluuensis>Petrocephalus bane bane. All metal characteristics were lower 
than the suggested WHO permissible limit. Benthic fish species have a greater heavy metal concentration than the 
pelagic fishes. Based on the observation from this study, the continuous and sustained consumption of Chrysichthys 
auratus and indeed benthic fish species possess a higher risk to health, while Cd poisoning in fish is most culpable of 
pollution in River Nun at Amassoma. axis.  
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1. Introduction

The efforts of artisanal fishers contribute greatly to meeting fish demands in Nigeria. Little catches here and there add 
to the National pool of capture fisheries. The remaining gap of our fish needs must be met by importation and culture 
fisheries. In the River nun at Amassoma axis, the practice of fishing and landing fish catch at the Jetties is a daily ritual. 
In an attempt to meet our requirement for protein needs, buyers scramble for the few available catch. A catch that 
decreases daily despite increasing efforts due to pollution. Fish serves as an important source of providing the much-
required dietary protein for sustenance of human health. However, the presence of heavy metals in fish can invalidate 
their beneficial effects. Therefore, the consumption of fish from the river nun must be viewed and scrutinized to 
determine its health implications. Fish containing heavy metals from polluted environments have devastating 
consequences on human health. Aquatic ecosystems are contaminated with heavy metals entering it and are stored in 
fish and other aquatic organisms through the processes of bioaccumulation and biological magnification via the food 
chain and accumulates to reach a substantially high level [1]. 
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As fish constitutes the major protein source of people living in Amassoma, there is a grave need to evaluate some 
commercial fish species harvested from the river nun and consumed in the area for their heavy metal characteristics. 
This will reveal the safety of consuming such fishes, reveal the environmental health status of the river and serve 
purposes for environmental monitoring and law enforcement.  

2. Material and methods 

2.1. Description of Study Area 

The study area is the River Nun, along the Amassoma community in Southern-Ijaw Local Government Area of Bayelsa 
State, Nigeria. The river serves as a major source of water supply to the inhabitants for transportation, fishing, artisanal 
dredging and dumping of waste. 

2.2. Study Organism  

The three fish species; Petrocephalus bane bane (Pelagic fish), Chrysichthys aluuensis and Chrysichthys auratus (Benthic 
fishes) were selected for the study. They were purchased early in the morning from local fishers arriving the shore 
(Jetty) after overnight fishing. 

2.3. Sample Collection and Transport 

60 fish samples (20 each from three species) were collected from fishers at the shores of River-Nun, Amassoma water 
front (Jetty). They were brought in plastic buckets to the Chemical Science Laboratory of the Niger Delta University, 
Amassoma, Bayelsa State.  

2.4. Sample Preparation 

Fish samples were brought to the laboratory in pristine conditions. They were washed under a running tap, drained, 
dried and the muscular tissues from dorsal, abdominal and tail regions of each fish were taken out and homogenized. 
Four grams of the homogenized muscles (without skin) were taken from each specimen and placed in 300 ml kjeldahl 
digestion tubes. A digestion mixture containing 6.0 ml of high purity nitric acid (Merck), 2 ml of hydrochloric acid (10 
M) and 4 ml of hydrogen peroxide (35%) were then added to each tube. 

The samples were then heated to 130°C by kjeldahl heating digester until clear solutions were obtained. The digested 
portions were filtered through Whitman filter paper (No. 42) and diluted to a final volume of 50 ml using deionized 
water. The analytical technique used to determine heavy metal levels in all samples was thermos-element Solar S4 
Atomic Absorption Spectroscopy (International Equipment Trading Ltd, USA). 

At each step of the digestion processes, acid blanks (laboratory blank) were prepared in order to ensure that the samples 
and chemicals used were not contaminated. They were analyzed using the atomic absorption spectrophotometry before 
the samples and their values were subtracted to ensure that the equipment read only the exact values for each heavy 
metal. Each set of digestion has its own acid blank and was corrected by using its blank. 

2.5. Atomic Absorption Spectroscopy 

This technique makes use of absorption spectrometry to assess the concentration of trace heavy metal in the sample. 
The digested fish samples were then subjected to atomic absorption spectroscopy analysis for the various trace metals. 
The analysis was done with acetylene/ air gas combination at various lamp current and wavelengths. 

2.6. Statistical Analysis (Data Analysis) 

Means and standard deviation were calculated for all metal parameters for the experimental fish samples. Analysis of 
variance (ANOVA) was used at the 95% probability level to compare means for the heavy metal characteristics of the 
different fish species from River-Nun, Amassoma, Bayelsa State. Turkey HSD post Hoc test was performed to separate 
means and determine the degree of differences or interrelated of the means. Correlation analysis was employed to 
measure the degree of variability and relatedness of the heavy metal characteristics. SPSS® (version 20.0) software was 
employed to aid in the data analysis procedure.  
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Plate 1 Picture of Chrysichthys aluuensis and Chrysichthys auratus from River-nun 

 

Plate 2 Picture of Petrocephalus bane bane 

3. Results and discussion 

The result of the study is displayed in Table 1 and Figures 1 – 5. 

The characteristic of the fish species used in this study indicate that Petrocephalus bane bane is a pelagic herbivore or 
omnivore whereas Chrysichthys auratus and Chrysichthys aluuensis are benthic carnivores. Heavy metal presentation in 
all the fish species reveal that Cd>Ni>Pb>Cr. 

There is no significant difference (P>0.05) in Cr concentration between the three fish species. However, Cr 
concentration in the three fish species indicate that Chrysichthys auratus> Chrysichthys aluuensis> Petrocephalus bane 
bane. There is a significant difference (P<0.05) between Chrysichthys auratus, Chrysichthys aluuensis and Petrocephalus 
bane bane in Pb concentration. Levels of Pb reveal that Chrysichthys auratus> Chrysichthys aluuensis> Petrocephalus 
bane bane. (Table 1) 

There is also no significant difference (P>0.05) in Ni concentration between the three fish species.  
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However, Cr concentration in the three fish species indicate that Chrysichthys auratus> Chrysichthys aluuensis> 
Petrocephalus bane bane. Cd concentration in the fish species reveal that there is a significant difference (P<0.05) 
between Chrysichthys auratus and Petrocephalus bane bane but no significant difference (P>0.05) between Chrysichthys 
auratus and Chrysichthys aluuensis and between Chrysichthys aluuensis and Petrocephalus bane bane (Table 1). 

The results of this study are in disagreement with the findings of Abdallah [2] and Nweeze et al. [3] in which pelagic fish 
(omnivorous/herbivore) recorded higher metals concentrations than the benthic fish (carnivore). 

Table 1 Heavy metal concentrations in different fish species  

S/N Fish Species Cr Pb Ni Cd 

1 Petrocephalus bane bane 0.017a±.015 0.0056a±.0045 0.03a±.026 0.123a±.077 

2 Chrysichthys aluuensis 0.036a±.037 0.043b±.0153 0.26a±.163 0.43ab±.098 

3 Chrysichthys auratus 0.036a±.021 0.086b±.0153 0.37a±.320 0.526b±.241 

Mean ± Standard deviation. Means with the same letter superscript along the same column are not significantly different 

 

 

Figure 1 Heavy metal concentrations in different fish species 

 

 

Figure 2 Chromium concentrations in different fish species 
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Figure 3 Lead concentrations in different fish species 

 

 

Figure 4 Nickel concentrations in different fish species 

 

 

Figure 5 Cadmium concentrations in different fish species 
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Table 2 The maximum permissible level of Heavy metals for fish muscle tissue 

Metal Turkish food codex(mg/kg) WHO (WHO [4]) 

 (mg/kg)  

European Commission  

 (EC [5]) (mg/kg) 

FAO FAO [6]) 

(mg/kg) 

As - - - - 

Cd 0.05 1.00 0.05 - 

Co - - - - 

Cr - 50 - - 

Cu - 30 - 30 

Fe - 100 - - 

Mn - 1 - - 

Ni - 0.5-1 - - 

Pb 0.33 2.0 0.3 - 

Zn - 100 - 30 

Adapted from Vasol and Sunbul, [7] 

In this investigation, fishes representing two different feeding habitats were studied and previous studies have 
demonstrated the link between high metal concentration and habitat of fish [8]. 

Although the findings of many scholars suggest that the accumulation of heavy metals in the flesh of fish is higher in 
pelagic fish than in benthic ones, the findings of this study suggest the contrary. This may be due to the fact that benthic 
fish, living right above the surface of the sea floor, can accumulate heavy metals from sediments, released into the water 
column due to environmental changes and consequently absorbed by fish as free metal ions or through fish ingestion 
[9]. 

Besides that, fishes living on the sea bottom absorb metals directly from sediments of their habitat.  

The sea floor soil typically accumulates contaminants which have low water solubility. Therefore, benthic fish are more 
often affected by diseases related to poor water quality [10]. Furthermore, as carnivorous animals high up in the trophic 
levels, the prospects of bioaccumulation and biomagnification endows it with higher heavy metal levels [10].  

Cd exhibited the highest rate in the different species of fishes and this was more prominent in Chrysichthys auratus. This 
may be due to the fact that Cd is not easy to be excreted once it is accumulated in the liver and body tissues [12], 

The results show that the concentrations of heavy metals in the fish samples were below the permissible limit of WHO. 
These low concentrations may be due to the high flow of water and movement of heavy metals at the time of collection 
of the fish samples. This result is similar to the observation of Yi et al [13] who suggested that low concentration of 
heavy metals in fish may be due to high flow disturbance and downstream movement of pollutants in water. 

4. Conclusion 

The study investigated heavy concentrations in soft tissues of three pelagic and benthic fish species landed by fisher 
men from the river nun, at Amassoma, Bayelsa state, Nigeria. The findings reveal various metal concentrations and 
degree of accumulation among the different species. Among the fish species heavy metal accumulation in soft tissues 
followed the following trend; Chrysichthys auratus>Chrysichthys aluuensis> Petrocephalus bane bane. Cd is the metal 
with the highest metal accumulation, while the lowest metal accumulated in the tissues was Cr for Chrysichthys auratus 
and Chrysichthys aluuensis whereas Pb was the metal of lowest concentration for Petrocephalus bane bane. Statistically 
significant differences (P<0.05) were found between the amount of Cd determined in Petrocephalus bane bane and 
Chrysichthys auratus but no significant difference (P>0.05) between Petrocephalus bane bane and Chrysichthys aluuensis 
and between Chrysichthys auratus and Chrysichthys aluuensis. The order of the mean maximum metal concentrations in 
the muscle tissues of the fish are listed as follows; Cd> Ni > Pb > Cr for Chrysichthys auratus and Chrysichthys aluuensis 
and Cd > Ni > Cr > Pb for Petrocephalus bane bane. 
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Benthic fish species accumulated more heavy metals than pelagic fishes. This was attributed to their feeding pattern as 
carnivores and their proximity and interphase with bottom sediments which may contain heavy metals and other 
contaminants. There was a preponderance of Cd concentration relative to other heavy metals. The presence of Cd could 
be as a result of indiscriminate municipal waste dumping into the river as there are no industrial plants or factories 
which could be indicted. 

All heavy metals in fish tissues were below the international permissible limits, However, continuous and sustained 
consumption of fish from river nun can lead to grave health consequences due to biomagnification and bioaccumulation. 
Therefore, it can be concluded that Chrysichthys auratus from River nun Amassoma axis possess the highest risk to 
human health and safety if consumed continually as food.  
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