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ABSTRACT '

ihe depih, .,«-!mimec; &etal dissolved solids cmc? C()nducilw , of Kubmrm Reselvozr w‘fgre

monitored’ biveskly “bveiweely Decémiss 3003 ahd Aprit 2004, “The range, vaiue.s anc‘i their
inegils were 0.8~ 4.5dm, 42 — §7mg/A, 52 ~ 71mg J/f and 104 ~ 142.. mhos/cm L2 am, 42 6171g/i

59.8mgH arrd 178 ai,mnos/cm fes,:)ertlve:y Total Dissolved Solids oorreia!o(f ggmf:cmzlfy (p <

0.05} with depthy and conduciivity Wm/e alkalinity. _cqrre/ated iquIy and szgmﬂgdant/y (p < 0.05)
with :,unf!ur ivity, Zmai stsolved sic»ftds hut negm‘we!y cormhted,wg{h depth The, e?euncal
conductivity' was posilively and Righly correlated with* deptii while’ Mcrpnofdaph/c Index

(MEH wmcf; ncreasay with deplh decrease correlated. pos:t:velymwdh conducttwty Based on .
the averags vatue of the MF‘f the patentml,{tf 1 qafch of {Iw feservoir was, eslimated to be
38!<g/ha This estimdte ‘was compared with olher values obtained from’ omer African
mscwm;:a/ akes and management  consilerations. under “prjvate Jliabiity.. eomp.;my .are.,
p/of:ezexf

¥,

IMTRODUCTION
‘ Pla :‘nm for ishernes in AINCan reservoirs with the. objective, Of Increasing jng benes
rom & uch reservelr fisheres has been one of the ma;ofwoncems 0{ the k-ood and Agncuttural.f
Organssmmn (FAQ) Commitiee for lniand H her:es of Amca (!ta el al‘, _1982) The concern is
hased on he perception thaf the full bzoiogxral and ewqamm potentual of: resemolrs fisherigs
have ran,i*g béan realizet because:
es ewcus have aiwaya been establﬁshed for purpqsﬁs other than fisherigs as
the inajor. abjectlves -3 g power supply, 1rngatlon., flgod ,ccantmi urban water
Supply, navxgahan, etc, -
.aven. wﬂnn ubstgnt;al fishéries benefits: were, Lexpected. .from,  reservoir
Apfmemﬂ‘ the parhc:pahon of ﬂshery expens often .Come .much too late in:the
,:;!armmg puoce;;s .

Thug Efmhan 25 moblems are, not usuaily, considered, in. the. .engineering design. or,
mcmda.cf for in the D Lm developmem plans Kubanm REQEFVOW fifs,dnto the: gbove pattern.
Fir %y the f@servoir- wa ~C0Ng tructed pnmamy fcsr urban, water- wppiy ‘S‘econdiy! ﬂshene‘;
inierasis were not Jnc:ié.sdect in the engmeermg p!an in order to, .evaluate the:fisherigs potential.
conmbuuon m tl"e averal] | benefits of ithe:. rew;wmg.epmyects The.. .above: .qbservation
nolwithgiand mg Kubanni Reservoir can sml be managed in such away that the reservoir -
fisharies potential can still be realized.

it has een established that the mineral content of the water expressed as total
dissoived solids or alkalinity or conductivity can be used as a rough indicator of the edaphic
conditions which play a fundamental role in determining the biological productivity of
reservoirs or lakes. Ryder (1965) developed an index called Morpho-Edaphic Index (MED
which has been found very useful in predicting fish yield Doth in temperate and tropical lakes.
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Henderson and Welcomme (1974) calculated the ME} for 31 African lakes with known caich
records by substituting TDS with conductivity which compares favourably with the TDS.

The primary aim of this study is to conduct investigation into the factors determining
the ME! which are depth, alkalinity, total dissolved solids and conductivity and follow the
Henderson and Welcomme method in the estimation of the fisheries potential and advise on
the management strategies aimed at increasing fish production in the reservoir.

MATERIALS AND METHODS

Study area A
The Kubanni Reservoir was built in 1973 in order to supply treated water to the
University Community. The storage capacity was 2.6 x 10 m;, with maximum depth of about
8.5m. The catchments area was estimated to be 575km with surface area of 83.4ha and
water supply capacity of 13.64 million litres per day.

Five sampling stations were established on a transect along the largest axis of the
reservoir. Sampling was done biweekly for a period of 5 months (December, 2003 ~ April,
2004).

The foliowing parameters were measured:
Depth

The water depth at each station was measured using meter rule with one end
weighted and dropped into the water and the depth was then measured in meter.
Total dissolved solids

Water sample was collected in water bottles and transported to the laboratory where
the total dissolved solids was measured using the Unican Pye Model (292)

Alkatinity ’ ’

This was determined by measuring 100mis of sample into a conical flask, 3 drops of
methyl orange were added to give a yellow colour. This was titrated with 0.02N Standard
Sulphuric Acid solution until a faint orange colour was obtained which served as the end
point. The calculation was based on Lind (1979)'s equation:

Total alkalinity (mg/l) = ml of titrant x 10
Electrical Conductivity :

Water sample from the sampling stations were collected in plastic bottles and
transported to the laboratory and electrical conductivity was measured using a Unican Pye
Model (292) ’

Morpho-Edaphic Index

The Morpho-Edaphic Index which is an index of biological productivity is expressed as

ME! =Total Dissolved Solids {ppm)

Mean Depth (m)

which compares favourably with:

ME! = conductivity (ssmhos/cm)

Mean depth (m) :

The results were subjected to statistical analysis employing analysis of variance and where
there are significant differences the means were subjected to Duncan Multiple Range test and
Rank Correlation Coefficient

Fish potential estimation

The mean value of MEI for the reservoir was matched with the Regression line obtained from
the relationship of ME) and recorded catch from 31 African lakes (Henderson and Welcomme

, 1974).
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RESULTS
Depth

The mean monthly variation” of the depth of the raservoir ranged from 0.8 - 4.64m
with the mean monthly lustration in Fig 1. The lowest mean depth was recorded in the month
of April while the highest mean depth was recorded in December. The analysis of variance
shows significanit difference between the months (p < 0.05) and the Duncan Multiple Range
test shows high significance in the month of December and January. There was significant
difference betwean stations (p < 0.08) with high significanices in stations 2, 3 and 4.
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Fig. 1. Kubani Reservoir and the Sarpling stations.

Total Dissolved Solids

' The TDS mean monthly ranged between 52 and 71 with the mean monthly variation
illusirated in Fig 1. The highest TDS was recorded in Aprit and the lowest was recorded in
December. The analysis of variance shows very high significance (p < 0.05) between months

with high level of significance in the month of April, March and February. No significant

difference in the monthly means (p < 0. 05). TDS correlated significantly with depth and
conductivity '
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Alkalinity

The mean monthly variation of alkalinity ranged from 42 - 60mg/l with mean monthly
variation illustrated in Fig 1. The highest mean was recorded in April while the lowest value
was obtained in February. The analysis of variance shows very high significant difference
between months (p < 0. 05) with high level of significance in April, March and January. There
was no significant difference between the stations. Alkalinity correlated highly and significantly
with electrical conductivity, total dissolved solids but negatively correlated with depth.
Electrical Conductivity

The 'mean monthly variation ranged between 103 - 142umhos/cm with mean monthly
variation illustrated in Fig 1. The lowest and highest mean conductivity was recorded in
December and April respectively.

of variance shows high level of significance (p < 0. 05) between months but no
significant difference (p > 0. 05) between the stations. Electrical conductivity show high level
of significance in the months .of April, March and February. The conduclivity was positively
and highly correlated with depth -
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Morpho- Edaphic index

The trend of ME! is shown in Fig 2 which gradually rose from December through the
month of April. The MEI was found to correlate positively with electrical conductivity and
negatively with depth. "

U ARG TR e Wl M. e RINIEN

e - . PECEEENS Sy MR SRS A HY

. B e i A UGN S
- ¥ L R Y e o L L ST B - e
E - e -
k= S e B m—— - B -—b‘
. o e .
. = : & _— - ol
£ e e A IS =5 e ER
: ’ P S Sl R et ot w,...m«&if
i - )
o2
[T
e -
TogTay 4
ERR T
- - N N
R ¥3
- = 0t wd

fivees
£
G st S

o1 .
r '
i

3

o3

« % _ @

kS ¢

< g .

C L .

F e

o -é . e ol =T

= 3 .

S . ,
“ b (XY LAys e

LS R (]

Fig. 2. Maay moepthly vatighons o Debin Cengultialy Tots”
Aingalvadt Soliia, MUBlaly wnd Ugaa ot Jarphng-Ladaphir (6 i
' Hunare Resevoir Samaiy - Catda

848



Fish potential estimation

From the relationship between MEI and recorded catch in the 31 lakes as obtained by
Henderson and Welcomme (1974) and its regression line the average value of MEl in
Kubanni Reservoir was estimated as 43 with a corresponding fish yield of 38kg/ha.

DISCUSSION

‘ Production in any major ecosystem begins with photosynthesis and continues by way
of a maze of food-chains whose most obvious products are successive stocks of organisms
that typically increase in individual size as they decrease in toial bulk (Ricker, 1878). Fish and
the fish-like constitute the uitimate expression of the biological productivity of water. river,
pond or lake and economic considerations give them high importance.

Attempts to explain variations in fish production have indicated that the mean depth
and total dissolved solids combined intoc a morpho-edaphic index which are the principal
factors determining fish production in both lakes and reservoirs (Noble, 1280). The minerai
contents of water expressed as total dissolved solids or alkalinity or conductivity is a rough
indicator of the edaphic index in determining the biological productivity of reservoirs or lakes.
Ryder (1965) developed this index called Morpho-Edaphic Index (MEI) which has been found
~useful in predicting fish yield both in temperate and tropical lakes {Mesndersan and
Welcomme, 1974). Thus the higher the MEI value the greater the vield. :

The application of this index has enabled the authors to determine the potential fish
yieid of Kubanni Reservoir which was put at 38kg/ha during the dry season. This estimate
does not cover the rainy season when the yield is expected to decline as a resuit of increase
in mean depth even if the MEl remains the same. This esiimate suggests that Kubanni
Reservoir is potentially productive if adequate management is applied.

Similariy the MEI estimated for Bakolort Reservoir was put at 23umhosiom
corresponding to a potential of 50kg/ha which was above the observed standing crop of
-32kg/ha (ita et al., 1982).

Adeniji (1980) also estimated the potential fish production of about 25 to 40kg/ha

using the MEI method which was also lower than the potential yield of 50kg/ha obtained by lia
et al (1982).
On the basis of this index Kainji Lake recorded a higher yield per hectare which was aboui‘
60kg/ha than Lakes Voita, Nasser and Kariba with 50, 20 and 8kg/ha respectively even
though these other lakes are richer in nutrients. Kainji Lake has an advantage of baving the
lowest mean depth vaiue.

For management consideration there is the need to investigate into the fish species
diversity, distribution and relative abundance as reported by Balogun and Auta (2001). This
will enable the fisheries expert to identify the fish species {0 be stocked (if necessary} or’
whether to recommend close season for the juveniles to attain adult sizes and enactment of
minimum mesh regulation for fish exploitation. Earlier investigation into the actual catch of fish
in this reservoir indicated that the reservoir was over-fished . Presently the Authority has
banned active fishing in the reservoir, a decision in the right direction.

Henceforth the reservoir should be managed as a private liability company. in order
words the reservoir is managed exclusively by the authority for the authority similar to the
approach used in private fish management, in which case fishing in the reservoir by the
general public is strictly prohibited except for a few registered fishermen and sport fishermen
who are permitted to operate with only rod and fine. This model will require clearing and
stumping a substantial shoreline area of the reservoir to permit active fishing like beach
seining.
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CONCLUSION

With the' use of morpho-edaphic index method, the fisheries potential of Kubanni .-
Reservoir was predicted and management strategies are presented for sustainable yield.
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