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ABSTRACT

The Effects of Flooding on surface water physigad ahemical characteristics of Amassoma Flood Rlaliger
Delta, Nigeria, was studied for a period of six nimn(November — December, 2012 and January, 201éodry
season and April, May and June; 2013 for the Was$ee) and compared with previous results obtaimetthé study
area. The mean surface water physical and chengbalracteristics values before flooding were pH §J;2
Conductivity (44.06uS/cm); Salinfty74 0%); Dissolved Oxygen (4.98mg/l); Biochemical OxygBemand
(2.40mg/l) and Temperature(24.760c); while aftending values were pH (9.27); Conductivity (64.88m);
Salinity(1.35 0%); Dissolved Oxygen (11.55mg/l); Biochemical OxygeBemand (1.86mg/l) and
Temperature(27.400c). pH; Conductivity; Dissolv@dygen and Temperature values were higher thanegal
after flooding than before flooding. Salinity amdmperature values were lower after flooding thé&eraflooding.
There was significant difference in mean surfacéewephysical and chemical characteristics valuefobe and
after flooding. However there was no significantiaon within stations.
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INTRODUCTION

Water is a simple chemical compound composed ofadtems of hydrogen and one atom of oxygen whichdbon
covalently to form one molecule. It is known as thest complex of all the familiar substances that single
chemical compounds. It is an extraordinary substamuich exists in the three states of matter (gasdauid and
solid states). In its pure state, water is colatlesiorless, and insipid, freezes & 0and has boiling point of 160

at a pressure of 760mmHg, with a maximum densitygain® at £C. It is thermally stable at temperatures as high
as 2708C. Water is neutral to litmus, with a pH of 7 anadargoes a very slight but important reversibld-sel
ionization. Water quality plays a role in the distition of fish [1]. The importance of measuringypital, chemical
and biological variables was considered at the fiieeh Consultation on Enhancement of FisheriesmélsWater
Bodies in Harare [2]. The Physical and chemicalrat@ristics of water are important parametershay tay
directly or indirectly affect its quality and comgeently its suitability for the distribution andgotuction of fish and
other aquatic animals[3].
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Variability of water quality influences the toxigitevels of heavy metals on estuarine organismis aects the
Physical and chemical composition of the ecosysiéater rising from market stalls and slaughter lesustreets
washing and flushing of sewage which flow througairk into rivers altered the chemical compositibthe water
body thereby causing pollution[4]. Optimum fish guation can be achieved only when the water quadity
effectively managed. The required levels of phgisiand chemical characteristics of the culture mmediis
necessary for fish culture. The availability obfborganisms (planktons) and the influence of radioccurring
substances such as dissolved oxygen, carbon djoaidenonium nitrite and hydrogen ions “{Hare important
factors affecting the growth and survival of cuitdrfish. The role of temperature, salinity andaas pollutants in
fish culture cannot be over looked. Thus, the watged for the cultivation of fish cannot yield rmraym
production, if the environmental conditions are optimal for the growth of fish and other aquatiganisms.
Therefore, there is the need to ensure that, tesgonmental factors are properly managed andlaegion a
daily basis. This maintains these factors withdreairable range for the survival and growth offtble.

The water body used for fish culture is an ecosystensisting of biotic and abiotic factors. Thésetors interact
to produce an exchange of materials. Functionfidly; components can be recognized in the ecosystem.

» Inorganic and organic compounds in the environnj&hiotic component)

* Producers which synthesis food from inorganic amgdwic compounds (autotrophs)

» Consumers, which depend on food, synthesized bgdtwrophs e.g. herbivores, carnivores and omagzor

» Decomposers, which break down complex compoundberprocess of feeding. Decomposition resulthen t
release of substances usable by the producensaeigria and fungi. They are called saprophytes.

The producers, consumers and decomposers formdtie factor in the aquatic ecosystem. Differewniphic levels
exist in such ecosystem. Aquatic plants occupyfitisé trophic level while herbivores and carnivorascupy the
second and third trophic levels respectively. Agamism in an ecosystem can occupy more than ophitr level
according to the sources of energy assimilatiohis Thapter treats the chemical and physical aisalgsdetermine
the quality of water used in fish culture.

Water quality is one of the most overlooked aspeftpond management - until it affects fish produet Clay
turbidity in ponds is one of the most common qyabsues we address. However, several other vagabfluence
water quality for fish including water temperatupytoplankton, photosynthesis and pH, carbon diexalkalinity
and hardness. Additionally, water quality can bieaéd through the interaction of these factorsnperature,
turbidity light intensity, pH, dissolved ions su@s NQ and PQ are reported to marshal the activities and
composition of organisms [5]. Organic waste dumpsea environmental stress in coastal waters whgshlted in
the low landing of some important fisheries [6]z&i structure and biomass of phytoplankton pomiatind
production are closely related to physico-chemicaiditions of the water body [7].

Floodplain or flood plain is an area of land adjgde a stream or river that stretches from thekbaf its channel
to the base of the enclosing valley walls and erpees flooding during periods of high dischardeincludes the
floodway, which consists of the stream channel, agljdcent areas that actively carry flood flows dstream, and
the flood fringe, which are areas inundated byftbed, but which do not experience a strong cutrémtother
words, a floodplain is an area near a river or@ash which floods when the water level reachesflsiage. Flood
plains are made by a meander eroding sidewaysegstthvel downstream. When a river breaks its baarid
floods, it leaves behind layers of alluvium (silfihese gradually build up to create the floor of fltood plain.
Floodplains generally contain unconsolidated sedisjeoften extending below the bed of the streahes€ are
accumulations of sand, gravel, loam, silt, andlay,cand are often important aquifers, the watemalr from them
being pre-filtered compared to the water in theriv

Geologically ancient floodplains are often représdnn the landscape by fluvial terraces (Fig. These are old
floodplains that remain relatively high above thesgent floodplain and indicate former courses dftr@am.
Sections of the Missouri River floodplain taken thyg United States Geological Survey show a gredetyaof

material of varying coarseness, the stream beddeen scoured at one place and filled at anbtheurrents and
floods of varying swiftness, so that sometimesdbkposits are of coarse gravel, sometimes of find sa of fine

silt. It is probable that any section of such dowil plain would show deposits of a similar chaea.

The floodplain during its formation is marked by aneering or anastigmatic streams, ox-bow lakestmydus,
marshes or stagnant pools, and is occasionally ety covered with water. When the drainage systesiceased
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to act or is entirely diverted for any reason, floedplain may become a level area of great feytilsimilar in

appearance to the floor of an old lake. The floadtpdiffers, however, because it is not altogefitetr It has a
gentle slope down-stream, and often, for a distafroen the side towards the centre. Floodplains sapport
particularly rich ecosystems, both in quantity aliersity. Amassoma forests form an ecosystem &tgocwith

floodplains. They are a category of riparian zooesystems. A floodplain can contain 100 or evél®Q times as
many species as a river. Wetting of the floodptaiit releases an immediate surge of nutrients:ettefs over from
the last flood, and those that result from theda@composition of organic matter that has accuredlsince then.
Microscopic organisms thrive and larger speciegreatrapid breeding cycle. Opportunistic feedeestigularly

birds) move in to take advantage. The productionuifients peaks and falls away quickly; however shirge of
new growth endures for some time. This makes fltadg particularly valuable for agriculture.

Plate 1: Amassoma Floodplain

The word "flood" comes from the Old English </wiRifl_English_language> /flod/, a word common to Garit
languages (compare German /Flut/, Dutch /vloedhftbe same root as is seen in /flow, float/; alsmgare with
Latin /fluctus/, /flumen/). Deluge myths are mytistories of a great flood sent by a deity orideito destroy
civilization as an act of divine retribution, anek deatured in the mythology of many cultures. E®can also occur
in rivers, when flow exceeds the capacity of tlverichannel, particularly at bends or meandersoddmften cause
damage to homes and businesses if they are placedtiral flood plains of rivers. While flood daneagan be
virtually eliminated by moving away from rivers anther bodies of water, since time out of mind, glechave
lived and worked by the water to seek sustenandeapitalize on the gains of cheap and easy tawticommerce
by being near water. That humans continue to inhatgas threatened by flood damage is evidencethieat
perceived value of living near the water exceedsctist of repeated periodic flooding [8].

Floods (Plate 1) are also known to renew wetlarehsawhich in turn host a wide range of flora andnfa

Preventing flood waters from entering such wetlamdas will create imbalance to the natural statehirfgs

resulting in destruction of natural habitats andreextinction of various species of animals anatslaFloods play
an important part in various ecosystems. Humaresetbore, should be careful when they try to prexantontrol

floods. Oftentimes, human intervention causes rharen than good [9]. Flooding of the rivers in tloaiotry is not
uncommon; the September 2012 devastating flood lwhias clearly a natural disaster was a pointerrior p
preparations being a proactive effort at mitigatafrimpacts of such disasters, but little inforroatiexits on how
these flood events affect water and overbank sediongality within the affected areas.

Floods are caused by many factors: heavy rairtiahly accelerated snowmelt, severe winds over nateusual

high tides, tsunamis, or failure of dams, leveetention ponds, or other structures that retairew&iooding can be
exacerbated by increased amounts of impervioua®eiidr by other natural hazards such as wildfisksch reduce
the supply of vegetation that can absorb rainRekiodic floods occur on many rivers, forming areunding region
known as the flood plain. During times of rain, soof the water is retained in ponds or soil, sosnakisorbed by
grass and vegetation, some evaporates, and thiearesis over the land as surface runoff. Floodsioehen ponds,
lakes, riverbeds, soil, and vegetation cannot &bstirthe water. Water then runs off the land iramfities that
cannot be carried within stream channels or rethinenatural ponds, lakes, and man-made reservabsut 30

percent of all precipitation becomes runoff and graount might be increased by water from othesdleausing
factors.
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River flooding is often caused by heavy rain, somes$ increased by melting snow. A flood that rissgsdly, with
little or no advance warning, is called a flastofloFlash floods usually result from intense rdirdger a relatively
small area, or if the area was already saturatad firevious precipitation. Even when rainfall iatizely light, the
shorelines of lakes and bays can be flooded byrsenvmds that blow water into the shore areas. abaseas are
also sometimes flooded by unusually high tideshsag spring tides, especially when compounded dly hiinds
and storm surges. Tsunamis which are high, largeesyatypically caused by undersea earthquakesanizic
eruptions or massive explosions also cause flood.

There are many disruptive effects of flooding ommlam settlements and economic activities. Howeveods (in

particular the more frequent/smaller floods) cavdlring many benefits, such as recharging grousteénvmaking
soil more fertile and providing nutrients in whiiths deficient. Flood waters provide much neededer resources
in particular in arid and semi-arid regions wherecgpitation events can be very unevenly distriduteoughout
the year. Freshwater floods, particularly, playiraportant role in maintaining ecosystems in riverriors and are
a key factor in maintaining floodplain biodiversity
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Plate 2. Cases of flooding in Amassoma flood plain

Flooding adds a lot of nutrients to lakes and swehich leads to improved fisheries for a few ypatso because of
the suitability of a floodplain for spawning (létlpredation and a lot of nutrients). Fish like weather fish make
use of floods to reach new habitats. Together figth birds also profit from the boost in productioaused by
flooding. Periodic flooding was essential to thellvbeing of ancient communities along the TigrisplBuates
Rivers, the Nile River, the Indus River, the Gangesl the Yellow River, among others. The viabilftr
hydrological based renewable sources of energigteehin flood prone regions.

MATERIALSAND METHODS

Study Area

The Niger Delta (Fig. 1) covers 20,000 km2 withiretlands of 70,000 km2 formed primarily by sediment
deposition. Home to 20 million people and 40 difarethnic groups, this floodplain makes up 7.59%iferia’'s
total land mass. It is the largest wetland and taiis the third-largest drainage basin in AfricheTDelta's
environment can be broken down into four ecologimahes: coastal barrier islands, mangrove swamgst®r
freshwater swamps, and lowland rainforests [10]is Tihcredibly well-endowed ecosystem contains ohéhe
highest concentrations of biodiversity on the ptaie addition to supporting abundant flora andnfauarable
terrain that can sustain a wide variety of cropmber or agricultural trees and more species shismater fish than
any ecosystem in West Africa [11]. The region coetgberience a loss of 40% of its inhabitable teriaithe next
thirty years as a result of extensive dam constmdn the region. The carelessness of the oil strjuhas also
precipitated this situation, which can perhaps bst lencapsulated by a 1983 report issued by theQ\Nohg
before popular unrest surfaced. There has beesldlepoisoning of the waters of this country and tiestruction
of vegetation and agricultural land by oil spill&iesh occur during petroleum operations. But sideeihception of
the oil industry in Nigeria, more than twenty-fiyears ago, there has been no concerned and effextfiut on the
part of the government, let alone the oil operattrscontrol environmental problems associated withindustry
(Powell, 2009). It is estimated that:
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e 1.5% of the country is at risk from direct floodifrgm the sea

» About 7% of the country is likely to flood at leastce every 100 years from rivers

¢ 1.7m homes and 130,000 commercial properties, wadte than £200 billion, are at risk from riverarastal
flooding in England

« Many more properties are also at risk from flastods.

The Amassoma flood plain is located in Latitude702778 / 4° 58'; Longitude6.1097222 / 6° 6' 34.9986
Bayelsa State of Nigeria.
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Fig.1 Location of the Niger Delta

Sample collection

The study was carried out in Amassoma flood plainthe Niger Delta of Nigeria for a period of sixonths
(November — December, 2012 and January, 2013 fodtl season and April, May and June; 2013 for\ihet
season) and compared with results obtained [12Jp33Ezekiel, 2001 and Abowei, 2010. Four samplitedi@ns
were established along the length of the Amassoiver Rthenever, it was accessible by roaBor each sampling
day in the field the following activities took pkcTwo plastic bottles measuring one thousandlitgls each were
used to collect water samples. The bottles wereemed to about 6 cm below the water surface atet filo
capacity, brought out of the water and properlyseth Each bottle was flushed to ensure that nbudible existed
and transported to the laboratory for further asialyWater temperature was measured in situ usirgury - in-
glass thermometer. The thermometer was immersedater to about 6 cm below the water surface andtéef
stabilize for about five minutes and the averadaevavas recorded in degrees centigrade. Ambienpéeature was
also measured at the sample site with mercury glass thermometer. The thermometer was held iy ingthe air
with the fingers with the lower part exposed to direfor about five minutes to stabilize and averaglue recorded
in degrees centigrade.

Hydrogen - ion concentration (pH) was taken immistjaat the sampling site. A multiple meter, motlel 10
micro from Horiba Limited, Japan was used to debeenpH of water. The electrode was immersed intolibaker
of water sample and values recorded after five temto stabilize. Electrical conductivity was detered by the
use of multiple meters; model U-10 from Horiba Lied, Japan. The electrode was immersed into thikebed
water and the readings were taken, after five nesmthen the values have stabilised. After takingetieadings the
average value was recorded. Salinity of the wates determined by the use of refract meter (Ante2§d, A drop
of the test water was placed on the lens of thgument while the meter was held horizontally. Test water was
allowed to remain for about five minutes and théngg was then read off from the eyepiece and agervalues
recorded in parts per thousand.

Dissolved oxygen in the water was fixed during slaenple collection. One hundred millimetres of wates put
into a clean oxygen bottle and flushed several dinngtil all air bubbles escaped. Two millimetreMdnganeous
sulphate (Wrinkler's solution 1) and another twdlimetres of Potassium iodide - Sodium Hydroxider{iiler's

solution Il) were added to the bottle using a giethe bottle was closed and thoroughly shakesnture proper
mixing. A brown precipitate forms at the bottomtbé bottle after this process. The bottle was thamsported to
the laboratory for further analysis. The titrimetmethod [14 was used to determine the alkalirfityre water. One
hundred millimeters test water was placed in arrifrleyer flask and two drops of methyl orange smtutvas
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added. The flask was shaken and colour changeelltawy The solution was then titrated with 0.02Np$wric acid
(H, S04) colour changed from yellow to pink at the efithe titration. This procedure was repeatedetirmes and
the average value recorded. The value was useagbfionating of total alkalinity with the formula:

Ax N x500
ml of sample

Total alkalinity mg/LCO (?) Cizcoy = [14]

Where,

A = mL of acid used in titration of samplg, ,

N = normality of acid used Ml sample = volume ofterasample in ml

The amount of oxygen in the water was estimatettitimetric methods [14]. In the laboratory, theygen bottle
was opened and 3 mL of sodium bisulphate solutierevput to dissolve the precipitate. The bottle elased again
and shaken to dissolve the precipitate. 50 mL otexts were transferred to 200 mL conical flask amd starch
solution was added to sample and titrated with Btosulphate solution (Na2 S04 . 5H2 0) until pethanged
from dark blue to colourless. The titration waseaed three times and average end point recordes .oXygen
content per litre in the water was calculated usirggformula:

nF8o
V-v

mgQ,/L= (Schwoerbel, 1979)
Where,

n = Volume (ml) of thiosulphate used

f = Titration factor of thiosulphate solution (=@l 1)

V = Exact volume of the oxygen flask used

v = Total volume of MNnSO4 and NaOH added.

The stannous chloride method was used for Phospfid¢ The principle is that phosphate ions comebimith

ammonium to form a molybdate complex. The molybdatetained in the complex is reduced by stannoimide

to a blue color. The phosphate in the sample, ngusi color can be measured photo metrically usin
spectrophotometer. 50 mL of water to be treated plased in a volumetric flask and 2 mL of molybdatas

added. Turbidity was measured using a spectropteittyrmodel 12ID. 0.2 mL stannous chloride reageas added
and properly shaken. After 10 min, 4 mL of treasanple was placed in a corvette and values reé@@inm

wavelength using a spectrophotometer model 12IBnBlkample of de-ionized water was also analyzauyube

same procedure. The phosphate in the water wasydetal using the following formula:

1000

C= C1 X 7[14]

Where(; = 2; V = Original volume (mL) of sample taken for aygib
A = Measured absorbance of treated sample
a = Molar absorptivity
Cl = PQ (mg/L) in the portion of sample taken for analysis
C = PQ (mg/L) sample

The brucine method was used for the estimationiwété - Nitrogen [14]. The method is based ongtiaciple that
brucine in acidic medium reacts with Nitrate (j@o produce a yellow colour at elevated tempeesuiTen
millimeters of water to be tested was measuredartest tube before gently adding sulphuric acidS&,. The test
tube content was cooled in a water bath for twemityutes and 0.2 mL of brucine sulphate was addedoaoperly
mixed.

The sample was then allowed to boil for 25 min iwater bath. The boiled sample was removed andvadoto
cool in a cold bath. Four millimeters of this samplas placed in a corvette and values read off@trdn using a

spectrophotometer model 121D. This procedure wpsated using a blank sample of distilled water Wwhias
used as the reference reading to compare. TheityuahNitrate (NQ) was calculated as follows:

A

Where,; C = Concentration of N-jth sample; A = Measured absorbance for the sarapteMolar absorptivity
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RESULTS

Table 1 shows the surface water physical and ct@mlaracteristics before and after flooding in shedy area.
The mean surface water physical and chemical ctarstics values before flooding were pH (7.28)n@activity

(44.06uS/cm); Salinim.74%); Dissolved Oxygen (4.98mg/l); Biochemical OxygBemand (2.40mg/l) and

Temperature(24.76); while after flooding values were pH (9.27);r@activity (64.09uS/cm); Salinifgt.35 %);

Dissolved Oxygen (11.55mg/l); Biochemical Oxygennied (1.86mg/l) and Temperature(2?6)0 pH;

Conductivity; Dissolved Oxygen and Temperature @alwvere higher than values after flooding thaforee
flooding. Salinity and Temperature values were lowfter flooding than after flooding. There wasrsfigant

difference in mean surface water, physical and étencharacteristics values before and after flngdiHowever
there was no significant variation within stations.

Table 1 Surface Water Physical And Chemical Characteristics

Surface water Parameter Beflooding After Flooding

Station1 Station2 Station3 Mean Station1l 6&te# Station3 Mean
pH 8.02 7.43 6.40 7.28 9.42 8.23 9.16 9.27
Conductivity(uS/cm) 41.95 43.27 46.95 44.06 69.41 3.48 59.37 64.09
Salinity(i) 1.53 1.73 1.96 1.74 1.43 1.36 1.27 1.35

00
Dissolved Oxygen(mg/l) 9.06 8.89 7.00 4.98 11.43 .812 11.33 11.55
Biochemical Oxygen Demand (mg/l) 4.13 3.79 2.37 02.4 2.16 2.09 1.33 1.86
Temperaturéf) 26.85 29.35 28.19 24.76 26.13 27.40 28.63 27.40
DISCUSSION

Generally, surface water temperature obtained foragsoma flood plain during the study varies witht thf
Chindah and Braide (2004) for Elechi creek and tfiatabbey and Hart (2005) for the freshwater sectf W oji
creek; Erondu and Chindah (1999a) for the upperhesof the New Calabar River and Dibia (2007)tfier Mini
Chindah stream, Port Harcourt [15-18]. The surfaater temperature was lower than the ambient teatyer. This

is similar to the results of Abowei (2000) who robie water temperature of 27.83- 28.02°C (28.0+CB#r the
lower Nun River [19]. This trend was equally obsshby Dublin-Green (1990), Chindah (2004), Bragded.
(2004) and Daviest d. (2008) in their studies in the Niger Delta [2B}2When the surface temperature values of
this study were subjected to analysis, there wersignificant differences in values between théiata and also
between the years (p>0.05).

The slight variations in both ambient and watergemtures observed could be attributed to a nurabéactors
such as climatic conditions, surrounding vegetatimiume of water and the degree of exposure tboghtnSurface
water temperatures are usually lower than ambe&mperatures because during the day, most of theabsarbed
into the water is lost through convection of cutsemeflection at the surface and diffraction pasf24]. Generally,
the rainfall range for the study area from the rdawas 1.8-399.6 mm (169.29+117.57). The resultainbd during
this study are within this range (200-300 mm) aggssted by lloeje (1972) [25]. The hydrogen ionamotiration,
(pH) of Amassoma flood plains observed in this gtrahged from acidic to neutral. It is known thagshwaters of
the Niger Delta tend to be acidic with pH rangensetn 5.5-7.0 [26][27][28], while estuaries are &he (pH 8.18-
8.7). The pH values 5.00-7.00 obtained for thiglgtare within the limits to supports aquatic life suggested by
Boyd and Lichtkoppler (1979) for optimum fish angrisnp production (pH 6.5-9.0) [29]. However, theterais
slightly acidic, a situation which was also obseny Kosa (2007) for upper Luubara creek (pH 6.6&5[30].
Statistical analysis of this study show that theese no significant differences between the pH eslof the stations
and also between the years (p>0.05).

The electrical conductivity of the Sombreiro Rivanged from 41. 95 — 69.41 puS/cm. This varies \lifse
reported by Deekaest al 2010 for Luubara creek [31]. The electrical corttity of the Luubara creek water
recorded in this study ranged between 8.0 and 24&0m (13.37+1.17 ps/cm). The conductivity resal#to
compare favourably with the range obtained by Deekad Henrion (1993) for the freshwater sectiothef New
Calabar [32], Rivers State (22-350 uS/cm). The fhat conductivity values ranged from 41. 95 to4@9uS/cm,
showed that the Amassoma flood is a freshwatertdtabihis classification was based on Egborge (1994
classification of waters where he suggested thatluctivity values below 100 :s/cm are fresh watehdle those
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above 1000 pS/cm are marine or salt water, whehese in-between are brackish water [33]. Howesiace the
results of this study (8.0-24.50 ps/cm (13.37+3u%%m) were below 100 ps/cm, it is evident that Asaana flood
plain is fresh water. When the conductivity valeéshis study were subjected to analysis, thereewer significant
differences in conductivity values between statiant there was significant difference between befand after
flooding (p>0.05).

The turbidity values obtained showed that the whset little suspended particles. Turbidity depemshe amount
of colloidal materials in water especially peramtelay particles [34]. This means that there wasugh light
penetration into the water column which is necgsiarthe survival of its constituent organismsliging shrimps.
These values are however higher than the resudiraat by Garricks (2008) in the lower Sombreireriyl.7-2.0
(1.8+0.09) NTU [35]. The salinity values indicateat the river is a freshwater habitat. The valuephmsphate
(PO4) values are within the recommended range it production. It is also within the optimum range
recommended for phytoplankton growth [36][37]. KuL987) suggested that very low concentrationtafgphate
(0.1 mg/L) and nitrate (0.01 mg/L are required éffective plankton development which is the basé¢heffood
chain for aquatic organisms; hence Sombreiro Rarerironment could be favourable for fish producti@8].
When the results of the phosphate values obtaméus study were subjected to analysis, no sigaifi differences
were observed between station (p>0.05). Howevergtiwere significant differences in phosphate \aletween
before and after flooding (p<0.05). The trend waslar for other water parameters.

Generally, oxygen levels in Sombreiro River comdas®rably with the results of Erondu and Chinda@9(1b) in
New Calabar (5.0-7.0 mg/L); Zabbey and Hart (2G69)Voji creek (1.6-10.1 mg/L), Adeniyi (1986) ingBonny
estuary (freshwater section) 1-4.0 mg/L) and Ghsri€2008) for the lower Sombreiro river (6.8-7.0 /jg
[39][16][27][35]. Other factors affecting supply ygen are vegetation cover, biological oxygen demand
phytoplankton development, size of the creek anmdiwiction [38]. The results from the Sombreiro Riaee typical

of freshwater systems of the Niger Delta and contalequate dissolved oxygen for fish and shrimpyetion.
When the results of the oxygen concentration obthim this study were subjected to analysis, naifognt
differences were observed in the values betweenttti®ns and between the years (p>0.05).
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