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ABSTRACT

The natural aquatic systems are extensively contaminated with heavy metals released from domestic,
industrial and other man-made activities and this may have devastating effects on the ecological bal-
ance of the recipient environment and a diversity of aquatic organisms. This study therefore, investi-
gated the presence of heavy metals in relation to environmental waste discharge in Agboyi creek and
other physico-chemical parameters in order to draw a good management plan for the water body.
Water samples were collected from December 2005 to June 2007, within a depth of 30cm, at 9 points
using sampling bottles (2L). Some parameters such as Temperature, Transparency, Total Dissolved
Solid (TDS), Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD), Iron (Fe), Zinc (Zn), Cad-
mium (Cd), and Lead (Pb) were determined in triplicates as described by APHA (1998). The result
revealed that temperature was fairly constant during the dry (28°C £0.01) and wet (29°C+0.02) sea-
sons, TDS range between 94.00 mgLt +£2.02 in dry season and 92.00+1.06 in wet season. Dissolved
oxygen was 5.20+0.21 and 5.40+0.32 for dry and wet season respectively. Transparency was higher
during the dry season (1.20m + 0.07) than the wet season (1.10+0.03). All water quality parameters
analyzed vary insignificantly (P>0.05). The concentration of Fe (2.35+0.04 and 3.90+0.09) and Cd
(0.06+0.01 and 0.09+0.02) were higher during the dry season than the wet season respectively. Zinc
is negatively correlated with lead (r = -0.6532) and Cadium (r = -0.1361). The physico-chemical status
of Agboyi creek can be attributed to unregulated human activities whose resultant effect on the agquatic
organisms may be devastating if not controlled.
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INTRODUCTION
Nigeria environment is depleted daily due
to ignorance and lack of good comprehen-
sive management plans. Over 200 industrial
establishments are located in the coastal
regions of Nigeria, Lagos alone habours
75% of the manufacturing industries which
generate effluents which are discharged into
the environment especially land and water.
These effluents are complex and varied and

include various classes of pollutants includ-
ing organic, inorganic and microbial contam-
inants/pollutants which are known to cause
various environmental problems (Oyewo et
al,. 1999). Apart from liquid effluents, indus-
trial wastes have also been shown to be
sources of heavy metal contaminants in
aquatic and terrestrial environments includ-
ing ground water. In urban runoffs, metals
such as copper, zinc, lead and cadmium have
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been reported with high level concentration.
These heavy metals may have gained access
to the runoffs through natural and anthro-
pogenic sources (Duzgoren-Aydin et al.,
2006; Florea and Busselberg, 2006). The
continuous increase in heavy metal contam-
ination of estuaries and coastal waters is a
cause for concern as these metals have the
ability to bio-accumulate in tissues of vari-
ous biotas and may also affect the distribu-
tion and density of benthic organisms
(Griggs et al., 1977). Since the physical and
chemical parts of aquatic environment are
very important factors affecting the biologi-
cal life in the aquatic system, adequate
knowledge of these in relations to aquatic
life is necessary (Olawusi-Peters, 2008).
This study will determine the presence of
heavy metals in relation to industrial waste
discharge in Agboyi creek and other physico
-chemical parameters in order to draw a
good management plan for the water body.

MATERIALS AND METHODS
Agboyi creek is on the latitude N6°33/and
longitude E3024/, it is one of the adjoining
creek to Lagos lagoon on the east. There-
fore, it receives influx from both Lagos la-
goon and River Ogun. In-addition, effluents
from the immediate community and a canal
that carries waste from slaughter houses,
industries and domestic waste are channeled
into the creek. Water samples were collect-
ed from December 2005 to June 2007,
within a depth of 30cm, at 9 points using
sampling bottles (2L). After collection, the
water samples were tightly covered, labeled,
and immediately kept in a vacuum thermo-
flask filled with crushed ice on board for
preservation. All collected water samples
were transported to the Chemistry depart-
ment, University of Agriculture, Abeokuta
and samples were kept in the refrigerator at
4 0C until needed. The period between sam-

pling and analysis were however kept be-
tween the recommended times by standard
methods APHA, (1998). Parameters tested
were; pH, Total Dissolved Solids (TDS mg/
), Biochemical Oxygen Demand (BOD mg/
), Zinc (Zn), Iron (Fe), Lead (Pb), Cadmium
(Cd). All the analysis was carried out in tripli-
cates as described by APHA (1998). Water
samples for the determination of dissolved
oxygen (DO mg/l) were collected into nar-
row-mouthed glass bottles and fixed imme-
diately on the field with Winkler’s reagent.
The samples collected were filled to the brim
to prevent atmospheric oxygen from the sur-
face of the water. Reagents to prevent loss of
dissolved oxygen in the water were added
immediately. Analysis was done immediately
at the laboratory using method described by
Boyd (1999). Physical parameters such as
transparency and temperature were deter-
mined in-situ; mercury-in-glass thermometer
(°C) was used to determine the temperature
while Secchi disc was used in determining
transparency as described by Boyd (1999).

RESULT
The concentration of heavy metals deter-
mined in the water samples from Agboyi
creek are shown in Table 1 and the monthly
values of the water parameters for the period
of study (Dec. 2005 — June 2007) are repre-
sented in figures 1-4. Lead (1.03+0.08 and
0.59+0.06), Iron (235 = 0.04 and
3.90%0.09), Zinc (0.52+0.01 and 0.40+0.01)
and Cadmium (0.06+0.01 and 0.09%0.02)
were detected in the samples during the dry
and wet season respectively with iron having
the highest concentration (as shown in Fig.
4). Zinc was negatively correlated with both
lead and iron. The high content of iron in
the water samples may be because of the
clayey material that forms the river bed
which has been exposed as a result of sand
mining activities that has occurred before the
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study. Also, the high concentration record-
ed may be attributed to human activities
such as the discharge of untreated sewage
and uses of metals and industrial materials
that contain metals. It has also been report-
ed that iron occurs at high concentration in
most Nigeria soils and this may find its way
into the water body through erosion
(Olowu et al., 2009). Olowu et. al., (2010),
observed that the concentration of Zinc in
water samples collected from Epe and
Badagry lagoon are 0.5mg/L and 0.40mg/L
respectively; an average values far less than
the United States Environmental Protection
Agency in Marine Water. Although, zinc is
not a human carcinogen but excessive in-
take through contaminated food chain
could lead to vomiting, dehydration, ab-
dominal pain, lethargy and dizziness
(ATSDR, 1994). This also agrees with Ad-
eniyi et al., (2007) that Agboyi creek near the
lagoon with high surrounding human popu-
lation density recorded high levels of heavy
metals in sediments and water sample.
Udousoro, (1997) also stated that the efflu-
ent from lkeja industrial estate enters into
Lagos lagoon near Agboyi creek, predomi-
nantly without any form of waste treatment,
a contributing factor to the presence of
heavy metals especially lead.

Fig 3 shows that the total dissolved solid
obtained during the study period were low
(31.75 mgL-1 = 0.62), an indication that sol-
ids in this environment were more of sus-
pended solids. The low total dissolved solid
(31.75 mgL-t £ 0.62), low dissolved oxygen
content (3.50 mgL-t £ 0.02) and low trans-
parency (0.78m = 0.01) recorded could be
an indication of the deteriorating water
quality and probably from the discharges of
industrial and domestic wastes into the
creek through influxes from the lagoon,
river and other anthropogenic inputs. This

agrees with the observation of Chukwu and
Nwankwo, (2003) in the study of land based
pollution on the hydrochemistry and macro-
benthic community of Porto Novo creek,
Lagos.

The biochemical oxygen demand obtained
was high (25.56mgL-1%0.14), this could be
attributed to high level of organic substances
from the effluent discharge into the lagoon;
where the creek receives its influxes. Ajibola
et al., (2005) in the pollution studies of some
water bodies in Lagos, Nigeria, observed that
the lagoon showed the highest biochemical
oxygen demand and chemical oxygen de-
mand values. These high values were at-
tributed to waste water from the canal, run-
offs and domestic sewage from various parts
of the city.

Temperature is an important ecological fac-
tor which influences distribution of organ-
isms in the aquatic environment. The slight
variation in the values of water temperature
(28.00 — 27.00°C ) may be linked with the
shallowness of the creek and regular tidal
motions, which ensured the complete mixing
of the water (see fig 3). This observation
agrees with Ajao (1990); Oyewo (1998) and
Ajani (2001) on the temperature of Lagos
Lagoon. Ajao (1996) further stated that in
the last decade, temperature at various sam-
pling points in the lagoon were high and
fluctuated only narrowly throughout the
year. The lower temperature (25.00°C) rec-
orded in August and October, 2006 (as
shown in Figure 2) influence the distribution
of fishes within the creek. According to
Olawusi-Peter (2010), 3480 fishes were col-
lected during the wet season while 2,400
fishes were recorded during the dry season.
This is an advantage because some species
cannot tolerate increased warmth during crit-
ical parts of their life cycle and their abun-
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dance can be expected to decline (Everettet. al., 1995).

Table 1. Physico-Chemical parameters of Agboyi creek (Dec.2005 — June 2007)

Parameters Dry Season Wet Season
Max Min Std () Max Min Std (%)

Temp oC 28.00 27.00 0.01 29.00 25.00 0.02
Transp. (m) 1.20 0.40 0.07 1.10 0.30 0.03
TDS 94.00 10.00 2.02 92.00 10.00 1.06
BOD 38.00 13.00 0.18 34.10 2.00 0.14
DO 5.20 1.75 0.21 5.40 1.40 0.32
Pb 1.03 0.10 0.08 0.59 0.02 0.06
Fe 2.35 0.10 0.04 3.90 0.07 0.09
Zn 0.52 0.01 0.01 0.40 0.09 0.01
Cd 0.06 0.01 0.01 0.09 0.01 0.02
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Fig. 1: Plot of Transparency values of Agboyi Creek (Dec. 2005 — June 2007)
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Fig. 2: Plot Temperature values of Agboyi Creek (Dec. 2005 — June 2007)
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Fig. 3: Plot of TDS, BOD and DO values of Agboyi Creek (Dec. 2005 — June 2007)
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