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Water temperature, Dissolved Oxygen, Biological Oxygen de O et B, e Ak
dissolved solids and Alkalumty show significant difference ( ). ) Jifference (P<0.05) between we!
while air temperature. pHL conductivity and hardness showed no significant g1

aind dry season

i

o R("l)!:c(u'ul(:x)?‘f hmmoiney s becommg more established i Nigeria due to the MCTeasmyg awarciess :
the nsefulness of water resources as a free gift of nature to man and aquatic lives. The great drve fow ]
water resources for fisheries. wngation, anmimal rearing. recreation, domestic and industrial water supply.
tourism attraction and public health hazard and conservation of fresh water ecosystem prompt the need for
screntific mformation on the smband water bodies. This mvolves assessing the physico-chemical paramcters
ofwater 1o determunes it potentials productivity for future uses, and hazards 10 aquatic and human Ii1 < Ihe

quantity and quality are important, 11 1< quality that determines and supportit biological composition (Kol
and Oladmeyr, 2003))

In Nigera, lmnoiogical studies began 1
Onabannro (1952). Tolden and Green m

uscluliess ‘portability) and characte

twentieth century with (he works of Pioncer, i1,
1960) who work on some Nigena nvers, (e biodin cran
risties of i niver depend on s physico-chemucal prospective whicly
water bodies are much more preductive than others (Adchisi, 1981
ysico-chemical paramelers whicl have effect on the fish's behavior are
those which characterized 1 habitar, which provide optimal conditions for cating and for reproduction (Jean

Fuc, 1997). s field of Aquatic resource management provides mformation o develop new managenient
strateies for the preservation of hiody, Crsity - tropical aquatic ccosystem (Donald, 1995)
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MATERIALS AND ML THOD

River Gurar was eed for sindies with S sampling stations between Gurara water fails and Lom
settlement: Station (1 was focated ap stream of Gurara water falls around Bonu viHngej <_;mtinn.(l) at the
foot ot the water falls, Y Sk deson stream of station 1 station (3) s at the ('HHHI.IICHL'C} ol rivers (un;lm_:xml
Fatac about TORm avway trom veater fall Staton () was located at [zom 1()\\'lns‘hlp bridge nh«vml Ihm tn.nn
statton (3 Station (S) s at the outshirt of Lzom settlement about 3km away [rom station (4). The snmplmlg
of surface water was carred ont once cvery month from June 2004 - May 2005 (12 months). [he \'mn'pl(l\
wereimmediately nansported waith ice block to the laboratory of Water resources, Aquaculture and Fishernes
Federal University of iechnology Minna for water quality parameters analysis. ‘ o

e air u;n! water temperature were measured at each station using the ccpllgradc mercury m’g;i?\
bulb thermometer (0-110°¢). Dissolved oxygen and BOD of the water were determined by Winklers Azide -
method. .

“The pHof water samples were determine using Kent Fil 7045/46 p}l meter in the‘ %ul'mrznn‘ryl.r()](illlt
temperature. The conductivity was determined by using model W.PA CMD ‘4()0 C()ndllLlIYlly' meter. | .(.
readings were expressed in phoms/em: Total suspended particles were determined by cyaporation of \\:A(u
samples while hardness and alkalinity were determined following the procedure as described by APHA
(1992), (L.ind, 1979)

RESULTS y

Water temperature, Dissolved oxygen, Biological oxygen demand, Chemical oxygen demand, Total
suspended solids and alkalinity shows significant difference (P>0.05) between wet and dry season means
while air temperature, pH, conductivity and hardness showed no significant difference (PP - 0.05) between
wetand diy season (Table 1), Figures | and 2 shows the monthly variation in air and water temperature at
different stations. Analysis of variance for air temperature shows no significant difference between season,

and stations (p=0.035) (Tables: Yand 3) while seasonal variations in stations show higher mean value in dry
season than the wet seasons (figure: 16)

45
>
) o e
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35
.
x
P - . Stauon 1 .
k) peall ~w Stauon 2
# . aton 3
/ . .
g Stauon 4
« » - .
- ™~ Siauon 5
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-
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June Juty Lt et ot Loy lec Jan Foh March Apni May

Figure 1. Mean tanthity Air Temperature Vanation at Difterant Stations along River Gurara

Table 1: Result of t-tests for comparison Between We
chemical parameters of River Gurara

95% Confidence mterval

t and Dry Seasons for physico-

of the Difterence

Lower Upper t df Sig. (2-
tailed)

Air Temperature (°C) -5.049  -2.071 -4.936 24.000 0.000
Water Temperature (°Cj -2.7611 0.601 -1.326 24.000 0197
Dissoived Oxygen (mpg/1) -0.428  0.168 -0.900 24.000 GATT
Biochemical Oxygen Demand (mg/l) -0.129 0.214 0.515 24.000 0.283
Chemical Oxygen Demanl (mg/l)  0.535 1754 1.098 24,000 0).283
pH -0.593 0231 -4.701 24.000 0 000
Electrical Conductivity (hrmhos/cm) -44.999 .19 74 -5.271  24.000 0.000
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0.01]  0.006 -0.575 24.000 0.571

Total Sus led Particles (g/mil)
e ess (me/l) ) 0.078 0.377 3.139 24.000 0.004

Hardness (mg/])
Alkalinity (mg/1)

(P> 0.05) show significant difference.

.0.157 1.155 1.570 24.000 0.129

Table:2 The mean values of the parameters. measured at different sub-seasons of River Gurara.

(June 2004- May 2005)

Sub-season Sub-season 4

3
28.20+ 0.42 29.87 £ 1.08 39.80+0.17"

n

Parameters Sub-season 1 Sub-season 2

Air Temp. 28.56 + 0.51»

Water 26.30 + 0.17 28.13+0.88v 24.27 & 0.42 35.60%0.23"

Temp. . n

DO 0.66 + 0.09~ 0.40+0.08 .0.86+0.18" 0.59% 0.167

BOD. 0.36 + 0.04» 0.17+0.06" 0.52%0.09~ 0.56 % 0.14»

COD 3.96 + 1.56" 0.91+0.19+« 2.28 + 0.25 0.60% 0.41~
ah

pH 6.40 + 0.05* 6.86+0.10b 7.02+0.11» 7.03+0.02"

EC. 4.93 % 0.24> 10.34 + 0.10 36.79 t 57.49% 7.96¢

il 8.52h

T.S.R 0.01 + 0.00" 0.02 £0.00» 0.02+0.00» 0.02+0.00"

Hardness 0.53 £ 0.06 0.57 + 0.80» 0.29+0.05~ 0.55%0.11"

Alkal. 0.59 + 0.05" 1.87+0.53» 0.89+0.16» 0.8+0.07"

The mean values with the superscript on the same row are not significantly different from each

other at P< 0.05.

Sub season 1. warm rainy season 2. cold Rainy season 3. dry cold season 4. hot dry season
Table 3- The mean value of the parameters measured at different station of river Gurara and their

standard errors.

Parameters Station 1 Station 2 Station 3 Station 4  Station 5

Air Temp. 30.54 t 3227 + 32.25 + 31.50 + 31,83 1.54
2.15 1.62¢ 1.62n 1.46n

\bater 28.45 + 29.00 t+ 28.50 t 28.67 + 28,67t 1.53n

Temp. 1.39» 1.550 1.35 1.43»

DO. 0.71+0.16+ 0.53+0.19 079+0.13» 0.5210.18" 0.58a+0.15"

BOD. " 0.48+0.07 0.72+0.12¢ 0.57%0.13+ 0.52£0.11n 0.44 £ 0.10»

COD. 1.61+045 1.76+0.49 2.00%0.55 1.92+0.50 1.94+0.54"

pH 6.82+0.07° 691+008 691+0.11» 688+0.11» 681%0.17

EC 26.46 t 27.17 + 29.46 t+ 28.11 t 29.37 £ 9.90
8.53n §.35 9.77» 9.99a

TSP 0.02+0.01» 0.02%0.000 0.02+0.000 0.02£0.000 0.02% 0.00

Hardness 0.50+ 0.07» 0.39+0.06 0.54+0.09° 0.45+0.100 0.54+0. 12n
Alkal. 126+ 0.14» 0.93+0.20n 1.10+£0.32+ 1.18+0.49" 0.90¢0.29

The mean values with the same superscript on the same row are not different from each other at P< 0.05.
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of River Gurara

A Water DO BOD  COD.  pH EC T.5.P Haud \ i
Temp Temp

All

Temp.

Water

Temp. 0.76*

DO 0.05 -0.17

B()b. 0.05 0.10  0.11
COD. -0.15  -0.30 0.16 -
0.14

pH 0.39* 027 0.19 0.10 -0.30
EC. 0.16* 036 049 . 0.03  -0.52* -
» . 0.03
T.SP. 0.10 0928 . 0.03 - 0.25  -0.20
» 0.25 0.32*
Hardn = 0.04 013 1.14 053 -0.14 020 -004 -0.25
€Sss
Alk. 018 -0.22 0,00 0.16 -0.15 -0.33* -0.03 025 1.00
%

" Shows significant at (P>0 05)

Dissolved oxygen showed marked diff

erence in February in all stations (Fig 3). Seasona! varigtic.n
shows higher value in dry season tha

n wet season in all the stations except in station 5 with highe:r
wet season value (fig 16)
Analysis of variance of mean values of stations and sub-season do not differ significantly
(p<005) (Table 2 8‘ 3) Dissolved Oxygen (mg/l)
2 ~*— Stanon 1 E
~ ™ Stanon 2 A
Station 3
Sianon 4
s ' Stanon 5 \
n L
1 /\ ! !
- \ / \ /
TN /
05 : N \. //
. X //
G - ] . S - P "\,_\/’&
0
Jura Jaty AugLet Cert Oc lov Der. Jan Apiil May

Fev March

Mean monthly variations of'l
in mean valye within sub.se
SCAsON mean valye v
difterence in
value th

30D is shown in Fig 4. Biochemic

a50ns. Low value was recorded in warm rainy sub-season (June

as.hlghcr than dry season in all the stations, Analysis of variance show
all the slulmns and sub-seasons (P=0.03) (Tables 2 and 3) Wet se
an dry seasony (Fig 6y,

al oxygen demand show ﬂucnmlinu ranges

-August). Wey
no significant
ason show slighy higher mean
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Figure 4 : Mean Monthly Biochemical Oxygen Demands Variation at Different Stations along
River Gurara

Highest chemical oxygen demand mean value was recorded in warm rainy sub-scason (Junc-August)
followed by a very sharp decrease, which rises in cold rainy sub-season (September-November) it increases
further in cold dry season (December-February) and decreases down in hot dry season (March-May) (fig: 5).
Analysis of variance showed no significant difference in all the stations (p<0.05) while significant difference
was recorded in stations 3 and 4 with sub-seasons respectively (p>0.05) (Tables 2 and 3). There was slight
higher wet season mean value than dry season (fig. 6).

6
Cheny( xygen Demand (mg/l)
4
3
*- Station 1
~®- Station 2
2 Station 3
Station 4
e —*— Station 5
' .
ANt
”
0 .
June July  August  Sept Oc! Nov Dec Jan Feb.  March  April May

Figure § : Mean Monthly Chemical Oxygen Demands Variation at Different Stations along
River Gurara

Nl - ;
P range was between 6.4 - 7.3 (figure: 6). Seasonal variations shows higher mean value in dry season than
wet seasons (figure 17). Analysis of variance show n

eas . . o significant difference between the stations (p<0.05)
but significant difference was recorded in the sub-season, 2, 3 and 4 (cold rainy, cold dry and hot dry sub-
season) ' e

respectively (p>0.05) (Tables2 and 3).

Electrical conductivity had his highest mean value recorded in cold dry season (February-March)

and early hot dry sub-season (March) followed by very sharp drop in April and high increased in late hot drv

season (‘May) an?d relatively uniform low mean between (June-November) (Fig 7) Analysis of variance show
no significant difference between

he stations (p<0.05) but show a significant differ i -s¢
exeets (1) Tables 3 d 3 g ence in the sub-scasons
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Figure 7 : Mean Monthly Electrical Conductivity Variation at Different Stations along River
Gurara

Total suspended mean value was low generally with two peak value recorded in (October) and
(April) (figure 8). Analysis of variance do not sl

how significant difference from stations and sub-seasons
(p<0.05) (Tables 2 and 3). Seasonal variation between wet season and dry season was very low and do not
differs. (Figure: 6).
g%'é“ Suspended Particles (g/mi)

005
|—— Station 1

004 ~®— Station 2

Staton3 !
~  Station 4

F—=— 51

863 Stalon 5

002 LY

N\
\
N
DN
001 i B i
0 ’
June July August Sept Oct Nov Dec Jan Fab March April

May
Fig. 8: Mean Monthly Total Suspended Particles Variation at Different Stations along River
2 Gurana

Hardness mean valye increases from warm rainy sub-season (June-August) which fluctuate and
decreasgs sharply in hot dry sub-season (March-May) (figure 9). Analysis of variance do not diffes
significantly from each other in

all the stations and sub-stations.(p<0.05) (Tables 2 and 3). Higher mean
value was recorded in wet season than dry season (figure 6).
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Figure 9 : Mean Monthly Water Hardnnss Variation at Different Stations along River Gurara

Alkalinity was at it peak in cold tainy sub-scason (September- October), it dropped sharply in November
and fluctuate within the same range o the month of May (warm rainy sub-season) recorded low mean value
Analysis of variance do not differ significantly in station and sub-seasons (p<0.05) (Tables 2 and 3)
AlKalinity mean value was higher in wet season compare to dry scason,

DICUSSION

The water quality parameters vatiation between the samples, stations. months and season observed
during the study is characteristics of most tropical rivers. The positive correlations observed between air and
Water temperature for all the stations ( Table 4) agrees with the findings of (Dickson, 2001) who indicated
that a standard air data can he adopted to predict water temperature as there is a“lincar relationship between
the two parameters. High temperature value recorded in the month of March (hot dry sub-scason) in all the
stations could be due to intensive sun rays that sub-season, which marks the preparation for rains. The low
temperature value recorded in (1 december-Iebruary) may be due to the effect of dry cool harmattan weather
brought about by Notth F'ast trade wind. Late summer sun rays account for high peak temperature i
September - November. Wade. (1985), observed that the temperature is an important physical factor
influencing water quality. distribution and abundance of organisms. [igh lemperature value recorded in
stations 4 and 5 where a lot of human activitics are concentrated using the river and discharging wase
materials into the wate agreed with whay Dickson, (2001), observed in Gona river, Farin Gada Jos. [ e
phenomenon of low tepperatine due 1o hamattan was also observed by some rescarchers in some Alrican
nland water bodics (Adeniji 1978, T hom and lohn 1993 Kolo and Oladimiji, 2003). The positive and
significant (P>0.05) courelation ol temperature with total suspended particles agrees with work of Bovd and
Irobish (1990) in which they observed that lemperature of surface waters in turbid (pond) are greater than
those of clear water.

The low dissolved OAXECn tecorded in all the station was e
course full of rapids and falls causing the river (o flow- {
acrated however reverse was (he findings. The
arganic and inorganic waste into the rive

ast expected due 1o the nature of river
astand swift which is expected to have heen highly
low dissolved oxygen may likely be due to high discharge o
r. through surface-run-off and human activities. The reason for low
dissolved oxygen in this finding is open for further research. The relatively higher value of dissolved ONYeen
tecorded inall the stations between December - Iebruary may be due to cool weather, cool water contains
more dissnlved oxveen than warm water (APl 1AL 1992),

The higher biochemical O\Y
deep pool at the foot of (he water falls, which might accumulate organic sediments and high temperature
causing the decay of organic matters using Up the dissolved oxygen leading to lower dissolved oNygEen
content and high biochemical onygen demand value. Similar effect was observed in two contrasting mine
lakes in Jos (Obioha, 1984). The least means value recorded in stations 3, 4. and 5 in the month of (Januay-

gen demand mean value recorded at station 2 could be 48 result of




. maashad T Sllhe dedhA-ad-h St oS o 2 __ doa

Febraary) might be due o cool weather (harmattan) winel, nught mhibited the decomposinon

ol arginm
matters by nucrobes at that penad

Fheher chenncal onvpen demand recorded - station 1

during dry season could be due 1o
shatlowness of water that casily pet heated up resultmg mto re

latively higher water temperature wiuch i
» ; AN < pend prreatly
turm encourage chemucal weathermg of the bed rock, Dischar pes due to human activinies who dey )

¢ Cres il I : o chemical ux
on the tiver at this the hot dry sub season for water might be responsible tor the higher ¢h

YOI
demand at this sub-season

- ‘ ]
[he pHrange (6.3-7.1) recorded in this study agreed w‘ilh rccf)n‘uncmlctll rf”m.c n.t ](ﬁ ’ﬁml 1;,’,.[?‘;:.[|.\r‘:,|.l'l
support aquatic hfe mncluding fish (Boyd, 1979). The hydroggn I()I].‘:‘.‘Of (n-n-;n;l IFIVLV v.ul.u m'. " .‘|, o
with shght merease mowet season. This could be due to dilution effect of rain fall on the ”v:jl]’( 'u, '; 1;”“ )
lowey p]l value recorded from stations S and 4 could be due to the gfﬂucnl mﬂ(v)w from N.N. . 'l'! -l( | !l
station and other human actvities such as car washing and domestic sewage disposal into the river at tha
point
Ihe conductivity value recorded was low in wet se
merease - dry season could be due to concentration ¢
water, the higher the conductivity. The low
nature of river bed rock of the river course

ason, this might be due to dilution factor and the
ffect of solute and high temperatyre, the warmer the
value recorded i the month of (June July) could be due to the
APHAL(1992) said conductivity in streams and rivers is affected
primarily by the rtology ol the areq through which the water flows. The higher dry scason mean value was
also observed by Ovie and Adenijn (1993) and Kolo, ( 1996) in Shiroro dam reservoir. The conductivity value
recorded m this study fall below the range ol 150 and S00pohms/em which is recommended to he suitable
for survival of fish and macro mvertebrates (APHA 1992) and this might accounted for
composition and low catch per effort from this rver,

The wtal suspended particles value
tonature of this river at this section, be

Fhe water hardness hig
result of less water movement
swilter water movement w
acidie condimon,

few fish speene,

s recorded were generally low in all the stations. [his m
g confined to it deep course,

her mean value recorded at st
and moderate temperature,
hich aerates the water

ay be da

ation 5 and 4 may be due to decay process as a
while higher value in station | may he due 1o
i encourage decay processes whicly et colii
The low water hardness 1 all the st
magnesium, carbonate nunerals thus

Alkalmity higher mean value recorded in all the st
due to the dilution effect, less water movement, lowe
processes, while lowest mean value recorded at st

acidic nature resulting from concentration effect during this period as a result of decay of organic imatters,
higher temperature and lowe dissolved oxygen. Low walter ulknlinily is associated (o consequent Jow
productivity in aquatic ecosystem (Khan and Ejike, 1984).However a trend of lower wet season mean value
was observed in some Nigena water bodies (wright, 1985 and Kol0,1996). This does not agreed with the
ﬁnding of this study which recorded higher wet scason mean values than dry season mean value.

In conclusion physico chemical analysis shows that all the water quality parameters considered in
this research fell withm the tolerant level recommend by the World Heallh Organization (WHO, 1988).

Exeept for dissolved oxypen, clectucal conduetivity and hardness which were below recomme
fish production.

ations suggest that the wate

ris soft and have low level of calcium and
less productive than ha

rd water (Thurston et, al, 1979)
ations in the month of (August-Octobe
r lemperature, less weathering and deco
ation 5 in the month of April-May,

r) may be
mposition
might result fiom

nded range fo
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