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Suggestions to Set Mesh Size Limits and Restrict the 
Fishing Methods and the Types of Fishing Gears on Lakes 

Victoria and Kyoga 

Ogutu-Ohwayo. R; T. Twongo, S. B. Wandera & J.  B. Balirwa 
Uganda Freshwater Fisheries Research Organizations, 

P.O. Bor 343. Jinja. Uganda 

Introduction 

The fisheries of Lakes Victoria and 
Kyoga are the most important in Uganda 
and together contribute over 85% to the 
total quantity of fish landed. These fisheries 
are currently dominated by two introduced 
species: Lates niloticus (Nile perch), 
Oreochromis niloticus (Nile tilapia) and 
one native species Rasnineobola argentea 
(Mukene).,Nile pexh, Nile tilapia and R. 
argentea have contributed over 95% to the 
commercial fishery in Lake Victoria since 
1955. Nile perch, Nile tilapia have 
contributed over 99% to the commercial 
fishery of Lake Kyoga since the early 
1970s. Mukene is also abundant although 
not commercially exploited on Lake 
Kyoga. Management measures are, 
therefore, required for proper exploitation 
and management of these three species. 

From about 1930 to 1960, the fisheries 
of Lake Victoria were managed by 
controlling the mesh size of gill nets 
(Graham 1929). Gill nets of mesh sizes 
less than 127 mm (5 inches) stretched 
mesh had been prohibi ted on Lake Victoria 
because they cropped immature 
Oreochromis esculenfus (Ngege) which 
were at that time the most important 
commercial species on the lake (Graham, 
1929). When the mesh size restriction was 
repealed in Uganda and Tanzania in 1956 
and in Kenya in 1961, there was a shift to 
smaller meshes which cropped immature 
tilapia and other large species and led to a 
collapse in the fishery. 

There is currently very little control in 
the fisheries of Lakes Victoria and Kyoga. 
Both are open fisheries where any national 
has the freedom to catch fish to their 
capacity. In Uganda, the only fishing 



regulation on Lakes Victoria and Kyoga is 
the Fish and Crocodiles (Immature Fish 
Instrument (198 1)) which prohibits 
cropping Nile tilapia of less than 28 mm 
(1 1 inches) and Nile perch of less than 46 
cm (18 inches) but does not limit the. type 
and mesh sizes of nets to be usedincatching 
fish. 

The demand on the fish stocks of Lakes 
Victoria and Kyoga has increased 
tremendously. Fish landing increased 
rapidly following establishment of the 
introduced Nile perch and Nile tilapia. The 
number of fish processing plants targeted 
to process Nile perch has increased from 
zero to eight in Uganda and to about 22 in 
Kenya. The incentive created by the 
availability of ready market has caused 
rapid increases in fishing pressure. The 
total number of fishing canoes in the 
Uganda region has increased from 3264 in 
1971 to 8674 in 1990 (Weatherall 1972, 
Tumwebaze & Coenen 1991). Since the 
entry into the fishery is not controlled, this 
rapid increase in fishing effort may lead to 
a decline in catch per unit effort and cause 
a collapse in the fishery. 

There is already evidence that the high 
fishing pressure has resulted in a decrease 
of the size of Nile perch and Nile tilapia 
and R. argentea landed by the commercial 
fishery especially on Lake Kyoga and the 
trend is spreading to Lake Victoria. Nile 
tilapia and Nile perch smaller than those 
permitted by law axe being landed by the 
commercial fishermen and high 
proportions of immature R. argentea are 
landed on Lake Victoria. This is mainly 
caused by lack of effective regulations to 
control the fishing effort and the size of 
fish caught. There is, therefore urgent need 
for the governments which benefit from 
the fishery resources of Lakes Victoria and 
Kyoga to develop policies that will permit 
sustainability of the stocks so that they can 

continue meeting the protein demands of 
the increasing populations in the region 
and provide raw materials for the fish 
processing plants. 

An effective regulation is one that can 
be enforced with a high degree of success. 
Since Lakes Victoria and Kyoga have been 
and are still open fisheries, it would be 
very difficult to limit the fishing effort by 
excluding some fishermen from the fishing 
industry. Besides, there is no scientific 
data on the basis of which the fishing effort 
can be set. Setting mesh size limits and 
restricting the types of fishing g e m  and 
the methods of fishing would, in the interim, 
be effective in managing the fishery than 
merely limiting the size of the fish caught. 
Mesh size limits can be enforced with a 
high degree of success by prohibiting 
manufacture, importation, sale and use of 
specified gears. 

The dominant fishing gears currently 
used on Lakes Victoria and Kyoga are gill 
nets, beachseines,mosquito seinenets and 
hooks. Trawling is also practiced to a 
limited degree in some regions of Lake 
Victoria. This paper discussess mesh size 
selectivity characteristics forthe Nileperch, 
Nile tilapia, and Mukene and the effect of 
the different mesh sizes and of different 
types of fishing g e m  and fishing methods 
on the fishery. It emphasizes the need to 
revise the fishing regulations and to specify 
the types of fishing gears, types and mesh 
sizes of nets and fishing methods that 
should be permitted on Lakes Victoria and 
Kyoga. The paper is a revision of an earlier 
preliminary publication by Ogutu-Ohwayo 
et al., (1989). 

The Impact of the Gillnets on the 
Fishery 

Gillnets have remained the commonest 
fishing gemonthe inland waters ofEastem 



Africa since their introduction about the 
beginning ofthis ccntury. They arc selective 
with each mesh sizc catching a spccific 
size range of a particular specics. On Lakcs 
Victoria and Kyoga, the sizes of Nile perch 
caught in gillnets of stretched mesh76 mm 
(3") to 229 mm (9") and that of Nilc tilapia 
caught in gill nets of 89 mm (3.5") to 203 
mm (8") was analyzed by Ogutu-Ohwayo 
et al. (1989). 

The length rrequcncy distribution of 
Nilc pcrch which are caught in ncts of 76 
mm (3") to 229 mm (9") mcsh are illustrated 
in Figure 1. The wide range in the 
distributions and the asymmetry in catch 
curves is due to capture at different 
positions on the fish. Nile pcrch has many 
cephalic processes on which the fish may 
be enmcshcd. However, the calch curves 
forthe different mesh sizes follow a normal 
distribution and each mcsh sizc is sclcctive 
for a specific size range of Nile perch. 

There is a strong linear correlation 
between the mesh size and the lcngth of 
Nile perch retained by each mesh size (Fig. 
2b). The average length of Nile pcrch 
caught in diffcrcnt mcsh sizcs of ncts is 
indicated in Fig. 2a. Thc told length TL, in 
cm, of the Nile perch caught increases wi th 
the mesh sizc M, in mm, of the gillnct uscd 
according to Lhe equation: 
TL = 2.329 i-0.349M; r = 0.993 

It is interesting tonote that this equation 
is similar to that reported by HEST (1987) 
for Nile pcrch in the Tanzania region of 
Lake Kyoga. 

The lcngth frcqucncy distribution of 
Nilc tilapia caught in nctsof mesh sizes 89 
mm (3.5 inchcs) to 203 mm (8 inchcs) is 
illustrated in Figurc 3. The catch curvcs of 
cach mesh size follows a normal 
distribution and each mcsh sizc retains a 
spccilic sizc range of Nilc tilapia. There is 
a strong linear correllation between mcsh 
sizc and thc length of Nilc tilapia rctaincd 

(Fig. 4a).The average weightofNiletilapia 
caught in different mesh sizes ofgill nets is 
shown in Fig. 4b. The total length of Nile 
tilapia caught increases with the mesh size 
of the nct according to the equation 
TL = 5.980 + 0.205m: r = 982. 

The total length of Nile perch and Nile 
tilapia landed by the commercial fishery 
on Lakes Victoria and Kyoga was recorded 
in July 199 1. The mesh sizes of nets in each 
boat was also recorded on Lakes Kyoga. 
On Lakc Victoria, 39.7% of Nile tilapia 
examined were smaller than the size 
permitted by law (Fig. 5). On Lake Kyoga, 
30% of the nets in use were of 4 inches, 
62% of 4.5 inches and only 8% were of 5 
inches and above. Analysis of the total 
length of fish caught on Lake Kyoga 
showed that 85.2% of Nile tilapia and 
nearly all the Nile perch were smaller than 
the legal sizes permitted by the Fish and 
Crocodile Statute of 1981 (Fig. 6). 

The Impact of Mosquito Seine Net 

The length frequency distribution of 
Mukene retained in the commercial 
mosquito seine nets of 5 mm and 10 mm 
mesh is illustrated in Figure 7. The 5 mm 
mcsh seinc net capture fish ranging from 
19 mm to 58 mnl standard length (SL) 
while thc 10 mm net catch those from 42 
mm to 62mm. The smallest mature male in 
Lakc Victoria is 40 mm and the smallest 
mature lcmale 42 mm. The size at first 
maturity i.e. the size at which 50% of 
Mukene are mature is42 mm formales and 
44 mm for females and all males of more 
than 45 mm and fcmales of more than 47 
mm are mature. Therefore, the 5 mm mesh 
ncts cropprcdominantly immature Mukene 
but thc 10 mm mesh nets crop mature 
individuals. 

The different types of fish taxa and the 
proportions caught in the mosquito seine 
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Fig. 1. Length frequency distribution of Nile perch (Lams nilotkus) caught in nets of 76 mm (3')-229 mm (9') 
mesh sizes 



Mesh size 
Fig. 2a. The relationship between mesh size and the weight of Lates niloticus 

net operated either as bcach seine inshore 
and as a Lampara nets offshore are 
illustrated in Figure 8. The lampara net 
operatcdoffshorccaptun:mainly the target 
species, R. argentea with negligible 
quantities of Nile pcrch and Nile tilapia. 
Beach seine catches on thc other hand are 
composed ofhigh proportions of Nile perch 
and Nile tilapia. The largcr spccics appcar 
to breed in inshorc areas. Thc bcach scincs 
are therefore particularly dmgcrous soon 
after the major brccding seasons around 
April and May when shoals of juvenilcs 
espccially ofNile tilapia arc abundant. The 
lcngth in the mosquito scine net is shown 
in Figure 9. All Nilc pcrch and Nilc tilapia 
caught in thc mosquito seine nct are 
immature which cmphasiscs furlhcr that 
these ncls havc a dctrimcntal cffcct on the 
fishcry cspccially whcn opcratcd inshore. 

Management Considerations 

In fisheries management, the size limit of 
fish that should be cropped is normally set 
at the size at first maturity that is, the size 
at which 50% of membcrs of that species 
are mature (Beverton & Holt. 1957). This 
allows 50% of the individuals to breed 
bcforc they arc croppcd. 

The size at first maturity of the Nile 
tilapia in Lakes Victoria and Kyoga is 
around 26 cm total length (TL). This 
suggcsts that the-minimum size of Nile 
tilapia that should be permitted should be 
26 cm. However. as noted earlier, the 
fishing effort and the fishing pressure on 
Lakes Victoria and Kyoga is very high. It 
is, thcrefore logical to set the gillnet limit 
for the Nile tilapia at 100% maturity to 



Mesh size (m) of the gillnet (mm) 

Fig. 2b. The relationship between mesh size and total length of Lates niloticus 

ensure that there are enough spawners in 
the population. In Lakes Victoria and 
Kyoga, 100% maturity in Nile tilapia is at 
28.5 cm TL. This would require aminimum 
gillnet mesh size of 127 mm (5") (Fig. 3) 
and suggests that the minimum gillnet 
mesh size limit in respcct to Nile tilapia on 
Lakes Victoria and Kyoga should be set at 
127 mm (5 inches). 

The sizes at first maturity forNile perch 
is 50 cm TL for males and 95-1 10 cm for 
females (Ogutu-Ohwayo, 1988). This 
would mean that the minimum mesh size 
suggested above for the Nile tilapia would 
crop immature Nile perch (Fig. 1). 
However, biological and ecological 
considerations may justify setting the 
minimum mesh at 127 mm (5"). The Nile 
perch is a predator which during cerlain 

stages of its development becomes 
detrimental to the fishery by feeding on 
other commercially important fishes. On 
this basis, it has previously been 
recommended that fishing pressure on Nile 
perch of the size range which feeds on 
other commercially important fishes should 
be increassed (Ogutu-Ohwayo, 1985). 

Nile perch up to 5 0  cm feeds 
predominantly on invertebrates especially, 
the prawns Caridina nilotica and dragonfly 
nymphs. At this stage, it plays a beneficial 
role because it converts the invertebrates 
into a consumable commodity, fish. The 
Nile perch shifts to a virtually piscivorous 
diet comprising Mukene, members of its 
own kind and Nile tilapia after about 50 cm 
and finally concentrates on the Nile tilapia 
after about95 cm. It is therefore, destructive 
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Fig. 3. The length frequency distribution on Lates niloticus caught in nets of mesh sizes 89 mm (3.5')-203 
mm (s') 





Total length of Nile tilapia (cm) 

Fig. 5. Length frequency distribution of Nile tilapia landed by commercial fishermen on L Victoria 

to other commercially important fishes size range of Nile perch given above 
after 50 cm. Use of mesh sizes which crop coincides with the mesh sizelimit suggested 
Nile perch of more than 50 cm would, for Nile tilapia. This further suggests that 
therefore, be beneficial to the fishery by the minimum size of Nile perch permitted 
reducing predation pressure on the only should be set at 50 cm and not 46 cm. 
two other commercially important fish Use of beach seine nets, most of which 
species in Lakes Victoria and Kyoga. This are of 51 mm to 102 mm (2 to4 inches) has 



Total length of Nile tilapia (cm) 
Fig. 6. Length frequency distribution of Nile tilapia landed by commercial fishermen on Lake Kyoga 

beenmpant onLakes Victoria and Kyoga. and near the lake margins furthermore 
From the catch curves for Nile perch (Fig. destroys nests on breeding ground and 
1) and that for Nile tilapia (Fig. 3), it is disrupts courtship of Nile tilapia. Use of 
clear that these nets mainly catch juvenile these seine nets should be prohibited. 
Nile perch and Nile tilapia of a lower The small seine nets used to catch 
length than that permitted by law. The Mukene also catch immature Nile perch 
draggingofbeachseinesonthelakebottom and Nile tilapia (Figs. 8 & 9). On Lake 
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Fig. 7. The length frequency of Mukene retained in commercial mosquito seine nets of 5 mm and 10 mm 
meshes 

Tanganyika, fishing for clupeids using 
small seine nets affected the stocks of the 
larger species of Lutes and Luciolates 
(Coulter, 1970). The 5 and 10 mm seine 
nets used to catch Mukene can catch 
immature Nile perch and the Nile tilapia in 
breeding and nursery grounds. These nets 
are particularly destructive when operated 
inshore (Fig. 8). Fishing for Mukene 
should, therefore, be done using Larnpara 
type lift nets operated offshore. Also over 
70% of Mukene caught by the 5 mm seine 
net are immature (Fig. 7) and this is directly 
detrimental to the Mukene fishery. This 
size ofnet is already inuse onLake Victoria 
and should be prohibited. 

Recommendations 

On the basis of the observations, it is 
recommended that 127 mm (5 inches) 
should be the minimum meshsize of gillnet 
permitted on Lakes Victoria and Kyoga. 
The minimum length of Nile tilapia should 
remain at 28 cm but that of Nile perch 
should be increased from 46 cm to 50 cm. 
The minimum mesh size limit of seine net 
for Mukene on Lake Victoria should be 10 
mm and fishing for Mukene should be 
done using Lamparanet operated offshore. 
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Fig. 8. Composition of catch in a mosquito seine operated as a beach seine or a 
Lampara net in Lake Victoria (V), Kyoga (K) and Nabugabo (N) 
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Rapporteurs Comments 

- Reports in this paper pointed out that 0. niloricus mature at 25-29 cm TL while L. 
niloticus mature at 56-60 cm TL. The 5" gillnets prevalent in the Ugandan sector of 
Lake Victoria harvest these two species at 35 cm TL and 53 cm TL respectively and 
could be set as minimal mesh size acceptable to the fishery. 

- 5 mm and 10 mm Omena (lampara) nets are used in Ugandan sector. The 10 mm net 
is recommended because it does not destroy the juveniles unlike the 5 mm omena net. 

- A lively discussion ensued in which the participantts recommended the use of 10 mm 
omena nets only in offshore areas and 5" gillnets in Lake Victoria. 


