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ABSTRACT

‘.ThesuxdyexaxmnedﬁsbcathqunjnLake megerla.Thedatafortheanalysxswereabtmnedthmugha '
sample survey of the lake basin.. A total of 252 fishermen were sampled. Multiple regression analysis was
adopted in analyzing the data.. Th&resmtsobtmnedmd:catethatonbodlshomofﬂwiake,:ﬁmﬂyhbw R
cammemmss,yommwomcrdnm%mnﬁnpmmmmgﬁﬁmmaﬁwmg -_
ﬁshcatchby_ ¢ fish-folks.. Family labour has a negative sign. This implies over utilization of this input.”

f input can thus be reduced without affecting the catch fevel. The pooled data for the two.
asnmlarresult Thewchﬁmcnmsaedwactenzedbydecmngmmm The

, &xataredwhonmfamdylabourbeenooumgedamongtbeﬁsluml&yv,
: mepossibﬂxtyofover-ﬁstungmelake 'lheprcvns:onofcredxttoiheﬁshetmmxs

wadsthﬁm@eapmmﬁdmes,reumswscale,Kmmxlake,ngma

INTRonuclmN L
Kainji Damnsoneoutofanumberofmultl—
purposemanmadelakosmNigau.Itlstheﬁﬁh

or sixth largest of man-made lakes in Africa. The -

expectations raised by the construction of the

electricity supply, sufficient fish production, water
transpottauonforbugesamlslnp,musemeoo-

_tourism, - industrial development and -

transformation . of the local ecopomy. Most of
ﬂlmhavenotbeaxacMevedso/far(Rodet
1994). The Dam was . intended to provide
electricity-generating capacity of 960,000kw by

12 turbines of 80,000kw_each. Up till date (year

2002) only 6 turbines are-in-place, 4 of these are
running while- 2 are on stand-by. The remaining
50% of the Dam’s turbin slots is thus left unused.

For navigational purposes, the locks at the Kainji

Dam have never been used in pmctwe (Roder,>

1994)
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The ﬂoodmg of the lakesvalleym 1967, ledto‘
algaeblooms an&enonnousgrowﬂxmplmktomc :
organisms. This resulted in population explosion-
- _among the 90 fish species inhabiting the lake
environment. By 1971, dry season fish catch was -
estimated at- 29,000 tons. The fish resource
increases attracted fisher folks to the shores of the ..
lake. By 1972, 20,000to30000peoplehad)
__migrated- to live in 233 tanporuyﬁdlmgcamps
“to fish and work with little or no infrastructure.
ThccatchdechnedtollGOOMmlW3andto'

__~ 6,000 tons by 1974. “This catch level was still

within the equilibrium e- yield ~of
bétween 5,000 and 8,000 tbns By 1978, the
annualcatchhaddeclmedm4,500tom(lta,'
1982). This situation continues even today due
. perphaps to over-fishing of the lake. A survey in
1975 counted 3444 boats of which 236 or about
7% had engines. This implies that fishermen are’
" opened to the use of traditional metliods mostly.
In other words fishing- actxvﬁles on this lake are
~ almost totally artisanal. There were abont} 10,200



ﬁshermen on the lake for the whole . country.
Olowola (1984) found that by 1979 only 9% of
the 133,728 fishing canoes in operatlon were
motorized. This is about 12,036 cannm '

Fzshmg And Fishing Technologies On The Lake
The production aspect is not clear-cut as the Dam

though man-made operates like a natural pond. .

The normal ten-meter drawdown of  the lake
exposes about one-half of the reservoir’s bottom

to atmospheric conditions in the ‘course_of the

rainy season. At the same time about three
quarters of the lake’s water is removed ensuring
that through mixing of the rest, almost the entire
lake volume is - renewed . annually. As a
consequence, the biological: and chemical
conditions. of the lake resemble those of the rivers
far more thzm the case in other large reservoirs.

Fléhmg cﬂﬂ'epreneurs are not dlrecﬂy involved in

the production process 'I‘hey/ are, _however,

-directly involved in the
Itlsthusgomgtobe_'

the breeding stock. They ope?ate under the
illusion that the lake fishery is inexhaustible. The

adopted ft theWysxs L
Fxsge@n on the lake ot bothered about

feeding neither the fish nor the replacement for

: conceptuahzedm terms of using canoes, paddled -

N /{ )

5= Manual ﬁshmg is’

manually. The use 6f motorized boats or outboard
engines makes travelhng faster and thus more
fishing time ‘is gained. In 1973, the National .
Accelerated Flsh Production Project (NAFPP)
was established. The impact of -this. was felt in~
three key areas of the fishery subsector. These are

the  .canoe mechanization -scheme, Inshore.
Fisheries, Development Project and Fishing

Terminal Development  (Bolorunduro . and-
Arokoyo, 1994). T

The Research Problem :

- Nigeria is endowed with many rivers, man-made

lakes .and ' about 200 _nautical miles of marine
water under Exclusive Economic Zone (EEZ).

~ Hence, enough fish for home consumption should

not be a problem. The production level is however

not sufficient to meet local demands. Importation”

is often used to bridge the supply - demand gap.

’Insplte of i incrwasing biological research activities

of- the Kamnji Laké Research Institute (KLRI),
New Busa inadequate attention has been devoted

' toﬁshmamgementandeconomxclssumonthe

lake. The profitability of fishing on the lake has

-not been clearly demonstrated. -Furthermore,

fishing-on the lake in order to attain sustainability
and conservation needs -to be modernized.

" However, befule this can be ‘don¢, the existing -

dangerapparentmtl;xsthmhnghesmover‘

fishing the lake. Already comments by those long °

associated with the Yelwa fish market hinted that
the big fishes are far and in between (Roder,
1994); Thenahxraleoosysteinofthel(manasm
has changed. Some species of the lake, notably
Lates niloticus have" dmstlcally reduced in
population. One of the downstream effects of the

construction of the dam is_the phenomenon of -

reduced spawning snd natural production of fish.
A&—?Opaeem&chmmcmhhsbm

| claimed. -

Captuneﬁdmesontputonthelakedepenton .

the stock-of fish, the quantity, quality and types of

gears, size. and-type of boat, type of boat

propulsion (motorized or mamual), fshing skl

expmane;ﬁshmgeﬁmtandothusocxo—

economic. fattors. Motorized.. fishing is here =
deﬁned&omclndeﬂresewngdeubleaﬂot,
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~ patterns of/ resource allocation, degree of
© resource-use efﬁc:ency productivity, and rate of

returnonmvesunentmustbeh)own.'l'hls

”mmmwwumumy



with a prediction. of a poss1ble increase to about
Eelek (197 1) usmg canoe counts

10,000mt. |
estimatéd  4,600mt while Henderson (1971)
updated the canoe counts and estimated an annugl
production of 7,200mt: The general conclusr
from all estimates was that with adequate and

good resources’ management an’ annual yleld of ‘

10,000mt 1 1s reahzable on the lake :
Objectives of the Study

The main objectivé-of this studyis to examme the

relatlonshlp between catch level and the t’actors'

used in fishing omr the Kainji lake basin and to
compare fishing activity between the two shores
of the lake. The speclﬁc ob_)ectlves mclude to,

i_._ : \estlmate the catch functlon outhe lake for.
. the western and eastern shores;

ii. . . determine the retumsté scale in ﬁshmg on
.. the lake;

test for chffefences in. the catch functlon
'paramet for the shores,

.

iv.
Ahe ﬁndhgsof this study

Worl/ang Hypotheses
Nutl‘Hypotheses ,

That the factors propOSed as mﬂuenemg ﬂsh catchl
on the lake will havé no srgmﬁcant impact.

H,: i az = 33 —. = as = O
H,: | vaT—bJ"‘ --““bs"""O“
. Altematlve Hypotheses - - .

That the- proposed variables: wﬂl havé s1gmﬁcant E}

influence’ on ﬁsh catch on the. lake‘ e

: Hl: a]¢az¢a3¢ ¢a8¢0

. Poe;led data Chow sffest
: 'NuJ Hypot’heses o

':make pohcy recommen-dations based ont.

“There are no srgnrﬁeantdlﬁ‘mmes inrthe catch —~

input. relatlonshxps between the shOres N

a; =b, i=1,2, 3 8 :
Alternatlve Hypotheses ‘ . .
There are s1gmﬁcant dlfferences in the catch mput

~ relationships between the shores L

azb,  i=1,2,3,.,8

~ METHODOLOGY

(i) Area of Study N

" The atea of study is . the Kamp Lake Basin in-

. Nigeria. The crown of the dam is 144.8 metres

above seas level and 65.5 metres above the river

- bed. Hence, it is 60 metres at its deepest (Ayeni, .

1998). It is capable of storing 12.5 km’ of water.
of which 11.5 km’ can be used for power
generation. The. lake is* about-136. km Iong and’
about 30 km wide-at its widest poifit. It covers an
area of 1,250 km* when' full (Roder, 1994). The

- full.area is referred to as'the kainji lake basin: It is”

located between-tatitudes 9°° so1 and‘10° 55'N and-
longitudes: 4°; 21'. and 40 25'E. The ‘Basin is
divided into 3 strata. Bazigo(197T,1972) showed

- that stratum 1 covers 20% of the lake’s surface

area. It accounted for 17.5% of. the total. fish:

“catches. Stratum ]1 constxtutes 70% of. the total
' area of the Iake It could produce : about. 62:4% of
the total ﬁsh catches The last stratum III covers -

10% of the area and can produce about 20. 1% of
fish catches. From development wewpomt strata
Ii'and III offer ‘better ‘production/catch prospects..
The strata are sub-dlwded into- 6. suh-strata such -
that sub strata 1, 3, ami 5 are | on the:

- western shore whrle sub strata 2, 4 \‘ aﬂd 6 are on

the eastern shore of. the lake e
(i) Method of Data Coi@éctzem © o

" The data used i in:this study weie:cdleeted from a‘:

‘sample survey of the’ Kainji, Lake Basin..in-
Nigeria. ‘A two-stage sampling procedure was

employed in selecting the sample needed for the‘.. )
subsequentanatysrs ‘As'a fitst stage of sampling,

 fishings-settlements. based-on - their mpdrtance,j’
7 volume -of - trade’ and route: accessibility were -

_ purposively .+selected:: - These - ‘isiclude Yéuri;

+..-Zamare, Wawa, Wara, Kajabal mé-‘Faimwaon thef-" .

eastern shore of the lake. On the'west

" Komala, Rofw, ¥ Kokoh Siiagume wae aid-

127



Barkm—Dam were selected This means 6 settle-
ments per shore -

In the second stage of sampling on the westem
shore 20 fishing  households were. randomly
selected in eachsettlements based ‘on ‘the list of
fishermen sourced from Kainji Lake Research
Institute, New Bussa. This gives a sample size of
120 observations. On the eastern shores, 22
fishing units weré¢ also randomly selected per
settlement for a total of 132 cases. The overall

‘sample size is thus 252 households.

(iii) Method of Data Aualysis R
Multiple regression analysi is- was used in
analyzmg the data. The form of the catch
function is specified as @ function of effort and
other inputs. o S

(a) Model Spe}%atmn

X X5 Xy Xar €)oo B)

Qy =

QX = (X1, xz, X3, ... X, €) ... @)
Where Q, © = catch on the westem shore -
Q% = catc’hf"exf the eastem shore -
Q = pool.edfc;tch data for the shores - -

X;'s are the explanatory variables for each model..
The variables hypothesized as influencing fish
catch on the lake are age in years (X;), family
labour in hours(X;), education (X3) in years,
capital expenses in naira (X4), motorized (Xs),

which is a, dummy variable, if motorized = 1,

otherwise = 0; fishing ‘experience in years (Xe).

Credif ' — “use (X7) a dummy variable, if -

yes=1, otherw15e—0 and apprentlceshlp training
Xs) 'a‘f dummy vargable 1f apprentxced
=1 otherwise=0." o

The Cobb-Douglas catch functlon was estimated
in each case for the equations. This niethodology
is adopted bécause it allows for a direct estimation
of the elast1c1t1es of catch relative to the inputs. _

-3(11) Chow'’s Testaof Equalzty of Parameters

'Thls is used ‘to test for equality ~between -

coet’ﬁcwnts obtamed from different samples. If
the estimated relatnonshlps differ significantly,
then the relationship is changing from one sample

Ftab =

to. the other If the. dlfference is msngmﬁcmt, the .
relatlonshlp is stable from sample to sample

The test — StatlStICS‘is given by ‘
Qe ,-(Ze.+Ze ‘)/l/ (4)
Feal =

T

n,+n2 ZK

]This is compared Wlth the theoretlcal F - Valuc;

’ repxesentedby L

Fo.oSyVhVZ . o
Foos,K,(!ll +m- 2K)

I

memeoreucalvamedeﬁnmhemncamgmof
‘the test where K is the number of parsmeters

- estimated. If Ftab > Feal, then null hypothesis is

mepted'l‘lusmhesthatthcsanplesgwcthc
same relation-ship. Hence, the economic.
relationship under investigation is stable and the
twosamplescanbepooled -as one. If however,
Ftab < Fcal, thenthenullhypothesnsnsrejeeted
whxlethealtanahve hypothesxs 1saccepted. v

_r

RESULTS AND DISCUSSION

- The estimated equatloﬁs are presented in Tabie 1.

As regards the western shore, the results in
column 1, indicate a - negative relationship
between family. labour inputs (X3) and fish catch.

.- Thé coefficient of the variable is stgmﬁcam at the

1% level. This tends to suggest excessive use of
the input. The capital expenses (Xi), type.of
operation whether motorized or not (Xs), credit

-use (X7) and apprentiship/training (Xg) are all

positive and significant at’ the 5% level. The R’
value of 0.6842 indicatés a goodness of ﬁt for the-
estlmated equatlon . :

On “the .eastern shore the ‘estimated - equatlon
column . 2 in Table 1 showed. that family labour

“(Xy) is. negatwe but s1gni‘ﬁcant at 1% level just

like on the western shore. It is also observed that
both the capltal expenses (X4) and type. of
operation (Xs) are positive and significant at ‘the
5% evel like on ‘the ‘westemn -shore.: However,

crédit-use (X7), which is positive is significant at
‘1%asagamst5%onthewestem~shore Similarly,

apprentwhlp/ttmmng varigble (X¢) though also
- positive is only significant at the 10% level as



MS%onﬂlewestanslme 1‘heR2valueof
0.7053 shows a goodness ”-ﬁtfortheshmateﬂ

equation. :The result for ‘e’ poded data for ‘the. §

twoslmmsxspesmtedmcohm3ofTab1el It
must be noted here that while five out -of the

varniables used are sngnﬁeant at- Jdlﬁ‘erent_levels _

for the shores, the" pooled’. data “showed six
significant variables. Here, age (X;) is found to be
ncgative but significant at the 10%. It is not
sipnificant for the “other two e(wahpns Famﬂy
labour variable (X;) which is also” negatwe is.

sngmﬁcant at the 5% level capltal expenscs (X..)_ )
and credit are (X7) are still positive and significant
at the 5% level. The type ‘of operahon vmable
(Xs)....and. - apprentiship/training - (X;)' me aalso
positive but:significant at 1% level.. The:R value:
of 0.8156: fmthﬁymled datamdwes a gaod ﬁt
f@l’thedata' O SRR

Table I: m&h&-u:ugm

Ewlnoulmnrmmr{ C
—I.i’ﬂ , o

Veviables -

5T SR
{1iH6) < -

Equﬁmn?(!)?wms , ‘, )

% .‘Emmrumms —

~ 0.0057

ey -

‘,'(200“)

S om3

- (2.1048). .

‘(0836]) e
SR e AT
L 3.2446)

- 0.1095*

0.5184*
0321*,

03230 -

(1.7299)
o
07083 T

Sotlcc: Field vaey, 2002 (t—values in parenthwes)

—t.i-n-qi--n-ﬁ-u

The Chow's Test of equality of parameters was
camied out on the westem and eastemn shore
luuls.'l'healcnhtdl’-valuels22829whﬂethe. :

F-tabular is 3.6700. 'I‘heF-talmlarlsgreaterthan
F-calculated so. the mull hypothesis is accepted.
“The caiich relationship with these variables is thus
sld)hl]nerdanmnsli:plsnotchangingﬁomone
loamtomeother The catch funiétion is thus
hndofhanghomomusfortheﬁshennen

mmtowdeofMeqllatIm&areobtamed

by adding all the. coefficiemts;. For the, western.
shose. this was galculated to: be equal to: 0.8682 -

while for the: castem shore. it was 0.8665.. Both
,mmmmmm ﬁmcmhan
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theiake The pooled date gavearetm'nstoscale

| ‘of 0.9816 which j is. hlghet than for the individual

~ ‘equations Thlsnsveryclosetoumty Thlstends'
to suggest ‘that there is a movement towards a
constant returns to scalemcaptureﬁshénesonthe.

lake.

-.PGLIMOMMENBATIONS

The results tend to ﬂnply that excessnve famxly
labour is in' used on the lake. The more of this
input that-is. usedthelessthe*catchasd:eym
negatively related. There is the policy need .to
“feduce’ eﬂ'ort mto ﬁéhmg eman;,mng from famxly
labour pool. To allow this to_go on may lead to
over-ﬁshmg of the lake. Capltal .expenses,




motonzcdﬁshmg,ctedltava;lahmyanduseas welfare Thebméﬁtofm:lgﬂlcﬁms
well as: apprentiship/ training - itive . - ‘unqumtxfable Tlnswilllﬂpllmlnﬁdlﬂnﬂn
significant i m o e ey
Flslxm ©. expo
heabletohnymﬁf&esemandmw* o wi _

- ﬂ;etrcatch form Cmdltavhld;ihtyamd - stakeholders of the

| mamq B.O(lm)mwmo:mns-ﬁumi
Ymmamwuwnuumm)m;\wmm
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