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Multigear Fishery of Nile Perch (Lates niloticus) in the 
Winam Gulf of Lake Victoria: with Special Reference to 

Mortality, Selection and CatchIEffort Data 

C. 0. Rabuor and J.O. Manyala 
Kenya Marine & Fisheries Research Institute Sangoro Riverino Laboratory 

P.O. Box 136, PAP ONDITI Via AHERO, Kenya 

Abstract 

A survey of multigear fishery of Nile perch (Lates niloticus) in the Winarn Gulf of Lake Victoria 
indicates that total mortality coefficient (Z)determinedfrom longlinefishery using hook number 6was 
double that of hook number 7. Total mortality coefficient determined from gillnets and beachseines 
were lower than those of hooks. The catch per unit effort (Clf) measured using different criteria 
indicated an increase for all gears in 1990 as compared to 1989 except for gillnets. A two-fold 
increase in unit effort (f) increased the (Cn) for mosquito seines by only 30%. Thetypical exponential 
decay of (C/f) with increasing (1) of exploited stock in equilibrium was lacking in the case of Nile perch 
in the Winam Gulf. 

Introduction 

The artisanal fishery of the Winam 
Gulf (Lake Victoria) is amulti-gear, multi- 
species fishery consisting of L. niloticus 
(1 6%); Rastrineobola argentea (35%), the 
tilapiines (2.5%) and the rest of the mixed 
species (2.5%) (Ogari, 1985, CIFA, 1987; 
Rabuor, 1988). The predominance of Nile 
perch in commercial catches has been docu- 
mented for the Kenya portion of Lake 

Victoria in the recent past by (Ogari, 1985; 
Asila and Ogari 1988; CIFA, 1987; Getabu 
1988; IFIP, 1990 and Rabuor, 1988). 
Fishery surveys have k e n  conducted in 
the Winam Gulf from time to time using 
bottom trawls (Kudhongania and Cordone, 
1974; Marten et al., 1976; Benda, 198 1; 
Muller& Benda, 198 1), Catch Assessment 
Surveys on the artisanal fishery by (Mainga, 
1985; Rabuor, 1988) and length frequency 
analysis by (Asila & Ogari, 1988 and 



Getabu, 1988). The Nile perch fishery in 
the Winam Gulf is however more complex 
than can be realized from casual obscrva- 
tion, due to the multigear method of 
harvesting. The main objective of this pa- 
per was to evaluate the impact of three 
most common gears used in the Nile perch 
fishery and assess their efficiency. 

The Study Area 

The majorponion of the Kenyan waters 

of Lake Victoria is a narrow Gulf, known 
to various authors by several names (Fig. 
1): The Victoria Nyanza (Graham, 1929); 
Kavirondo Gulf (Copley, 1953; Muller & 
Benda, 1981); Nyanza Gulf (Rinne & 
Wanjala, 1982; Ogari & Dadzie, 1988) 
and the Winam Gulf (Okach, 1982; 
Manyala. 1991) are all one and the same 
place. The Winam Gulf of Lake Victoria 
has an area of approximately 1,400 km2 
with a length of about 60 km and width 
varying from 6 to 30 meters. The mean 
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Fig. 1. Lake Victoria (Kenya) showing some of the major landing beaches 



deplh is 6 meters while the maximum 
depth is 43 metres. The surface is elevated 
at 1136 metres above the sea level. Its 
irregular shoreline is about 300 km with 
several large bays. Major affluent rivers 
include the Kibos, Nyando, Sondu, Yala, 
Kuja, Awach, Mogus and Lambwe. Water 
exchange with the rest of the lake takes 
place through the Rusinga channel while 
the major outflow from the lake is the Nile 
river. 

Materials and Methods 

2.1 Data Collection 

Length-frcquency data was obtained 
from random samples at Port Victoriausing 
beachseines, Dunga (longlines) and Kaloka 
and Luanda Kotieno (gillnets and mosquito 
ncts) from January to December 1990 on 
monthly basis. 

Catch statistics were collected by beach 
recorders permanently stationed at twenty 
two majorlanding beaches along the shores 
of Winam Gulf as part of a routine Catch 
Assessment Survey (CAS) by KMFRI 
laboratories for 1989 and 1990. Catch per 
unit Effort (c/f) was estimated from the 
dala. 

2.2 Data Analysis 

Length frequency analysis for the esti- 
mation of total mortality coefficient (Z) 
and selection (S) was performed using 
length-converted catch-curve method as 
described by Pauly (1983, 1984; Jones 
(1984); Wetherall (1973); Wcthcrall et al. 
(1987); Sparre (1987) and Sparre et al. 
(1989) based on Von Bertalanffy (1938) 
growth model. Input data for this analysis 
was the weighted sum of all length- 
frequency samples over a period of twelve 
months. Lao = 205 cm and K= O.19yr-I 

from Asila & Ogari (1988) were used as 
input parameters for these analyses. The 
Catch-Curve is a regression analysis on 
the descending right arm of the catch- 
curve. 
Yti)= a +  bXti) 
where: 
XCi) = relative age at length LQ) 
= 1/K + In (1 - L(j) + dL/2/L, )) 
YQ) = In (CG))/d\) 
where: 
Lg) = lower limit of length-group j 
dL = lcngth interval size 
K = Von Bertalanffy curvature parameter 
Lm = Von Bertalanffy asymptotic length 
dtCi) = The time it takes to grow from 

length LCi) to Lti+l) 
= l/k* In (L,- Lfi)/(Lm - L6)+)) 
Cti) = Numbers caught in length group j 
The total mortality coefficient (Z) was 
estimated from the slope as follows: 
Z = - b  
The selection curves (s) were estimated 
from the catch-curve equation as follows: 
S = C(j)/Cp(j) 
= 1/(1 - exp (S3 - S2* X6), j=j3 ,  j3 + 1 

.... j4. 
where: 
C6) = Numbers caught in length group j 
Cpg) = Predicted catch in length group J in 
the small length 
group J = j3, j3+l ..... j4. 
S, = L50% * S2 
s2 = log (3)/(L75% - L50%) 
L50% = 50% retention length 
L75% = 75% retention length. 

The total weight of Nile perch landed was 
computed during 1989 and 1990 by 
summation of all recorded data on a 
monthly basis then totalling the value for 
the wholc year. The catch per unit cffort 
(CIF) was then computed from thc same 
data for different effort measurements in 
terms of boat-days, worked hours, crew- 



days, haul days and gear days according to consideringthcoutliers. Thecharacteristics 
the format of Holdcn & Raitt (1974). of Catchpcr Unit Effort fordifferent gears 

arc givcn in Table 2 for 1989 and Table 3 
Results for 1990. 

3.1 Total mortality coefficient (z) and 
year selection ( s )  

This study indicatcd that hook numbcr 6 
had the highest total mortality cocfficicnt 
(4.725) while hooks numbcr7 and numbers 
6 and 7 combincd as well as gillncts showcd 
a more or less similar total morlali~y 
coefficient (2.167-2.644).Thcbcach scincs 
had a low total mortality cocfficicnt (F) 
obtaincd with a natural mortality cocffi- 
cient (M) of 0.34. The results obtaincd by 
Asila & Ogari (1988) arc shown inTablc 1. 
The optimum exploitation rate and the LC 

Discussion 

The results of Catch-curve analysis 
indicate that different gears can be grossly 
biascd when estimating (Z) without any 
correction for selcctivity, especially for 
hook number 6 and the beach seine. A 
similar bias would be introduced in ( 0  
valucs from a mere substraction of (M) 
from (Z). On thc other hand, the bcach 
scincs harvest smallcr sized Nile perch 
lhan all the other gears. Similar bias in 
trawl surveys is possible due to the nature 
of the trawl nets used. Apart from the 

Table 1: Estimated mortality rates for various gears in the Kenyan sector of Lake Victoria for ( M = 0.34 yrl) 

Gear Z F Eopt Lc50°/0 

Hook No. 6 4.725 4.385 0.928 76cm 
Hook No. 7 2.264 1.924 0.858 60cm 
Hook No. 6 & 7 2.664 2.320 0.877 78cm 
Gill nets 2.167 1.827 0.843 72cm 
Beach seines 1.000 0.660 0.660 14cm 

- - - - 

Mean f SD (2.539 k 1.566) 

50% for all the gcars arc similarly shown. 
The beach seines was scen to selcctcd 
fishes as small as 14.0 cm TL. 

3.2 Catch ( C )  and Catch per Unit Eflort 
(elf, 

The variation in catch per unit effort 
(C/O with varying cffort (f) was found to 
be gear dependent. Mosquito nets exhcb- 
itcd a haphazard (c/o with increasing (0. 
Gillncts and longlincs exhibited a haphaz- 
ard and stable typcs of distribution oS(c/f) 
with increasing ( f )  rcspectively.The beach 
scinesshowed a slable distribution wilhout 

-- - - - - 

(2.199 f 1.566) 

pioneering work of Asila & Ogari (1988) 
on Icngth-frequency analysis, more data is 
rcquircd for exclusive study of mortality 
ralcs and growth ofNile perch in the Nyanza 
Gulf. Ligtvoct et al., (1987) observed 
varying modal length distributions of 
gillncls landings at various localities in the 
Southern part of Lake Victoria, while the 
bcach seines showed modes at 45- 50 cm 
in most localities. Longlines had several 
pcaks. This could be an indication of 
variations in the distribution of Nile perch 
in the lakc. The results of the exploitation 
rate; Eopt = F/Z, show that all the gears 
cxhibit ovcr-exploitation considering EOpt 



Table 2: Catch rates of L. niloticus for three different gears in 1989, compared to mosquito seine. 

Long lines Mosquito nets Gill nets Beach seines 

Total 
catch (m.t.) 

Boat days 4887.0 12521 .O 19312.0 3664.0 
Worked hours 82208.0 14293.0 319912.0 32228.0 
Crew days 12423.0 53464.0 58227.0 231 18.0 
Haul days 5933.0 189982.0 25239.0 19908.0 
Gear days 3072979.0 81693.0 679947.0 21868.0 

Catchmoat 
day (kg) 
Catchhour 
Catchlcrew 
Catchhaul 
Catchlgear 

Table 3: Catch rates of L. niloticus for three different gears in 1990 compared to mosquito seine. 

Long lines Mosquito nets Gill nets Beach seine 

Total 
catch (m.t.) 1280 6850.2 4669.1 3676.3 

Boat days 16290 29330 6 1760 8263 
Worked hours 3 1 2500 334836 1165519 75202 
Crew days 42068 122372 182110 50685 
Haul days 18037 3058 1 7 71 487 36476 
Gear days 12880 163 1 64779 2391 598 51107 

Catch/boat day 
Catchlhour day 
Catchlcrew day 
Catchhaul day 
CatcWgear day 

* Lower than 1989. 

= 0.500 as the gaugc of measuring thc 
optimum exploitalionrate (Gulland 1971). 
The variations in catch per unit cflort with 
increasing effort do not show the classical 
exponential decay for all gears except ~ h c  
beach seine. Whereas his  could indicate a 
non-equilibrium state in the fishery, the 
efficiency of all the gears considered and 
their characteristics might no1 allow for 
estimation of maximum sustainable yield 
from the data. Mosquito seines tended to 
give yield per unit efforl in Lems or lola1 
biomass harvested that thc gillncls but 

smaller sizes of the catch. The beach seine 
is evidently more superior in tems  of 
calch in weight than the longlines and 
gillnets in tems of effort. The beach seine 
thus seem to be promising in the Nile perch 
fishery than lhe olher gears in tems of 
profitability. However, its selectionlengths 
are low and destructive. 
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Rapporteur's Comments 

1. The paper evaluated the impact of four most common gears used in the Nile perch 
fishery with a view to assessing their efficiency. 

2. The paper recommended that gillnets of 7" (178 mm) or more be the minimum mesh 
size in Lake Victoria in order t o g i g  the stocks enough time to regenerate and recruit 
into the fishery. 


