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Abstract

Distribution and abundance of the benthic faunainalicators of the degree of
pollution was studied. The physical hydrologicattéas like temperature, water
current velocity, water width and depth was detesadi while benthic fauna were
collected at the four study sites in Alaro Streamnfive weeks between December
2003 and January 2004. The results showed that thas varying diversity in the
number of different genera of benthic fauna at difeerent sites in Alaro Stream
during the sampling period.imnae (87.9%) had the highest number among the
benthic fauna while the other benthic fauna enanat includedChironomus (6.5%),
Eristalis (4.1%), Rana (0.8%), Corixa (0.5%) andAmbrysus (0.2%). There was
recovery through self-purification from the poirftedfluent discharge as indicated in
the increasing biodiversity downstream.

1. Introduction

Growth of industries and increase in pollution naade inland water to become
the recipient of organic matter in amounts excegdineir natural purification
capacity [1]. This changes the good quality of waer body making it unfavorable
for aquatic organisms [1]. Several studies on aquatosystem impairment have
been reported in Nigeria [2-7].

It has been observed that the amount of pollutaatdributed by a small -scale
industry may be equal to that contributed by theage from a large city [8]. The
nature and quantity of wastes differ from industryndustry depending on the nature
of raw materials, process used, products manufeatand any by-products produced
[9]. Some effluents are bound to be produced ag las industrial production
continues [8]. Ogbeibu and Ezeunara [10] have tedahat these industrial effluents
finally end up in the aquatic ecosystems as allomidus inputs from surface runoffs
or through direct discharge from waste-generatiugistries.

Ford [11] asserts that aquatic pollution is angraltion of chemical, physical or
biological quality of water which results in unaptable depreciation which
adversely affects its subsequent beneficial userpp€rature is one of the factors that
affect the survival and adaptability of aquatic amigms. Rates of chemical and
biological reactions double for every 10°C increaséemperature [12]. This means
that aquatic lives will utilize two times as muckygen at 30°C as they would do at
20°C. Oxygen requirement of aquatic forms is maitical when temperature is high
than when temperature is low. Temperature greatfjuénces metabolic and
physiological activities and life processes suchfeedling, reproduction, growth,
movement and distribution of aquatic organisms. Bf#2] and Odiete [1] reported
that oxygen content of water decreases with rigerimperature and vice - versa.
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Dejouxet al [13] reported that organic wastes mineralizeneasuring the physical parameters (Temperatureerwat

in the receiving water bodies and the resultingritive
elements stimulate plant production leading
eutrophication. Pollution through organic eutroplticn
affects photosynthesis which is the primary medn®ad
production that sustains the aquatic animals. @diBthas
asserted that the decomposition process of orgaaiter
utilize oxygen, thereby reducing the minimum dissdl
oxygen required by the aquatic animals. A rapiduinff
extra nutrients upsets the balance and throwsdbgystem
into a chaotic proliferation of blue-green algadiich cuts
out the light supply to the deeper regions of tlaewsuch
that the plants below the surface die and decaig [Eads
to a further increase in nutrient level and theowgh rate
until sheer space becomes a limiting factor. Thgael
bloom represents a massive accumulation of orgaaiter
as competition for light kills the lower layers thfe algae
bloom, saprophytic fungi and bacteria are stimdlate
grow. These absorb oxygen and so deoxygenate tter w.
thereby killing fish and other aerobic benthic faiib4].

According to Odiete [1], sewage decreases the nuntbe
benthic invertebrates and also promotes the groefth
benthic algae; settlement of silts and other soétighe
bottom of the stream can smother or quench bottoe |
Most benthic fauna feed on the debris that settl¢ha
bottom of the water and in turn serve as food fmiety of
fishes. Thus, benthos plays a vital role in therianot
circulation in aquatic environment. They accelertte
breakdown of organic matter into inorganic formsilevh
some of the macrobenthos also act as indicators
pollution and other human-induced stress facto}.[15

Case history of oil spills in Nigeria reveal thete
effects of spills on the aquatic environments Iimgethe
littoral vegetation, soils and river bottom seditsefong
after the degradation of oil from water. In thelgdr970s,
measurements of pollutants residues in aquaticnisye
were recognized to be a valuable addition to aealysf
water and sediments [16] [17].

Benthic macro-infauna species are important as food
economically important fish and shellfish speciesmost
aquatic environment where they are the major seagnd

a

current velocity, depth and width of the stream)fair

tadifferent sites for five weeks with a view to measg the

distribution of benthic fauna as well as assess the
abundance and diversity of the biota which are the
indicators of the degree of pollution at the diffet sites in
Alaro Stream in Ibadan.

2. Materials and Methods
2.1. Study Area

Alaro stream is located in Oluyole local Government
Area of Ibadan, Oyo State of Nigeria. Like otheeains it
is characterized by unidirectional flow of wateheTcurrent
velocity varies with the climatic condition of tlyear; it is
usually higher in the rainy season and lower dutiregdry
season. The study sites are located within Oluyole
industrial estate between latitud® ZL'N -7° 22'N and
longitude 3 50’-3° 52’E.Alaro stream flows into Oluyole
in a west —south east direction from its sourcAgsdloke
near Apata in Ibadan. It joins river Ona at thetsoeast
end of a meat processing factory as its main taityut

Sampling of benthic fauna and the measurement of
physical parameters were done at four differergssin
Alaro stream, Ibadan, once a week for a periodivé f
weeks (December to January).

Site 1 was taken as the "control point" and assuimds
relatively unpolluted. The substratum of site 1 was
gharacterized by sand and stones of diameter bet:@en
- 0.8m. Site 2 had muddy substratum with smallenes$ of
diameter between 0.1m - 0.2m. The substratum ef 3it
was embedded with stones of 0.1m - 0.2M in diameiea
covered with algae bloom. In Site 4, the substratuas
sandy and covered with algae bloom.

2.2. Temperature

For temperature, the mercury in glass thermom&@iQ)
was used. Air temperatures were first taken by dikgi
direct sunlight. Water temperatures were takenniseriting
the thermometer in water at 2cm below the watefasar

producers. Impacted changes in the water qualiy aand allowing to stabilize for about two minutes dref

reflected in the biotic community structure, withetmost
vulnerable dying. While the most sensitive speaet as
indicators of pollution [18] [19] [11]. Studies iwater

readings were taken.

2.3. Water Current Velocity

quality management have dealt with the use of macro - rent velocity was measured with a float in water

invertebrate in evaluating the impacts of spegfidutants
in aquatic environments [18] [20] [21] [22][23] [R4
[25].Self-purification studies of Ogunpa carriedt doy
Ajayi and Adelaye [2] revealed the relative easthwihich
the stream recovered from pollution stress.

The stress, demands and hazards of Alaro stream,
brought about by the continuous disposal of waistsit,
while rapid industrialization could account for leént
discharges into it [26].

stopwatch and a measuring tape. The tape was taich d
along the bank of the stream, the float was pldoethe
water at point O metres, the length of time it tdé& float
to travel a distance of 2. 6 metres was measuréu the
stop watch.

a The current velocity was calculated as:

Distance Covered (Metres) M/
Time Taken (Seconds) S

This study is aimed at sampling benthic fauna and
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2.4. Water Depth

recorded in site 1, while the highest mean surfaeger
temperature of 27°6 was recorded in site 2. Slingsby and

For water depth, measurement was taken with a longqqy (28] had extensively discussed temperatuferdiiices

pole and a measuring tape. The pole was dippedtlrgo

middle of the stream and the point where the wstigpped
was marked and measured with the measuring tape.

2.5. Stream Width

This was taken with a measuring tape. The tapehshs

at water sampling sites influenced by organic pioliu
which showed higher temperatures than others due to
decomposition.This is corroborated by Brinkhur&][@ his
discussion on organic pollution and other authors
[51[71[30][31] who made similar observations. Dugirthe
same period of study, atmospheric temperatures were

across one side of the stream and measurementakes t generally higher than aquatic temperatures as shiown

from the other end.

2.6. Sampling Benthic Fauna

Table 1.

3.2. Water Current Velocity

A metal shovel-shaped material with diameter of 0.6 Table 2 shows the variations in the current vejooftthe

meters was used to scoop the stream substrate. &aime
macro-benthos was  hand-picked.  Other

stream throughout the sampling period. Site 1 Haal t

benthibighest water current velocity (0.26m/s) during the

invertebrates were extracted by wet-sieving. Exédc sampling period while the lowest current velocity o
benthic fauna were placed in bottles of water dairig 4% 0.14m/s was recorded in Site 4.Similar observatibad

formalin solution and then the bottles were cortightly.

In the laboratory, the benthic fauna were sorteédgua
shallow white tray, while a dissecting microscopeswsed
to observe some of the organisms and identifiedguan
identification key by Milesgt al [27].

3. Results and Discussion
3.1. Temperature

Table 1. Temperature variation at the study sites

Period PARAMETER Site 1 Site 2 Site3 Site4
H,0 TEMP. (°C) 27 26 25 28
Week1l
ARTEMP, (°C) 30 29 26 30
Weeks MEOTEMP.(C) 30 29 28 27
ARTEMP. (°C) 32 32 30 29
weexs MOTEMP.CC) 27 29 29 28
ARTEMP, (°C) 29 30 32 29
H,0 TEMP. (°C) 26 27 29 28
Week4  \RTEMP.(C) 28 29 32 30
H,0 TEMP. (°C) 25 27 25 26
Week 5
SeKS  ARTEMP.(°C) 26 29 27 28

The lowest mean temperature of surface watéiQRWas

been asserted where hydrophytes limited the wabeert
velocity depending on their abundance as well agreaf
the shoreline and substratum [32].

Table 2. The variations in the water current velocity (nvs) at the study
sites during the study.

Period Sitel Site2 Site3 Site4
Weekl 0.26 0.25 0.22 0.19
Week 2 0.19 0.17 0.16 0.14
Week 3 0.20 0.20 0.19 0.16
Week 4 0.24 0.20 0.22 0.17
Week 5 0.20 0.19 0.22 0.17

3.3. Water Depth and Width

Table 3 shows the variations in both width and dept
during the sampling period. From the data obtairikeele
was gradual reduction in both width and depth oéral
stream during the sampling period. The reductiodeapth
and width could be due to gradual deposition ofanig
debris on the substratum and along the shorelirgngr
from human activities from the catchment hydroloay
corroborated by other authors and studies thatd@imilar
results [14][15][25] [32].

Table 3. Variations in the depth (metres) and width (metres) of the stream.

Period Parameter (M) Sitel Site2 Site3 Site4

Week1 H-O Depth /HO Width 0.35/2.00 0.39/1.90 0.23/5.95 0.36/5.11
Week 2 H,O Depth /HO Width 0.32/1.70 0.35/1.50 0.20 /5.88 0.32/5.70
Week 3 H,O Depth /HO Width 0.30/1.50 0.34/1.40 0.19 /5.86 0.30/5.60
Week 4 H,O Depth /HO Width 0.28/1.30 0.331.40 0.18 /5.85 0.28 /5.40
Week 5 H,O Depth /HO Width 0.29/1.40 0.33/1.40 0.18/5.85 0.29 /5.40

3.4. Benthic Fauna

had the highest number (717) of benthic fauna dutire
sampling period. Among the benthic fauhaynnae spp had

Table 4 shows the diversity in genera and number Qf,e highest number (663), and this was recordesitén3.

benthic fauna at different sites during the 5 wesdmpling
period at Alaro stream, Ibadan.

There was diversity in the number of different ganef
benthic fauna at the different sites in Alaro stne&ite 3

Throughout the sampling perioRana spp was found only
in Site 1 possibly due to its favourable natur¢hi species
given its moderate temperature and high water ntirre
velocity that favors oxygenation of the water and
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conveyance of food particles [32][33][34].Duringettb

The increase in the number of the pollution-toléran

weeks sampling period;orixa spp was encountered three Chironomus andLimnaea and a marked reduction in other
times, whileAmbrysus spp was encountered twice. Thesebenthic fauna can be attributed to the fact thaseh
variations in species abundance may be due to nicleeganisms thrive in conditions of active decompositof

structuring that affects species availability, @ieds such
as fish that consume them and their ability to atigr
before the sampling [33][35].

Table 4. Abundance of benthic fauna at different sites

Genera Sites Wkl Wk2 Wk3 Wk4 WK5 Total
1 2 1 3 1 2 9
2 0 0 0 0 0 0
RETE 3 0 0 0 0 0 0
4 0 0 0 0 0 0
Total 2 1 3 1 2 9
1 0 0 0 0 0 0
LT iEs 2 6 22 16 16 26 86
3 233 137 105 101 87 663
4 33 43 36 36 36 184
Total 272 202 157 153 149 933
1 0 0 0 0 0 0
- 2 7 9 5 4 6 31
Eristalis 3 1 3 4 4 0 12
4 0 0 0 0 0 0
Total 8 12 9 8 6 43
1 0 0 0 0 0 0
. 2 3 0 0 2 0 5
Chironomus 3 20 6 0 > 8 35
4 5 8 6 5 4 28
Total 28 14 6 9 12 69
1 0 0 0 0 0 0
Corixa 2 0 0 0 0 2 2
3 0 2 1 0 0 3
4 0 0 0 0 0 0
Total O 2 1 0 2 5
1 0 0 0 0 0 0
2 0 0 0 0 0 0
ATIEES g 0 1 1 0 0 2
4 0 0 0 0 0 0
Total O 1 1 0 0 2
Grand total 310 232 177 171 171 1061

4. Conclusion

The average water temperature in the study falthimvi
the range found in the tropics 23 29C) as corroborated
in other studies. Thus mean surface water temperatti

organic matter where oxygen level is very low. dstbeen
shown thatChironomus can survive anoxic conditions for
several a long period that can span up to sevezeksv Site
4 can be described as the point where there isveego
from pollution stress due to the increase in biedsity
from sites 2 to 4 due to natural self-purification.

This study contributes to further understandingthod
effects of physical hydrology on the abundance aithic
fauna in a tropical stream ecosystem. The studydoa
decrease in the water depth and width of the stnehioh
is attributable to organic deposition as a res@ilhuman
activities such as industries that discharge utdtewastes
into the stream and through storm run-offs from the
catchment hydrology. It can be concluded that efitu
discharge Alaro stream in Ibadan has negativelyattgd
on the faunal diversity and physical hydrology ofar
Stream. It is therefore recommended that organistesa
should be treated before being discharged intoiviece
streams and a monitoring program for physical higayp
and species diversity should be established feasts and
rivers in Ibadan, Nigeria.
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