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and Umeham (1985) on Oguta Lake. Other rivers are New Calabar niver - ondu
and Chind_ah, 1991; Odukuma and Okpokwasili, 1993, Chikere and Okpokwasili
2002), ikogosi Springs (_Kadir}. 2000), Great Kwa river {Akpan et ai.. 2002), and
Okhuihe River (Kadiri and Omozusi, 2002).

imo River is one of the ‘"‘m“ajor rivers in South Eastern Nigeria and takes its source
from the Achi-Okigwe highiands in the southern elevation of the Udi Hills. The river
flows through highland areas cutting deep gorges with steep valieys through the
der;\;ed Savannah to a dense rainforest, where allochthonous inputs of organic
matter from the surrounding vegetation are derived from run-offs. The estuary is
located between latitudes 4°15', 4°59° N and longitudes 7°20°, 7°45' _ast and
stretches for a distance of about 45km to the mouth of the iantic ocean at tt
Bight of Qénin.’ The estuary is cha :terised by fast: rent. semi-diur  tides and
sandy beaches. A dénse ve: ation of Nypa fruticans predominates most of the
frfnging vegetation.

The present study was undertaken to provide background data on the physicai anc
chemical conditions in the river, obtain information on the river water quality of the -
estuary, establish baseline conditions and provide data for proper management for
the river  the event of future environmental impact. it is aiso a contribution to cur

present knowiedge of the inland water bodies in Nigeria.

‘Material and Methods

Water sampies were collected from six sampling stations at monthiy intervais from
April 2001 to "1ne 2002. The stations as indicated in Fig. 1 are Akv 2, Obete.
Kaloko, Ikot Abasi, Queenstown and Opobo South‘vPre - washed two-i A plastic
containers earlier rinsed with distilled water and the sample to 2 coileéted were

used for sample coliection.

Water temperature was measured with mercury in giass thermometer. Totai
dissoived solids, conductivity, color and turbidity were recorded with a HACH
DR2000 spectrophotometer. Dissolved oxygen was determined by the alkai zide
modification of Winkler's method. Salinity measurement was made with the aid of a
HACH salinity meter CO150.
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The sainity probe nac himuec sé.:sztsvzty. and therefore vaiues i i 1¢ zero could
not be recorded in the freshwater station. Nitrate concentration was determined
using the phenot disuiphonic acid method; suiphate. turbidimetric method,;
phosphate. ascorbic acid method; siiica, molybdosilicate method (APHA, 1998}
Calcium, magnesium and alkalinity were als_o determined titrimetrically as outlined
by APHA {1998). Mean and standard error for each of the parameters were
determinecd. Singie factor analysis of vanance (ANOVA; was computed to test

differences among the sampling stations.
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27.16 = 5.09PtCo.U) among the stations in the imo river estuary was aiso

significantly different (P<0.05) and showed the same pattern of spatial varability as
turbidity. This is attributable to runoff water of ciay and silt origin entering the river
during the rains. Temperature and TDS were higher in the dry than wet season

while the revarse was the case with turbidity and coiour.

The weak acidic to neutral nature of the waters as shown by the pH  sult is an
indication of a baianced acidic/basic interaction of mineral and organic components
in the estuary. The pH (5.2-8.2. mean 6.0 + 0.08) contrasts with the circum-neutral
pH of 7.1-7.9 recorded in river Niger (Kadiri. 1999) and 8-8.8 reported for river Nile
(Mohamrmed et al., 1986). However the pH is comparable with those of . 3 y River
5.9-9.. (Chindah and Pudo, 1991), Warri/Forcados estuary 5.8-7 | 277
and Eleme Fiver 5.32-7.37 {Chikere and Okpokwasili 2002). Generally, pH vaiues
fluctuated among the stations and all-through the period of study, with no definite
pattern. Varying pH conditions are dependent on the nature of rivers flowing into it.
which in turn depends on the terrain the river has flowed through and indicative of

the Diological activities in the nver.

Tihe values ranged from 15.3 tc 39.780uScm . The conductivity of the € Jary was
Aigner in the dry season; mean 9618 = 2020.9uScm ~ than in the wet season: mean
5479.83 = 1009.1uScm” {Tabie 2). The b kish we' s of the Niger Delta have
ceen reported to have conductivity vaiues in this range as corroberated ¢ 12.0 to
46.000uScm™ for Bony River iChindah and Pudo, 1991; The icnic/solute
concentration was predomil “ely higher in the brackisi water zone of the estu_.y
than in the freshwater siations. Tnis is attributable to the mixing of seaw - anc
fresnwater within the estuary and the iow wet season values deing a conseguence

of dijution by runoft.

The aikalinity resuit optained in this study (12 - 945mgi'} s indicatve of nign
concentration of bicarbonate and carbonate ions and therefore a nigrh suffernng
capacity of the estuarine waier (especiaiiy in the pbrackish water stations;. ine result
contrasts with 28-39mgqi reported for river Niger by Kadiri (1999} ang 4-22mgi™ for

the Warri/Forcados estuary (Opute, 2000;. Comparison of the dry and wet season
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mineralization of parent rock materiais (especiaily through pyrite oxidation} and from:
iand drainage during the rains (Wetze! and Likens, 1995).

Phosphate content of the Imo River estuary varied both spatially and temporaily anc
the vaiues ranged from 0.01 to 2.01 mg1". Phosphate is an important nutrient in
water. and dissoived phosphate is the most widely available form of inorganic
phosphate for phytoplankion growth, and aiong with nitrate is a iimiting nutrien:
{Reynoids, 1984). The vaiues indicate iow phosphate conteni. The resuit is in
agreement with 0.1-0.7mg1"’ reported for the lkogos: spring water (Kadiri, 2000;
and 0.27 = 0.11 mg1” for Okhuaihe River {Kadiri and Omozusi, 2002).  Higher
vaiues of 10-60mg1~* have been reported in River Niger (Kadiri 1999). Phosp €.
uniike nitrate exhibited a trend of high dry season conceniration ai  iow wet seasorn:
values. Dry season uti” “ion for phytopiankion growth possibiy depieted pnosphate
n water. Nevertheless, commensuraie phosphate fluctuations are possibie due ic
senies of biclogicai processes and transformation in water, seasonai vanations
through input from inflowing rivers. use of phosphorus-rich fertilizers by farmers anc
discharge of urban and :ndusirnai- wastes into water. Loss from water jumn ic
sediment is another factor responsibie for phospnate depietion in water {Egoorge.
1581).

Pnytopiankion require smaii amcunt of silica for protein and carbonydrate synthesis.
Among the chrysophytes {diatoms in pariicuiar). which obiigateiy strengthen the:r
celi walls with amorphous siiica poiymers, the requirement becomes ecciogicaily
important {Talling, 1986; Reynoic and Descy. 1966} The si content of i

estuary =xhibited clear spatia! anc temporai variation with a2 :an siica vait ¢
5.85 + 0.04 mgi”. This vaiue is higher and contrasts with the mearn vaiue of 14

2.18mgi" reported for Okhuaine River oy Kadiri and Omozusi {2002;. The siiica
conment of the river was significantiy different in the stations (P<C.0C1). with the

fresnwater stations recording higher vaiues than the pbrackish water staticns. Silice

+y

concentration normaily increases from he cecast infand and the major sources of
silica i inland waters are through runoffs ana channelied urban drainage systems
that find their way into surface waters of rivers ana sireams auring ihe wei season

flood Siiica is sufficiently depieted downstream owing to pnytopiankion utiiizaton
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tespecially by diatoms). it is important tc note that silica is a limiting nutrient for

diatom growth (Edward and Ayyakkanu, 1991;.

Resuits of this study revealed marked seasonal variations and differences among
the stations with respect to the physico-chemical parameters investigated. The imc
River, uniike the other rivers witnin {he interconnected creek system of the Niger
Deita. s relatively pristine. There is iimited industrial activity in its catchment area.
suggesting aliochthonous input during the wet season as the major source of
nutrient enrichment. Baseline information on the physico-chemicai conditions of the
esiuary i1s hereby provided, and waier from the brackish water stations may not de
suiiabie for potable and industnal uses without treatment, whereas it couid * : usa¢

for fishenes and other aquaculturai practices.

References

Adebisi, A. A. {1981;. The physico-chemicai hydroiogy of a tropica: seasonai river.
upper Ogun River. Hydrobiologia 7S: 157 — 165.

Akpan. E. R., Offem, J. O. and Nya, A. E. {2002)}. Baseline ecoicgicai studies of ¢
Great Kwa river. Nigeria I: Physico-chemical studies. African Journal of
Environmentai Poilution and Health % 83 — 90.

APHA {1988). Standard methods for the Examination of water angd wasiewater. 20th
editiori. Published by American Water Works Association/Water Environment
Federation. Washington D.C. pp. 1287.

Chikere, B. O. and Okpokwasiii. G. C. {2002}. Seasonai dynamics of tne :norganic
pollution in a Niger Deita river receiving petrochemica: effiuents Tropica
Freshwater Biology 11: 11 - 22.

Chindah. A. C and Pudc, J. K {1981). A preliminary check of aigas tounc
plankton of Bonny River in Niger Delta, Nigeria. Fragm lor Geobo! 38 1
126.

edward. P. J. K. and Ayyakkanu, K. {1991;. Studies cnr the ecoicgy of prankion
community of kollidam estuary. Southeast Ccast of india. i
Mahasagar 24: 89-97.

West African impoundment. Verh . infernai Yerein. Limno: 2% 1
zgborge, A. 5. M. and Fagade. S. C. (1978; Notes on the nydropiciogy
warm springs. Yankan Game Reserve, Nigeria. Poi. Archi =yarobio
322.
Erondu, E. S. and Chindah. A C. {1991} Physico-chemicai anc phyieplankion
changes in a tidal freshwater station of the New Caiabar River. Scuth Easiern
Nigeria. Environment and Ecoiogy 9: 567 — 57C.

4
(&4}






