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Abstract
Human activities had been the major cause of pollution in water globally. The concentrations of heavy
metals being a major pollutant could be assessed using aquatic vertebrate. Thus this study was carried out
to evaluate the concentrations of some heavy metal (Zn, Mn, Fe, Cu, Cd, Cr, Ni, and Pb) both in gills and
muscle of Synodontis schall and Synodontis membranaceus in River Zamare. Analyses were carried out
using Atomic Absorption Spectrophotometer (AAS). The results showed that, gills of the two fish species
had highest concentration of heavy metals than the muscles. Nickel observed in these studies was
considerably higher than the recommended limit for heavy metals with the gills of Synodontis schall
having the highest concentration of 1.90±0.39mg/L. Lead was not detected in both gills and muscles of
the two fish species, Chromium was also not detected in the gills of the two fish species. There was no
significance difference (P>0.05) in the concentration of heavy metal in both muscles and gills. This study
shows that, there is a need for proper monitoring of the river.
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1. Introduction
Pollution of rivers by heavy metal has become an issue of great concern over the last few
decades. Not only does it pose a threat public water supplies, but also to aquatic fauna and
flora a fisheries resources often consume by human. Heavy metal is defined as sub-set of
element that exhibit metallic properties with high density and high toxicity. They include
lanthanide, actinide, transition metals and metalloid. They occur naturally as they are
component of lithosphere and can also be released into environment through vulcanization,
soil erosion, withering of rock and dissolution of water soluble salt [1]. The bioaccumulation of
heavy metal in tissue of aquatic organism have been reported to be an indirect measure of the
abundance and availability of metals in the aquatic environment [2].
Dumping waste into rivers contribute to the large problem of the river pollution, which can
seriously damage the aquatic environment and cause health hazard to people [3]. Runoff is
another sources of chemical deposition into water courses, particularly, various hydrocarbon
and metals4. Insecticide apply to water in order to control mosquitoes larvae, some fisherman
and poachers uses poison to harvest fish illegally thus causing harm to the water body.
Pesticides and their empty container are carelessly dumped into rivers by farmer. Often the
river also get contaminated from abattoir waste. Increase in the amount of heavy metals
usually cause disruption in the ecological balance of a river.
High concentration of heavy metals in water could be toxic to the aquatic organism as a result
this could decline the fish population in the water body [5]. Their accumulation in aquatic food
web is also a potential threat to public health. Heavy metals are of high priority pollutants
because of their relatively high toxic effects and accumulation in the environment. The
pollution of aquatic environment by heavy metals and successive uptake in the aquatic food
chain poses hazard to human population. Aquatic environment has been reported to be grossly
affected by increase in human activities [6]. Fish is considered as one of the most significant
indicators of heavy metal pollution in aquatic environment7. Fish can take in and absorbed
element and heavy metals from their surrounding water. When fish is exposed to heavy metal
either in their food or water, they tend to takes these metals up which may accumulate in
different tissue in significant amount thus leading to toxicological effect on the organism [8].
Some fish species that are consumed have been widely investigated for hazardous heavy metal
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That could affect human health when consumed.
Synodontis schall and Synodontis membranaceus are among
the most captured fish in River Zamare, thus the need to
investigate their gills and muscles for possible heavy metal
contamination.
2. Materials and Method
2.1 Study area
This study was conducted on Zamare River in Yauri local
government area of Kebbi state, Nigeria. Zamare River is one
of the major rivers in Kebbi state. The river is connected to
some villages like Gumbi, Yauri and kainji dam. Zamare
River serve as a sources of drinking water for both inhabitant
of the community and their domestics animal. Several
activities such as fishing, washing of household material,
trucks, cars and bathing are carried out near the river.
2.2 Collection of fish samples
The two different species of fish namely Synodontis schall
and Synodontis membranaceus were bought from fishermen,
fishing along the river. Samples were collected in ice chest
filled with ice cubes and were immediately transported to the
laboratory where the gills and muscles section were removed
and dried in an oven.
2.3 Sample preparation
Fish samples were weighed and decapitated, the gills and
muscle were separated. The muscle was cut into smaller
pieces using knife and then dried in an oven for 48hours at
600C. The dried gills and muscle were ground and milled with
a mortar and pestle into powdered. The ground gills and
muscle were put in a dry polythene bag and stored until when
needed.
2.4 Digestion of the Fish Samples
Four gram (4g) of the ground muscle and gills were digested
with 10 ml of nitric acid (HNO3) and 4ml of Perchloric acid,
the mixture was heated on the hot plate for 30minites at 850C.
After completing the digestion process, the residue was
allowed to cool and was filtered into 50 ml volumetric flask.
Distilled water was added to it to fill up to the mark. The
filtrate was transferred into pre - cleaned sample bottle and
stored under room temperature, for further atomic absorption
spectrophotometer (AAS), analysis [9].
3. Results and Discussion
At the end of this study, it was observed that the gills of the
two fish accumulated higher concentration of heavy metals
than the muscle, this could be because the gills of the fish
function as excretory organs for some heavy metals and it is
in direct contact with the water body. Similar observable was
reported by Guerrin et al. [10]. And Saeed and Sakar [11].
The concentration of nickel observed in the gills and muscles
of the two fish in this study were observed to be higher than
WHO [12] maximum permissible limit (0.5-0.6ppm).

The concentration of nickel observed in the gills of
Synodontis schall (Table 1) was higher than the concentration
of nickel observed in the gill of Synodontis membranaceus
(1.90±0.39 and 1.39±0.95ppm) but Synodontis membranaceus
(Table 2) had higher concentration of nickel in the muscle
than the muscle of Synodontis schall (1.44±0.32 and
1.27±0.53ppm). The high concentration of nickel observed in
this study could be due to the presence of nickel in the
detergent used in washing cloth and automobile in the river.
Lead was not detected in the gills and muscle of the two fish
sample while chromium was detected only in the muscle of
the two fish samples. Higher concentration of manganese was
observed in gills and muscle of Synodontis schall (0.83±0.49
and 0.39±0.25ppm), while the lower concentration was in
gills and muscle of Synodontis membranaceus (0.47±0.14 and
0.36±0.18ppm). The presence of manganese in both species
could be as a result of black smith and mechanic work close
to the river.
As seen in Table 1 Synodontis schall had high concentration
of iron in the gills (1.17±0.43ppm) than the gills of
Synodontis membrane, however high concentration of iron
was also observed in the muscle of Synodontis membranaceus
(0.74±0.39 and 0.65±0.46ppm respectively). Earlier study
reported by obaroh et al. [6]. On river Jega, they reported high
concentration of iron from three sampling stations. This
higher concentration could also be attributed to the fact that
iron are naturally abundant in soil in Nigeria since the sources
of iron depositories are the aquatic system [13]. The
concentration of copper in the gills and muscle of Synodontis
membranaceus (0.50+0.12 and 0.68+0.42ppm) were higher
than the gills and muscle of Synodontis schall (0.28±0.09 and
0.27±0.03 ppm). The concentration of copper observed in the
gills and the flesh of two fish species were below WHO
permissible limit of 1-3ppm [10].
High concentration of cadmium was observed in the gills and
the muscle of Synodontis membranaceus (0.07±0.05and
0.18±0.15 ppm), high concentration of zinc was also observed
in the muscle of Synodontis membranaceus (0.28±0.07 ppm)
than the muscle of Synodontis schall (0.15±0.02 ppm),
Synodontis membranaceus had high concentration of zinc in
the gills then Synodontis schall (0.15±0.02 ppm). Similar
observation was made by Lawson [14]. The variations observed
in both gills and muscle of the two species of fish could be as
a result of varied activity or metabolism process and the
ability of each species to detoxify the heavy metals in their
system. Toxic metals are not biodegradable instead they
bioaccumulation in tissue of living organism. A report made
by Bubb and Laster [15] opined that heavy metal pollution in
aquatic environment and its subsequent uptake in the food
chain cause adverse health effect to human. Hence it could
result in morphological abnormalities, neurophysiological
disturbance and genetics alteration of cells. They have also
been reported to affect enzymatic and hormonal activities as
well as growth rate.

Table 1: Heavy Metals Concentration (Ppm) in Gills and Flesh of Synodontis schall
Sample
Fe
Cu
Pb
Ni
Gills
1.17±0.43b 0.28±0.09a
N.D
1.90±0.39c
Muscle
0.65±0.46a 0.27±0.03a
N.D
1.27±0.53a
WHO (2003)
1-3
1-3
0.1-0.2
0.5-0.6
Mean Standard Deviation of Triplicate Result; N.D- Not detected
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Cr
N.D
0.13±0.09a
0.05-0.15

Cd
0.06±0.03a
0.12±0.08a
2.00-5.00

Mn
0.83±0.49a
0.39±0.25a
0.5-0.6

Zn
0.60±0.42a
0.15±0.0 a
0.10-0.75
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Table 2: Heavy Metals Concentration (Ppm) in Gills and Flesh of Synodontis membranaceus
Sample
Fe
Cu
Pb
Ni
Gills 0.29±0.06 a
0.87±0.68a 0.50±0.12a
N.D
1.39±0.95a
Muscle a
0.74±0.39a 0.68±0.4a
N.D
1.44±0.32a
WHO (2003) 0.75
1-3
1-3
0.1-0.2
0.5-0.6
Mean Standard Deviation of Triplicate Result; N.D- Not detected

4. Conclusion
Some heavy metal are essential element, metal like zinc,
chromium, copper, manganese and iron they are needed in
trace as they play important role in the process of life.
However at high concentration these metals are toxic to
human and animal life by affecting the respiration, feeding
and other physiological functions. Reduction of
anthropogenic activities in riverine area to the average
standard has become a necessity; furthermore, with efficient
monitoring it is hope that human activity along the river bank
will be reduced to the best minimal.
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