
Introduction

The advancement in technology and the growth in popula-

tion have led to high levels of industrialization and urbaniza-

tion which in turn have led to environmental pollution arising

from the indiscriminate discharge of industrial effluents. These

effluents may contain most common heavy metals, such as

Hg, Zn, Cu, Co, Sb, Cd, Pb and Cr (Ibok et al., 1989). It has

been pointed out that industrial manufacturers may endan-

ger public health by discharging toxic substances, including

heavy metals into water, which may cause taste and odour

problems, contaminating irrigated food crops, and killing

fishes and other natural life in rivers (Oni, 1987). Water pollu-

tion by heavy metals has become a health hazard in recent

years (Sastry and Tyaji, 1982), while human activities have

increased the quantity and distribution of heavy metals in the

atmosphere, on land, in rivers, lakes, and the seas (Warren, 1981).

The extent of this widespread, but generally diffused contami-

nation, has caused a great concern about its possible effects on

plants, animals and human beings. Heavy metals are common

components of natural waters, though some are essential for

living organisms, these may be toxic when present beyond tole-

rant limits (Lehninger et al., 1993; Volesky, 1990). Generally,

these metals remain for a long time in seafoods, and through

a series of reaction mechanisms accumulate in them. These

are subsequentely transported in large concentrations through

the food chain to animals or human beings when consumed.

Description of site. The beach-line fishponds in Lagos, Nigeria

are constructed in such a way that the Ojo river is allowed to

flow freely in and out of the ponds. The ponds have been in

existence for more than 10 years and the harvested fish are sold

to the nearby consumers. The river is open to the sea at the

south-east (Bar-beach) and also at the south-west (Ceme-

beach) through Badagry, Lagos. Human activities such as dum-

ping of refuse, sewage discharge, excavation of soil and the

discharge of  industrial waste into the river have increased over

the years. The data of this work will be helpful in determining

the level of pollutants entering into the ponds through this river.

Materials and Methods

Description of the ponds. The ponds are square-shaped, each

with a dimension of approximately 20 by 20 m by 1.3 m deep.

Sampling. Collection of fish. Fish samples of the same spe-

cies were collected from three ponds (P1, P2 and P3) by hand-

net. Later, each specimen was cut into three parts, head, trunk

and tail, with a plastic knife and then stored at 4 °C prior to

analysis.

Collection of water. The water samples were collected in plas-

tic containers, acidified with 0.01N HNO3 
for preservation
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(Holm et al., 1995) and stored in polyethylene bottles prior to

analysis.

Collection of the soil. Samples of bottom soil of the ponds

were collected by soil sampler (Adeniyi, 1996), air-dried and

kept in polyethylene bags prior to analysis.

Digestion. Water. The water samples were digested using the

method of Holm et al. (1995).

Soil. Five g of sieved, air dried soil sample was digested with

2 N HNO3 as described by Adeniyi (1996) and Abdul-Rida

(1996).

Fish. The defrozen fish samples were rinsed with deionized

water and each fish part was dried at 105 °C for 20 h and

blended. 2 g of the blended fish part was weighed and diges-

ted by following the method described by Ibok et al. (1989).

Instrumentation. Zinc, lead, copper, chromium and cadmium

were determined in the three samples (water, sediments and

fish parts) using Perkin Elmer and Oak Brown atomic absorp-

tion spectrophotometer. The instrument settings and opera-

tional conditions were done in accordance with the manufac-

turer’s specifications.

Statistical analysis. The results obtained were subjected to

ANOVA to compare the mean levels of the metals in the three

ponds and fish parts.

Results and Discussion

The results of this study are shown in Table 1, which indicate

the presence of heavy metals in all the fish parts (head, middle

region and tail). Presence of metals in fish has been described

as an indication of the level of metal pollution of the water

from which the fish was caught (Atta et al., 1997). Lead, iron

and copper was found to be highly concentrated in fish
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organs showing some likely evidence of bioaccumulation

(Adeyeye, 1994). Among all the metals determined, zinc was

found to be in the highest concentration with an average of

39.95 µg/g and 33.10 µg/ml in the soil and water, respectively

in all the three ponds, followed by copper with 7.05 µg/g and

8.50 µg/ml, and chromium 0.34 µg/g and 0.24 µg/ml in the

soil and water, respectively (Table 1). These results are in

agreement with the results of Ibok et al. (1989) in which zinc,

lead and copper were found to be more in the streams inves-

tigated. The high level of zinc and copper in the present study

could be due to the discharge of untreated industrial waste-

waters and human activities, including smelting of iron aro-

und the Ojo River, and subsequently in the receiving ponds.

The average values of these metals are far above the United

States Environmental Protection Agency (USEPA) recom-

mended maximum limit values in drinking water (Table 2).

Table 2. US Public health services drinking water standards*

Metals Cd Cr Cu Pb Zn

Recommended limit (ppm) 0.02 0.05 1.0 0.05 5.0

*USEPA (1976)

Table 1. Mean metal concentrations in fish (µg/g), soil (µg/g) and water (µg/ml) in the three ponds, P1, P2, P3

Cd Pb Zn Cu Cr

Samples P1 P2 P3 P1 P2 P3 P1  P2  P3   P1  P2 P3 P1            P2            P3

Head 0.202 0.205 0.203 0.300 0.290 0.295 19.23 19.05 19.20 3.00 3.09 3.15 0.210 0.215 0.208

± 0.01 ± 0.01 ± 0.01 ± 0.03 ± 0.02 ± 0.03 ± 0.09 ± 0.09 ± 0.10 ± 0.25 ± 0.25 ± 0.27 ± 0.01 ± 0.01 ± 0.01

Middle 0.261 0.260 0.261 0.320 0.321 0.321 18.20 18.20 18.18 4.60 4.62 4.62 0.190 0.191 0.191

± 0.01 ± 0.01 ± 0.01 ± 0.04 ± 0.05 ± 0.05 ± 0.21 ± 0.22 ± 0.21 ± 0.11 ± 0.12 ± 0.12 ± 0.01 ± 0.01 ± 0.01

Tail 0.177 0.178 0.176 0.273 0.275 0.276 17.19 17.20 17.21 2.73 2.75 2.74 0.160 0.160 0.162

± 0.01 ± 0.02 ± 0.01 ± 0.07 ± 0.06 ± 0.06 ± 0.21 ± 0.21 ± 0.22 ± 0.01 ± 0.02 ± 0.02 ± 0.01 ± 0.01 ± 0.01

Water 0.660 0.669 0.670 2.900 3.090 3.040 33.05 33.19 33.06 8.50 8.48 8.48 0.243 0.254 0.220

Soil 0.730 0.710 0.721 3.140 3.250 3.200 40.13 39.72 40.00 7.05 7.05 7.05 0.335 0.335 0.347

±: standard deviation

In the fish parts, zinc concentration ranged from 19.05-19.23

µg/g in the head, 18.18-18.20 µg/g in the middle region and

17.19-17.21 µg/g in the tail (Table 1). Concentrated copper

was found in the middle region with values ranging from

4.60-4.62 µg/g followed by the head with a range of 3.00-

3.15 µg/g. Lead was also found to be more in the middle

region with a range of 0.320-0.321 µg/g followed by cadmium

with concentration level of 0.260-0.261 µg/g, while the chro-

mium range of 0.208-0.215 µg/g was the highest in the head.

The high levels of these metals in the head are as a result of

the gills, which help in respiration and filtration of water. This






