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ABSTRACT: The physical and chemical properties of the lmo River estuary, Southeastern Nigeria 
were investigated between April 2001 and June 2002. Variations in water temperature, total dissolved 
solids, conductivity, dissolved oxygen, nitrate, sulphate, phosphate and silicate are reported. With the 
exception of dissolved oxygen all parameters were significantly different (P<O.05) in the study stations. 
Conductivity was positively correlated with total dissolved solids. The same holds true for phosphate 
and ~nitrate. The parameters showed both spatial and tempbral variations. Temperature, TDS, 

conductivity, were high during the dry season while nitrate, sulphate, phosphate and silica recorded 
high wet season values. Flood influx into the estuary during,the wet season and tidal inflow of seawater 
during the dry season were the two major factors that influenced the nutrient dynamics of the lmo 
River estuary. 
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INTRODUCTION 

It :is common knowledge that estuaries are exposed 
to continuous eutrophication through daily enrich
ment from natural systems and. human wastes. 
Specifically, nutrient supplies to estuaries are 
usually coming from the sea, inflowing rivers, 
adjacent marshes and vegetation and from 
anthropogenic sources. This leads to nutrient 
enrichment of water and with adequate solar 
radiation gives rise to hydrobiological changes 
which may result in bloom formations (Opute, 
1990). The shallow and well-mixed waters of the 
estuaries are often ideal sites for high rates of 
photosynthesis and secondary production (Pearl, 
1988). 

Reports on the physical and chemical charac
teristics of Nigerian rivers include those of Egborge 
(1971) on River Oshun, Adebisi (1981) on Ogun 
River, Opute (1990) on the Warri/Forcados 
'estuary, Erondu and Chindah (1991) on the New 
Calabar River. Others include Chikere and 
Okpokwasili (2001) on Elem~ River, Nwankwo 
and' Jaiyeola (2001) on Lagos lagoon, Kadiri (2002) 
on the eastern Niger Delta and Akpan et al, (2002) 
on the Great Kwa River. There is scanty informa
tion on the limnology of lmo River despite the fact 
that it is one of the major rivers in south eastern 
Nigeria and its estuary part of the anastomosing 
network of creelr,s in the, Niger De~ta. The present 
stuqy was undertaken to provide baseline data on 
the pliySica1 and' chemical conditions in the 

estuary, investigate spatial and temporal variations 
and sources of nutrient input into the estuary. 

MATERIALS AND METHODS 

Water samples were collected for fifteen months 
(April 2001 to June 2002) from locations along 45 
km stretch to the mouth of the river discharge mto 
the Atlantic Ocean (Fig. 1). Station 1 was 
considered as the headwaters of the estuary and 
characterized by dense tropica1 raill forest swamp 
fringing vegetation with species of Alstonia booneii 
De Wild; Raffia hookeri Mann et al., Wendl., Emilia 
sonchifolia ", (1.) DC, Spondianthus preusii and 
Mitragyna ciliata. Stations 2 and 3 were freshwater 
stations with marked diurnal tidal amplitude and 
fringing vege,tation mainly mangrove swamp and 
dense vegetation, of Nypa fruticans. Stations 4, 5 and 
6 were characterized by brackish water, semi
diurnal tides, coastal alluvium and sandy beaches. 
Generally, the study area falls within the tropical 
rainforest zone of Nigeria characterized by rainy 
season (March to November) and dry season 
(December to February) with two rafufall peaks in 
July and September (noeje,.l991). Other activities 
includ~ marinEttransport, fishing and lumbering. 

Water temperature was measured in situ with 
mercury in glass. thermometer. Dissolved' oxygen 
was fixed on site by adopting the alkaIi-azi.de 
modification of Winkler's method. Total dissolved . , 

solids, conductivity, colour and turbidity were 



recorded with a HACH DRZOOO spectrophotometer. 
Nutrient analyses for nitrate, sulphate, phosphate 

silica were performed as outlined by APHA 

(1998). samples were transported in an ice bo" 
and stored in a deep freezer pending analyses 
due to the difficulty in logistics between tl\€ 

sampling points and laboratory facility. Another 
major limittltion in this study i" the lack of filtration 
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of the water samples before analyses and this. had a 
great impact on the result considering the effect of 
"!1spended matter in the water samples. 
M~a.n and standard error for each parameter 

were calculated for the various sampling stabons, 
while one way analysi .. of variance was computed 
to know the level of significant difference amol'\g 
the station ... 
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Fig, 1. Map of Imo lUver estuary sh~wing sampling stations. 






