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ABSTRACT: Assessment of the physicochemical characteristics and some heavy metals of 
Ossiomo River, Ologbo- a tributary of Benin River, Southern Nigeria was carried out from April 
2012 to December 2012. Three stations were studied from upstream to downstream with a 
distance of about 2 kilometres between each station. A total of twenty-two (22) physicochemical 
parameters and some heavy metals were studied. Air temperature ranged from the mean  27.01 to 
29.57˚C, water temperature 25.87 to 27.56˚C, depth 1.32 to 1.705m, flow velocity 0.08 to 
0.13m/s, transparency 1.01 to 1.30m, pH 5.76 to 6.01, electrical conductivity 62.03 to 
70.11µS/cm, turbidity 3.97 to 4.39 NTU, total suspended solid 5.01 to 5.80mg/l, total solid 38.82 
to 42.11mg/l, total dissolve solid 29.60 to 33.84mg/l, DO 7.12 to 7.54mg/l, BOD5 1.51 to 
2.60mg/l, alkalinity 48.63 to 53.28mg/l, the cations (sodium 1.35 to 1.43mg/l, potassium 0.25 to 
0.26mg/l, calcium 0.92 to 1.00mg/l, magnesium 0.44 to 0.52mg/l), chloride 26.44 to 36.39mg/l, 
and the nutrient components (phosphorus 0.25 to 0.33mg/l, nitrate 0.16 to 0.20 mg/l, sulphate  0.88 
to 0.94mg/l). Heavy metals level were generally low ranging from 0.05 to 2.61mg/l (cadmium 
0.05 to 0.51mg/l, lead 0.06 to 0.09mg/l, zinc  0.11 to 0.12mg/l, copper 0.39 to 0.41mg/l, iron 2.00 
to 2.61mg/l. Mean across stations were compared using Analysis of Variance and only three 
characteristics namely, air temperature, water temperature and flow velocity were significant. In 
station 1 (upstream), air temperature and water temperature were significantly higher than other 
2 stations (downstream) while the flow velocity was significantly faster in station 3 than both 
upstream and midstream stations. A marked seasonal significant faster flow velocity was recorded 
in the wet than in the dry season. Furthermore, a significant (P < 0.05) pattern of seasonal variation 
was observed in seven (7) characteristics, total solids, calcium, magnesium, chloride, phosphate, 
nitrate and sulphate. Anthropogenic activities had negatively impacted on station 2 of the river, 
although the recorded values were still within acceptable limits. © JASEM 
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Introduction 

It is well known that clean water is absolutely essential 
for several purposes for healthy living (Mandalam et 

al., 2009).The functioning of an aquatic ecosystem 
and its stability to support life forms depend, to a great 
extent, on the physicochemical characteristics of its 
water. The key feature of an ecosystem is the 
interaction among the biotic and abiotic components.  
 
Water is one of the most important components of life 
and life without it is impossible. However due to 
increasing anthropogenic activities and some natural 
processes, the quality of water is decreasing 
continuously and is posing a great threat to all forms 
of life including humans. Polluted water is the major 
cause for the spread of many epidemics and some 
serious diseases like cholera, tuberculosis, typhoid, 
diarrhea etc. Although several attempts have been 
made by a number of researchers (Caraco et al., 2003; 
Donohue et al., 2006) to study various aspects of water 

quality and the factors responsible for its degradation 
in order to formulate a significant control strategy all 
over the globe yet the problem is on the rise. The need 
of the hour is to take immediate steps to treat the water 
and minimize its negative impacts. The fast changing 
lifestyle of Ologbo community (Niger delta) for the 
last few decades including; the increasing rate of 
construction (brigde), development of small scale 
industrial units (including Presco Nig. Ltd) , 
increasing rate of transportation, human population, 
immense use of fertilizers and pesticides and use of 
some other harmful substance have brought a drastic 
change in the quality of water in almost all water 
bodies of valley including Ossiomo River which has 
posed a great threat to life. 
 
Unfortunately, man in his ambivalent relationship with 
water has treated it with more contempt than respect. 
The socio-economic implications of water 
mismanagement are costly and avoidable 
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(Orimoogunje, 2010); as unsustainable use could lead 
to degradation of water quality (Ajayi and Osibanjo 
1981; Kings 1998). Besides the high demand for 
water, the rapid depreciation of water worldwide is 
exacerbated by the increasing human population, 
urbanization and industrial activities (Ajaiye and 
Adeleye 1977; Dike et al. 2004; Igbinosa and Okoh 
2009). Heavy metal contamination in river is one of 
the major quality issues in developing countries 
(Silambarasan et al., 2012). Rivers are a dominant 
pathway for metals transport (Mohiuddin et al., 2010). 
Water pollution heightens the threshold of heavy 
metals and this usually poses serious threat to human 
health, natural and semi-natural ecosystems (Gopal 
and Sharma 1990; Fan, 1996; Battagglia et al. 2005). 
Non-essential heavy metal such as lead (Pb) and 
cadmium (Cd) are emitted and globally distributed 
mainly through industry, road traffic and fossil fuels 
consumption; and their effects on animals’ health have 
been clearly established. For example, lead poisoning 
and high lead exposure in humans and animals have 
been a concern for more than a century (Wayland et 

al., 1999). Cadmium has been described as one of the 
most dangerous trace elements in food and the 
environment, not only for its high toxicity but for its 
high persistence in the environment (Battagglia et al., 

2005). Although, other heavy metals, including zinc 
(Zn), iron (Fe) are essentially required for supporting 
biological processes, their environmental 
concentration beyond the acceptable limit constitutes 
serious toxicological problems (Perez-Lopez et al., 
2006). It has been ascertained that human-related 
inputs are generally more significant than natural 
sources in their biogeochemical cycles. The aim of this 
paper is to present the data obtained as a consequence 
of the assessment of physicochemical characteristics 
and some heavy metals of a section of the Ossiomo 
River, Ologbo which is a tributary of Benin River, 
Southern Nigeria.  

 

MATERIALS AND METHODS 
Study Area: The study was carried out on a stretch of 
Ossiomo River (Latitudes 6030' – 6032'0''N; Longitude 
5039'- 5040'30''E) (Figure 1), which is a tributary of 
Benin River, Southern Nigeria. Ossiomo River 
stretches over a 250km distance within Edo state and 
Delta state, southern Nigeria. It is supplied by rivers 
Ikpoba, Okhuaihe and Akhaianwan. Ossiomo River 
drains into the Benin River at Koko, Delta state. The 
Benin River empties itself into the Atlantic Ocean 
(Tawari-Fufeyin et al., 2008). 
The geology of the study area like the rest of the Niger 
Delta basin has been reviewed by Allen (1965), Short 
and Strauble (1967) and Asseez (1967). The 

lithostratigraphic unit is the Benin formation and a 
Miocene Age has been suggested for the lower part of 
the formation. The sedimentary deposit is Tertiary 
Scarp of Benin. The Benin formation extends to a 
depth of about 762.5m and is located on top of the 
Agbado formation, which is composed of sandstone 
and coarse sand. 
 
This study area falls within the well-known rainforest 
belt of Nigeria, with a wet season (March to October) 
and a dry season period (November to March) the 
following year. The Ologbo community, an adjacent 
settlement to Ossiomo River is essentially rural and it 
is situated in Ethiope West, Delta, Nigeria, its 
geographical coordinate are 6˚3'0" North and 5˚40'0" 
East (Tawari-Fufeyin et al., 2008).  The Ossiomo 
River thus provides a source of water for domestic use 
especially for many rural settlers and communities. 
The river is fairly wide and flanked by secondary 
vegetation of rubber trees, Hevea brasilensis, palm 
trees, Elaeis guinensis, Bamboo trees Bambusa sp. and 
Shrubs. On the river are floating vegetation such as 
Salvinia sp., Lemna sp. and Eichorrnia crassipes 
(Tawari-Fufeyin et al., 2008).  No major industry, 
except few logging merchants and few extractive 
industries is sited in this area. Farming is the major 
occupation of the inhabitants, while fishing is 
secondary (Tawari-Fufeyin et al., 2008).  
 
Three sampling stations were chosen: Station 1 
(Upstream), Station 2 (Midstream) and Station 3 
(Downstream). The upstream station (Station 1) is 
about 2 km away from station 2 at Ologbo community. 
Apart from boating and fishing activities, the marginal 
vegetation here is mainly grasses and macrophytes like 
water hyacinth (E. crassipes). Station 2 is the wharf 
side at Ologbo community; the river has marginal 
vegetation encroaching into the river waterways 
consisting of shrubs and grasses. This station has 
highest level of human activities/disturbance, these 
include; bathing, swimming, and washing of clothes 
and household utensils.  Station 3 (downstream) is also 
about 2 km downstream from station 2. The human 
activities here include fishing, dredging, occasional oil 
spillage and lumbering. 
 
Sampling:  Samples were collected at monthly interval 
for 9 months from April 2012 to December 2012. 
Samplings were done between 0800hrs and 1200hrs 
on each day. Three sampling stations which were at 
least 2 kilometres from each other were established 
based on their characteristic features. Water samples 
meant for physicochemical laboratory tests were 
collected at each station. A total of 27 samples were 
collected and analysed during the study period.  
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During these sampling procedures, in-situ 

measurement  were also made for some of the 
physicochemical characteristics such as ambient air 
and surface water temperature, current conductivity, 
pH, using Probe while depth and transparency was 
measured by 20 cm diameter Secchi disc. pH and 
conductivity were similarly measured using HACH 
digital meter.  Dissolved Oxygen and Biochemical 
Oxygen Demand were estimated using Winkler’s 
method (Boyd, 1979). The BOD was carried out after 
5 days incubation at 200C. However other 
physicochemical tests conductivity and solids (Total, 
suspended and dissolved solids) total alkalinity, 
sodium, potassium, calcium, magnesium, chloride, 
phosphorus, nitrate and sulphate were determined in 
the laboratory titrimetically following the methods in 
APHA (1998).  Other heavy metals: lead, cadmium, 
zinc, copper and chromium were determined by 
preparing standard solutions of known metal 
concentrations in water. Appropriate lamp of the metal 
was mounted and the spectrophotometer set at the 
normal wavelengths and readings recorded (APHA, 
1998).  
 
Data analysis: The results of the physicochemical 
characteristics were analyzed statistically and inter 
station comparisons were carried out to test for 
significant differences using the computer software 
Microsoft Excel (2010) package, SPSS 16.0 for 
performing analysis of variance (ANOVA) (Zar, 1984; 
Ogbeibu, 2005). Significance between wet and dry 

season in the three stations combined were analyzed 
using Mann-Whitney Unpaired t- Test. 
 

RESULTS AND DISCUSSION 
The results of the physicochemical characteristics and 
some heavy metals of water from Ossiomo River at the 
different sampling stations are summarized in Tables 
1 and 2. The mean air temperature ranged between 
29.570C (station 1) and 27.010C (at station 2) while the 
mean water temperature ranged between 27.560C 
(station 1) and 25.870C (station 2). This is an 
indication that both air and water temperatures in the 
area are homogeneous. The air temperature was 
relatively high (25 - 320C) across the various months, 
while water temperature was relatively lower and 
cooler (24.8-29.50C) than the air temperature in each 
station of every sampled month. A high significant 
difference (P < 0.01) was observed between the air and 
water temperature values at the study stations when 
subjected to One-way Analysis of  Variance 
(ANOVA) such that only the station 1 which is the 
upstream (control station) has a distinct higher air 
temperature value compared to other two stations ( the 
mid and downstream which are not statistically 
different). The water temperature closely followed the 
trend of air temperature throughout the period of 
study. The dry season water temperature was higher 
than those recorded during the wet season, and this is 
typical of most tropical water, (Awachie, 1981). Also, 
a further comparison between wet and dry season of 

 

Fig 1. Map of Ologbo and the location of sampling sites along Ossiomo River 
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both water and air temperature shows no significant 
difference, P > 0.05.
 
Table 1: Physicochemical characteristics (range, mean, ± SD) of the study stations in Ossiomo River April 
 2012 –Dec. 2012 
 
 
 

Table 2: Heavy Metal concentrations (range, mean, ± SD) of the study stations in Ossiomo River April 2012- Dec 2012 

 

Parameter   Station 1 

 

Station 2 

 

Station 3 

 

FMEnv. 

Permissible 

Limits 

WHO, 2004 

Standard 

Value Mean ±SD  Min  Max Mean ±SD Min Max Mean ±SD Min Max 

Air Temperature (˚C) 29.57a±1.63 26.60 32.30 27.01b±1.48 25.0 29.50 28.32b±1.44 26.50 30.40 N/A  
Water Temperature (˚C) 27.56a ±1.48 25.30 29.50 25.87b±0.85 24.8 27.40 26.46b±0.84 25.0 27.80 350C  
Depth(m) 1.75±0.85 0.63 2.70 1.47±0.19 1.10 1.70 1.32±0.25 1 1.75   

Flow velocity (m/s) 0.09 b±0.05 0.04 0.18 0.08 b±0.04 0.01 0.15 0.13a±0.30 0.1 0.19   
Transparency (m) 1.26±0.60 0.50 2.30 1.30±0.22 1.00 1.70 1.01±0.14 0.70 1.20   
pH 6.01±0.43 5.42 6.8 5.76±0.29 5.40 6.13 5.86±0.39 5.19 6.38 6.5-8.5 6.5-8.5 
EC(uS/cm) 70.11±22.85 40 99 62.03±21.64 28 90 64.1±24.15 30 94 N/A 1000 
Turbidity (NTU) 4.37±0.82 3.5 5.7 3.97±0.74 3.1 5.2 4.19±0.82 3.3 5.4 5.0NTU  
TSS (mg/l) 5.8±1.14 4.5 7.5 5.52±0.91 4.1 7 5.01±1.62 2.3 7 <10  
TS (mg/l) 42.11±10.00 24.1 56.6 38.82±15.30 22.7 76.3 40.73±19.39 22.5 87.3   
TDS (mg/l) 33.84±11.39 17.6 49.1 29.6±9.07 18.6 45.7 30.57±9.75 18.1 47.2 500 1000 

DO(mg/l) 7.48±2.06 5.6 12.1 7.12±1.20 5.8 8.9 7.54±1.66 5.4 10 5.0  
BOD5 (mg/l) 1.51±0.76 0.14 1.80 2.6±1.35 1.5 4.2 2.43±1.83 1.82 3.81   
Alkalinity (mg/l) 53.28±11.66 30.5 62 48.63±19.54 24.4 91.5 50.53±21.64 24.4 91.5   
Na(mg/l) 1.37±1.67 0.33 4.99 1.35±1.87 0.32 5.75 1.43±1.87 0.32 4.89 200.00 200 
K(mg/l) 0.26±0.37 0.03 1.23 0.25±0.36 0.05 1.2 0.25±0.35 0.03 1.17   
Ca(mg/l) 1.00±0.50 0.01 1.55 0.92±0.46 0.04 1.43 0.97±0.51 0.06 1.89  200 
Mg (mg/l) 0.52±0.32 0.05 0.94 0.44±0.27 0.05 0.8 0.48±0.28 0.06 0.85  200 
Cl (mg/l) 36.39±24.55 9.3 88.8 31.12±20.78 7.75 74.4 26.44±24.46 5.2 88.8 200 250 
P (mg/l) 0.33±0.21 0.1 0.76 0.25±0.11 0.12 0.39 0.31±0.28 0.07 0.94   
NO3

 - (mg/l) 0.19±0.22 0.04 0.69 0.16±0.23 0.02 0.71 0.20±0.22 0.02 0.63 10.0 10 
SO4

 - (mg/l) 0.94±0.77 0.12 2.56 0.88±0.66 0.2 2.48 0.91±0.85 0.22 2.97 500.0 250 

Parameter 

 

 Station 1 Station 2 Station 3 FMEnv. 

Permissible 

Limits  Mean±SD Min Max Mean±SD Min Max Mean±SD Min Max 

Cadmium (mg/l) 0.05±0.I6 0.00 0.80 0.51±0.52 0.00 2.01 0.08±0.08 0.00 0.30  
Lead (mg/l) 0.09±0.02 0.01 0.20 0.06±0.08 0.02 0.09 0.07±0.01 0.03 0.13 0.01-1.0 
Zinc (mg/l) 0.12±0.004  0.11 0.14 0.11±0.003  0.09 0.12 0.12±0.008 0.09 0.15 5 – 15 
Copper (mg/l) 0.41±0.03 0.27 0.50 0.39±0.03 0.26 0.50 0.40±0.02 0.26 0.49 0.05-1.5 

Iron (mg/l) 2.09±0.36 1.00 3.95 2.61±0.39 1.23 4.23 2.00±0.36 1.03 3.82 20 
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Similar superscript across the row shows that there is no significant difference between the mean of the stations 

 
Station 1 recorded the highest depth (2.7m) throughout 
the period of study in August while the least depth, 
0.63m was also in station 1 April 2012. The variations 
in depth are usually associated with the rainfall pattern 
of the drainage basin. This indicates that the river gets 
deeper in the rainy season than the late dry season. 
Lower depths recorded during the rainy season 
especially in stations 2 and 3 could be attributed to 
heavy siltation associated with increase in rainfall 
exacerbated by the increased floodwater entering the 
river. The mean flow velocity ranged between 0.13m/s 
in station 3 and 0.08 m/s in station 2. The least flow 
velocity recorded was in station 2 (April) and the 
highest flow velocity recorded was in Station 3 (May). 
There is a significant difference among the flow 
velocity of the three stations sampled, P < 0.05, only 
that station 1 and 2 are not significantly different, but 
station 3 has significantly faster flow velocity. This 
probably, is as a result of marginal vegetation 
encroaching into the river waterways and the presence 
of a bridge between station 1 and 2. Furthermore, it 
may be due to influence of river floor, depth and wind 
current, because the station 3 is the shallowest among 
the three stations. Hence, the speed is expected to be 
faster coupled with other climatic factor like wind, as 
the river flows downward here. Temporally, there was 
a distinct seasonal pattern in the variation of flow 
velocity. Flow velocity has a significant faster water 
current in the wet season (0.12m/s) than in the dry 
season (0.08m/s), P < 0.05. 
 
The mean transparency ranged between 1.30m and 
1.01m. The least transparency recorded, 0.50m was 
in station 1 (April) and the highest transparency 
recorded throughout the sampling period, 2.30m was 
also in Station 1 (September).The transparency 
values recorded indicated that station 2 was a clear 
zone with high transparency values. This supported 
the result recorded for turbidity; that stations 1 and 3 
are more turbid than station 2, where the sandy floor 
of the river could be seen clearly from the water 
surface. A mean value of 1.28m in the dry season 
against 1.14m of rainy season indicates that total 
solids of the water will reduce drastically as rainfall 
reduces. The pH values revealed that the water is 
slightly acidic in nature with a range of 5.76 to 6.01. 
The pH was highest in stations 1 (6.80, November) 
and the lowest value at station 3 (5.19, April). The 
mean pH concentration does not exceed the 
freshwater local and international standard limits (of 
6.5-8.5). The pH range in this study indicates that the 
water was generally acidic with occasionally slight 
alkaline condition a characteristic of tropical  
 

water; with pH ranging from 4 to neutrality 
(Welcomme, 1979). The range recorded in this study 
is close to 5.54 - 7.31 recorded by Awana (2002) for 
the same river an indication that the water is 
becoming more acidic due to increased human 
activity such as occasional oil spill, dredging, local 
brewing, and lumbering activities which was 
prominently observed during the period of study.  
 
Electrical conductivity mean values ranged between 
62.03µS/cm and 70.11µS/cm. A sudden decrease in 
conductivity was observed in all the stations from the 
month of August, this was maintained relatively till 
December. Conductivity is primarily determined in 
water by the presence and levels of concentration of 
sodium and magnesium ions and to some extent 
calcium ions. These ions help buffer the effect of 
bicarbonate and carbonate ions, thus maintaining the 
pH (Raymont, 1983). Values of conductivity 
recorded are an indication of negligible impact of 
human activities in the area. There is no significant 
difference (P > 0.05) across the stations and seasonal 
variation of electrical conductivity. The values are far 
below WHO maximum limit of 1000µS/cm. The 
turbidity value was highest in station 1 (5.7 NTU) and 
the lowest value (3.1 NTU) in station 2. A sudden 
decrease in turbidity was observed in all the stations 
from the month of September, this was maintained 
relatively till December except in Station 3 that has 
abrupt turbidity increase in October. In this study, 
turbidity didn’t show clear seasonal and spatial 
patterns. Irregularly higher turbidity values were 
observed during the rainy season period due to 
increased suspended solids loads laden run-offs. An 
occurrence of high turbidity which exceeds the 5.00 
NTU Standard limit of FMEnv during peak rainy 
season (August) was recorded, an indication that the 
water may not be safe for drinking during rainy 
season; this might be caused due to  runoff from the 
adjourning  environment and the surrounding 
settlements. 
 
The total solid was highest in station 3 (87.3 mg/l, 
July) and the lowest value (22.7 mg/l, April) was in 
station 2. Total solid mean values ranged between 
38.82 mg/l and 42.11 mg/l. The trend observed in the 
stations 2 and 3 are similar with a slight variation in 
station 1. There was a clear seasonal variation in total 
solid; values increased from dry season to rainy 
season.  The mean values of total suspended solid 
ranged from 5.51 mg/l to 5.8 mg/l.  The Total 
Suspended Solid was highest in station 1 (7.5 mg/l, 
July) and the lowest value (2.3 mg/l, December) was 
in station 3. The trend observed in the stations1 and 2 
are similar with a slight variation in station 3. The 
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mean values of Total dissolve solid ranged from 29.6 
mg/l to 33.84 mg/l.  The total dissolve solid was 
highest in station 1 (49.1 mg/l, July) and the lowest 
value (17.6 mg/l, April) was also in station 1. 
However, the trend observed in stations 1 and 2 are 
similar with a slight variation in station 3. The 
suspended solids (total) recorded in this study have 
been recorded elsewhere in Nigeria, (Egborge, 1994). 
There was no significant marked seasonal difference 
(P > 0.05) in the values observed. Higher values were 
however recorded in the rainy season than in the dry 
season- a phenomenon common in most Nigerian 
inland waters. This could probably be due to the fact 
that during the rainy season, more run-offs and 
allochthonous materials are washed into the water 
bodies. The suspended solids may settle out on the 
river bed thus impede living organisms’ growth and 
silting up the water body. Though, there was no 
marked significant difference (P > 0.05) across the 
stations, a significant seasonal difference (P < 0.05) 
was observed, where higher values were recorded in 
the rainy season (44.03 mg/l) than in the dry season 
(33.61mg/l). This supported that turbidity which is 
more pronounced during the rainy season is a 
resultant of significant total solid in the water at the 
same period. 
 
Dissolve oxygen mean values ranges from 7.12 mg/l 
to 7.54 mg/l.  The dissolve oxygen was highest in 
station 1 (12.1 mg/l, June) and the lowest in station 3 
(5.4 mg/l, September). Low dissolved oxygen was 
recorded in September at Station 3, could be 
attributed to the extent of flora composition, organic 
pollution and population density of fauna. 
Concentration below 5mg/l may adversely affect the 
functioning and survival of biological communities 
and below 2mg/l may lead to the death of most fishes 
(Chapman, 1996). There is no significant difference 
(p > 0.05) in the dissolved oxygen among the stations 
and no marked difference across the season but the 
dissolved oxygen was higher in the wet than the dry 
season. Hence, this accounts for a larger abundance 
of the zooplankton in the sampled stations during the 
wet than in the dry months. On a general variation, 
this reveals that the water was well oxygenated 
during the period of study. Lower dissolved oxygen 
values in the same river at Ikpe were recorded 
ranging from 2.96mg/l to 3.80mg/l (Edegbe, 2002). 
During rainy season, as the water level increases, the 
flow velocity increases and there is bound to be an 
increase in the dissolved oxygen content. The BOD5 
was highest in station 2 (4.2 mg/l, June) and the 
lowest value (0.14 mg/l, September) was in station 1. 
The values of BOD5 recorded during the period of 
study could be attributed to entrance of high organic 
materials from Ologbo community.  In river 

classification, waters of medium to good quality and 
unpolluted are those having BOD5 below 6mg/l. 
Hence, Ossiomo River could be considered not to be 
organically polluted.  
 
Alkalinity (HCO3) mean value ranges from 48.63 
mg/l to 53.28 mg/l. The HCO3 was highest in station 
2 and 3 concurrently (91.5 mg/l, June) and the lowest 
value (5.4 mg/l, September). However, the trends 
observed in all the stations are similar. According to 
Erondu and Chindah (1991), alkalinity is regarded as 
a measure of productivity of natural waters. Total 
alkalinity ranges from 48.63 mg/l to 53.28 mg/l. 
Alkalinity was higher during the dry season than in 
the wet season. Sodium values ranged from 0.32mg 
to 5.75mg/l. These values are moderate. There was 
no significant marked seasonal pattern (p > 0.05), 
though lower values were observed during the dry 
season months than in the rainy season. This 
seasonality has been observed by Egborge (1978).  
 
The cations namely sodium and potassium mean 
values ranged from 1.35 mg/l to 1.43mg/l and 0.25 
mg/l to 0.26 mg/l respectively. Notably, there was a 
sudden decrease in the sodium concentration in all 
the stations, which was sustained till December in the 
same year. Sodium values were low compared to 
those of some freshwater bodies in Nigeria (Ogbeibu 
and Edutie, 2002; Omoigberale and Ogbeibu, 2007 
and Ibadin, 2006). Many surface waters, including 
those receiving waste waters, have concentrations 
well below 50mg/l. Similar trend was observed in all 
the stations, however that there was a sudden increase 
of potassium concentration in October across the 
three stations.  The calcium was highest in station 3 
(1.89 mg/l, May) and the lowest value (0.01 mg/l, 
April) was in station1. On the other hand, the 
concentration of magnesium in all stations was   
relatively close (between 0.44 mg/l and 0.52 mg/l).  
In both cases, significant difference was observed in 
seasonal fluctuations. The values of magnesium are 
moderately high compared with those of most 
Nigerian waters bodies; Holden and Green (1960) for 
River Sokoto; Egborge (1971) for River Oshun; 
Imevbore, (1975) for Kainji Lake; Okogwu and 
Ugwumba (2006) for Ologe Lagoon;  Omoigberale 
and Ogbeibu (2007) for River Osse, whose values 
were below l0mgl-1. The level of magnesium 
recorded in this study is comparable to some Nigerian 
water bodies (Omoigberale and Ogbeibu, 2007). Like 
calcium, seasonality was observed with higher 
concentrations reported in the wet season and lower 
values in the dry season months (Odum, 1992). It is 
clear that the important cations in the Ossiomo River 
is in the order of, Na> Ca> Mg > K. At the River 
Niger, the commonest order was Ca> Na> K> Mg> 
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(Imevbore, 1970) while at Oguta Lake it was Na> 
Ca> K> Mg (Nwadiaro and Umeham, 1985). The 
results obtained were similar to the common trend in 
African water bodies in which sodium is the most 
important cation (Imevbore, 1970). One major source 
of calcium in freshwater is the bedrock and 
weathering of calcium bearing rocks (Waite, 1984). 
Calcium is often the most common metallic ion in 
fresh surface water and among the most common in 
ground water. Calcium values are relatively high 
compared to 1.11mgl-1 to 9.62mgl-1 for Osse River 
(Omoigberale and Ogbeibu, 2007) but higher values 
have also been recorded in some Nigerian waters. 
Ogbeibu and Edutie (2002) recorded a range of 
4.80mgl-1 to 25.0mgl-1 in Ikpoba River and Ibadin 
(2006) reported values of 0.40mgl-1 to 19.24mgl-1 
for Utor River. 
 
Chloride mean values range from 26.44 mg/l to 36.39 
mg/l. The trend observed in all the stations was 
similar. Peak values were recorded in the rainy 
season months and the lower values in the dry season 
months. Chloride values showed that the river was 
completely freshwater type in all the study stations. 
The values were relatively similar to the values of 
River Osse , Owo River and Ologe lagoon and Ogba 
River (Omoigberale  and Ogbeibu, 2007; Yusuf and 
Osibanjo, 2007; Anyanwu, 2012). The mean values 
of phosphorus ranged between 0.25 mg/l and 0.33 
mg/l. Peak values were recorded in the rainy season 
months and the lower values in the dry season 
months. Similar pattern was observed in Phosphate 
which ranged from 0.07mg/l to 0.94mg/l. These low 
values were expected, as the water was relatively 
unpolluted. High phosphate levels have been 
observed to be associated with organic pollution 
(Ajayi and Osibanjo, 1981). Similar to what is 
obtainable in most Nigerian inland waters; peak 
values were observed in rainy season months when 
allochthonous phosphorus containing materials are 
introduced by surface run-off. Different phosphate 
values in Nigerian rivers had also been reported; 
0.17mg/l- 0.59mg/l in Ossiomo River, (Awana, 
2002), 0.26mg/l to 1.90mg/l in Utor River, Emu, Edo 
state 2001.  Omoigberale and Ogbeibu (2007) 
reported higher values of 0.28mg/l to 3.52mg/l for 
Osse River. An important source of phosphate in 
Ossiomo River is likely to be from soaps and 
detergents used in washing of cars and motorcycles, 
bathing and other laundry activities, which 
commonly take place in the river. A low level, of 
phosphate phosphorus is capable of inhibiting the 
development of plankton.  
 
The Nitrate was highest in station 2 (0.71 mg/l, 
June) and the lowest value (0.018 mg/l, September) 

concurrently was in the same station 2.The mean 
values of Nitrate (NO3

 -) ranges from 0.16 mg/l to 
0.20 mg/l.  However, similar trend was observed in 
all the stations except station 3 which has slightly 
altered pattern in May. The nitrate-nitrogen 
concentration obtained in Ossiomo River is 
relatively low (0.02 -0.69mg/l) similar to Awana 
(2002) who recorded as low as 0.06mg/l to 0.05mg/l 
in the same river, and it is similar to those reported 
for other African surface waters. These include 
0.11mg/l to 0.44mg/1 for River Sokoto (Holden and 
Green, 1960), 0.02mg/l to 0.373mg/l) for River 
Oshun (Egborge, 1971), 0.12mg’ to 0.71mg/l for 
some South Eastern Nigerian waters and 0.12mg/l 
to 2.24mg/l for Oguta Lake (Nwadiaro and 
Umeham, 1985)  0.001mg/l to 0.3mg/l for River 
Osse Omoigberale and Ogbeibu (2007). There was 
an observed seasonal pattern as higher values were 
recorded for nitrate and sulphate during the rainy 
season. This pattern was observed by Ogbeibu 
(1991), where higher values followed periods of 
rainfall and floods. The low nitrate level in Ossiomo 
River is an indication of a low level of inorganic 
pollution in the river. The mean values of sulphate 
ranged between 0.88 mg/l and 0.94 mg/l. Sulphate 
values recorded in this study is lower than 0.8mg/l 
to 4.8mg/l for Okhuo River Imoobe (2011) and 
0.6mg/l to 6,39mg/l for Ogba River Anyanwu 
(2012). High values were recorded in the rainy 
season months, an indication of marked significant 
seasonal fluctuations (P < 0.05). 
 
The heavy metals values were generally low. 
Cadmium values ranged from 0.00mg/l1־ to 
2.01mg/l1־ with higher value recorded in the rainy 
season months. Lead ranged from 0.01mg/l1־ to 0.13 
mg/l1־, most of the high lead values were recorded 
during the dry season months. The highest zinc value 
was 0.15 mg/l1־ while the lowest value was 0.09mg/l־
1. The highest copper concentration was 0.26 mg/l1־ 
while the lowest was 0.50 mg/l1־. The value of iron 
ranged from 1.00 mg/l1־ to 4.23 mg/l1־. Zinc and 
copper did not show any clear trend in their temporal 
variations. There were no significant differences 
observed among the heavy metals. The results 
showed that water had low concentrations of heavy 
metals. The concentrations of heavy metals in 
Ossiomo River were below the Nigerian standard for 
drinking water quality. 
In conclusion, the physicochemical characteristics 
and some heavy metal content of Ossiomo River as 
observed from this study are within the acceptable 
limits of Federal Ministry of Environment Guideline 
(FMEnv) and World Health Organisation (2004) 
standard. The study also showed that there was no 
evidence of water pollution recorded in any of the 
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stations except that its turbidity during peak rainy 
season indicating that the water may not be safe for 
drinking except when treated. I recommend that 
further studies should identify specific sources of 
pollution, monitor seasonal changes in bacterial 
incidences and correlate this to outbreaks of water-
borne diseases in the community. 
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