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Abstract 

Lake Naivasha is an important source of fish and other aquatic products. To manage 

the fish populations various interventions have been put in place including 

introductions, closed fishing seasons, gear regulations and restocking. Current 

management actions given emphasis include the demarcation and protection of fish 

breeding sites established in 2010 and gazetted in 2012. The study aimed at monitoring 

the status of fish breeding grounds of Lake Naivasha. This activity was carried out by 

KMFRI in order to monitor the effect of protection and assessing water quality 

parameters within and outside Lake Naivasha breeding sites. Estimated parameters 

included community structure, species diversity, abundance and length frequencies 

distribution. Six species were recorded at breeding and non-breeding grounds of Lake 

Naivasha during the sampling period. Oreochromis niloticus was the most abundant 

species accounting for 72.1% and 56.6% of fish collected in breeding and non-breeding 

grounds respectively while the Carps (Cyprinus carpio, Cyprinus carpio specularis and 

Cyprinus carpio var. Leather Carp) were the next most abundant species accounting for 

19.7% and 34.2% in breeding and non-breeding grounds respectively. Size frequency 

data revealed that the majority of Carp in breeding grounds ranged between 24 and 36 

cm whereas in non-breeding areas, they were slightly smaller, with the majority of 

individuals ranging between 23 and 32 cm. On the other hand, Oreochromis niloticus 

in breeding grounds contained individuals whose majority size frequency ranged from 

15 to 19 cm whereas in non-breeding grounds, individuals ranged from 18 to 22 cm. 

Breeding grounds tend to have much smaller sizes of fishes as compared to non-

breeding grounds. In Lake Naivasha, the fish species use these breeding grounds not 

only to breed but also as nursery grounds for their young. Protected fish breeding 

grounds still remain important as compared to the unprotected non-breeding grounds. 

They are important nursery grounds for the fishes of Lake Naivasha, feeding into the 

fishery of the lake. Activities of monitoring and surveillance need to be strengthened in 

a spirit of shared responsibility and co-management coupled with regular monitoring 

of resource performance. Other management measures such as restocking, mesh-size 

regulation and closed fishing seasons may further enhance fishery of the lake. 
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INTRODUCTION 

Lake Naivasha is a freshwater resource located at 0°45’S and 36°20’E, at 

approximately 1,890 meters above sea level. It covers an area of 100 km2 during the 

dry season and 150 km2 during the wet season, with a depth range of 3 – 6 m in its main 

basin. As the 2nd largest freshwater lake in Kenya after Lake Victoria, Lake Naivasha 

lies on the floor of the Rift Valley, 80 km north-west of Nairobi, and receives drainage 

from two perennial rivers, the Malewa – draining the Nyandarua (Aberdare) Mountains 

(drainage area: 1730 km2) and the Gilgil – draining the Rift Valley escarpment ridges 

from the North (drainage area: 420 km2) (Harper et al., 2011). Ephemeral systems 

(Marmanet, Karati, Nyamithi and Kwamuya) drain hills and escarpments closer to the 

lake.  

The Lake is a wetland of national and international importance. It became 

internationally renowned in 1999 as one of the first wetland sites worldwide to be 

nominated by the government for Ramsar status. It is an important source of fresh water 

in an otherwise water-deficient zone, supports a thriving fishery, an extensive flower-

growing industry and geothermal power generation. Lake Naivasha has a very high 

economic value, being the centre of Kenya’s floricultural industry, itself the top foreign 

exchange earner for the country (Harper et al., 2011). The adjacent area is ideal for 

horticulture, producing up to 70% of Kenya's total horticultural output, and plays a 

crucial role in the development of both the local and national economy, providing 

employment to more than 30 000 people (KMFRI, 2016). 

Ecologically, there is a high interest being maintained on Lake Naivasha and its 

biodiversity value despite its food web being controlled at three different trophic levels, 

by alien species for the past 40 years.  It is a fragile ecosystem that is home to a wide 

range of aquatic and terrestrial flora and fauna and is exposed to rapid environmental 

changes that may have detrimental impacts on the same flora and fauna. Since 1925, 

fish population on the lake has been at the whim of the human hand.  Introductions, 

over exploitation, and collapse of fish species, and water abstraction have most often 

caused drastic sporadic changes in this “Ramsar site”, placing the lake and its environs 

under the watch of environmentalists.  

The most important threat on Lake Naivasha is over exploitation of the fish, water and 

land resources. Poverty level, especially among the fishers, is reportedly high. KMFRI 
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with the support of the State Department of Fisheries (SDF), Kenya Wildlife Services 

(KWS), and the Beach Management Units (BMUs), undertook an exercise to re-

demarcate and protect Korongo area as a breeding site and monitor the situation with 

the aim of providing information on the impact of protection on the fishery (Fisheries 

Act Cap 378 of 1999 Revised 2012). 

Objective  

Main Objective 

To monitor the status of demarcated fish breeding grounds in Lake Naivasha. 

Specific objectives 

 To collect fisheries and environmental data of demarcated fish breeding 

grounds in Lake Naivasha 

 To determine the trends in water quality of demarcated fish breeding grounds 

in Lake Naivasha 

Methodology and Approach 

To achieve the above objective, a team of KMFRI researchers, State Department of 

Fisheries Managers, officers from Kenya Wildlife Service (KWS) and the Beach 

Management Units (BMUs) agreed to deploy fresh buoys in Korongo area that was 

gazetted as a fish breeding and nursery ground, and that has no markers at its 

boundaries. The approach was to sensitize the stakeholders on the importance of 

protecting this critical site and the possible benefits that will accrue upon successful 

implementation. In addition data was collected within (protected) and outside 

(unprotected/control) sites for fish and water quality including nutrient levels 

(phosphorus and nutrients) in order to assess the impact of demarcation, and 

consequently protection on the fishery.   

It is important to note here that the initial activity on mapping fish critical habitats of 

Lake Naivasha were completed 2010. However, through the transition and the 

devolution key fisheries services to the county government of Nakuru, it has not been 

very possible to follow up effectively with monitoring, control and surveillance of these 

habitats. Currently none of the buoys used to mark the area exist though it is well known 
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by all stakeholders of Lake Naivasha. There was therefore a need to re-demarcate 

Korongo considering also the fact that the Lake levels are also receding rather fast. 

Data analysis 

KMFRI Scientists at Naivasha pooled data on species diversity, abundance and fish 

length frequencies distribution. These were analyzed with the aim of showing the 

impact protection of Korongo has had on the fish diversity. This pooled data was 

supported by further sampling of fish in the selected area to confirm information from 

the pooled data. Fish species relative abundance was determined according to the 

number of fish species per site.  

The Study area 

The critical fish breeding grounds in Lake Naivasha include Korongo, Malewa, 

Crescent and Oserian (Figure 1). These areas are well sheltered with a good cover of 

papyrus and are frequently under the cover of water hyacinth and other macrophytes, 

especially towards the shallow littoral zones (Harper et al., 1995). 
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Figure 1: Critical breeding habitats in Lake Naivasha (KMFRI, June 2012). 
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RESULTS AND DISCUSSION 

A. MONITORING, CONTROL AND SURVEILANCE (MCS) OF FISH 

BREEDING GROUNDS  

The State Department of Fisheries (SDF), the BMUs and KWS have the mandate to 

undertake MCS of the natural resources of Lake Naivasha. Surveys for monitoring and 

protection of breeding grounds have shown that marker bouys aimed at showing the 

extent of the demarcated areas are missing and fishing in and around breeding areas is 

still on-going. KMFRI has been working with the County government of Nakurus’ 

staff, KWS, the BMUs and IMARISHA Naivasha to sensitize the community on sound 

natural resource management, the penalties one gets when contravening and the way 

forward in sustaining the fishery. 

B. MONITORING DEMARCATED FISH BREEDING GROUNDS 

As an integral component of Lake Naivasha fishery management, monitoring provides 

data to evaluate changes in the ecosystem a result of the demarcating the fish breeding 

grounds. This is essential in evaluating the effectiveness of demarcation, improving the 

design, and providing progress to stakeholders. Monitoring involved the periodic 

evaluation of specific attributes of the fishing area and socio-economic conditions 

represented in and relevant to the demarcated fishing area.  Monitoring data was 

collected monthly through experimental fishing using gill nets and assessing changes 

in water quality parameters within the breeding grounds before (2011) and after (2012) 

of the initial demarcation. 

(i) Fish species abundance and community structure/composition  

Six species were recorded at breeding and non-breeding grounds of Lake Naivasha 

during the sampling period (Table 1). Oreochromis niloticus was the most abundant 

species accounting for 72.1% and 56.6% of fish collected in breeding and non-breeding 

grounds in Lake Naivasha respectively. The carp (Cyprinus carpio, Cyprinus carpio 

specularis and Cyprinus carpio var. Leather Carp) was the next most abundant species 

accounting for 19.7% and 34.2% of the collected fish species for breeding and non-

breeding grounds of Lake Naivasha respectively. These two species accounted for most 

of the catch composition during the survey period. 
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Table 1: Abundance and percent composition of fish species collected in breeding and 

non-breeding fishing grounds of Lake Naivasha. 

Fish Species 

Abundance % Composition 

Breeding 

grounds 

Non-

breeding 

grounds 

Breeding 

grounds 

Non-

breeding 

grounds 

Cyprinus carpio 219 245 19.0 33.2 

Clarius gariepinus 11 6 1.0 0.8 

Coptodon zilli 29 13 2.5 1.8 

Cyprinus carpio var. 

Leather Carp 4 5 0.3 0.7 

Cyprinus carpio 

specularis 4 3 0.3 0.4 

Micropterus salmoides 11 5 1.0 0.7 

Oreochromis leucostictus 43 44 3.7 6.0 

Oreochromis niloticus 830 418 72.1 56.6 

Total 1151 739 100 100 

 

The four demarcated breeding grounds (Crescent, Korongo, Malewa and Oserian) that 

were surveyed recorded different percent composition of fish species during the 

sampling period (Table 2). C. carpio dominated the sample size at 33.3% composition 

of all the fish species captured at Crescent, followed O. niloticus at 29.6% and 

Micropterus salmoides with 20.4% and Coptodon zilli with 11.1% of the catches in the 

survey. At Korongo, O. niloticus was the dominant species in terms of percent 

composition, accounting for 59.8% followed by the carps at 25.9%. Malewa and 

Oserian breeding grounds also recorded high percent composition of O. niloticus 

(71.5% and 81.5% respectively), with the carps recording 20.8% and 15.3% 

composition during the survey period. M. salmoides was only observed around 

Crescent breeding ground. 

Table 2: Percent composition of fish species collected in breeding fishing grounds 

Crescent, Korongo, Malewa and Oserian of Lake Naivasha. 

Fish Species 
% Composition 

Crescent Korongo Malewa Oserian 

Cyprinus carpio 33.3 25.1 19.7 14.8 

Clarius gariepinus 5.6 1.3 0.7 0.5 

Coptodon zilli 11.1 7.1 1.8 0.2 

Cyprinus carpio var. 

Leather Carp 0 0.4 1.1 0 

Cyprinus carpio 

specularis 0 0.4 0 0.5 

Micropterus salmoides 20.4 0 0 0 

Oreochromis leucostictus 0 5.9 5.3 2.4 

Oreochromis niloticus 29.6 59.8 71.5 81.5 

Total 100 100 100 100 
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When compared to non-breeding fishing grounds, O. niloticus and the carp were also 

found to dominate the samples collected. At Hippo Point, O. niloticus comprised of 

57.5% of the catches during the survey followed by the carp at 29.7% and Oreochromis 

leucostictus at 10.3%. At Kihoto, also known as seawage, O. niloticus dominated 51.7% 

of the catch composition during the survey with carps comprising of 41.4% and 6.9% 

of the composition being made up of Clarius gariepinus. 59.1% of the compostion of 

catch from the middle of the lake (Mid Lake) during the survey was dominated by the 

carps, with O. niloticus trailing at 37% in terms of catch composition. The reverse was 

seen Off Crescent with 81.5% of the catch being O. niloticus and 14.8% being C. 

carpio. Sher on the other hand recorded 63.6% catch composition for O. niloticus and 

28.4% for the carps. M. salmoides was absent from Kihoto, Mid-Lake and Off Crescent 

while O. leucostictus was completely absent at Kihoto. At the same time, C. gariepinus 

was absent Mid-Lake and Off Crescent. 

 

Table 3: Percent composition of fish species collected in non-breeding fishing grounds 

Hippo Point, Kihoto, Mid-Lake, Off-Crescent and Sher of Lake Naivasha. 

Fish Species 

% Composition 

Hippo Point Kihoto Mid-Lake 

Off 

Crescent Sher 

Cyprinus carpio 28.4 41.4 58.3 14.8 27.1 

Clarius gariepinus 0.9 6.9 0 0 0.4 

Coptodon zilli 0.9 0 0.8 0 3.8 

Cyprinus carpio var. 

Leather Carp 0.6 0 0.8 0 0.8 

Cyprinus carpio 

specularis 0.6 0 0 0 0.4 

Micropterus salmoides 0.6 0 0 0 1.3 

Oreochromis leucostictus 10.3 0 3.1 3.7 2,5 

Oreochromis niloticus 57.5 51.7 37.0 81.5 63.6 

Total 100 100 100 100 100 

 

 

(ii) Size structure of fishes in breeding and non-breeding grounds 

In fish stock assessment, one of the indicators of population growth is the mean sizes 

at which the fish is being exploited, in this case, the mean sizes of the 2 major exploited 

species in L. Naivasha, C. carpio and O. niloticus. Size frequency data revealed that 

the majority of Carp in breeding grounds range between 24 and 36 cm (Figure 1) 

whereas in non-breeding areas, they are slightly smaller, majority of individuals 

ranging between 23 and 32 cm (Figure 2).  
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Figure 1: Size frequency distribution of carps in breeding grounds of Lake Naivasha. 

 

 
Figure 2: Size frequency distribution of carps in non-breeding grounds of Lake 

Naivasha. 

 

For Oreochromis niloticus, breeding grounds contained individuals whose majority 

size frequency ranged from 15 to 19 cm (Figure 3) whereas in non-breeding grounds 

individuals ranged from 18 to 22 cm (Figure 4). 
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Figure 3: Size frequency distribution of Oreochromis niloticus in breeding grounds of 

Lake Naivasha 

 

Figure 4: Size frequency distribution of Oreochromis niloticus in non-breeding 

grounds of Lake Naivasha. 

As is expected, breeding grounds tend to have much smaller sizes of fishes as compared 

to non-breeding grounds. In Lake Naivasha, the fish species use these breeding grounds 
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not only to breed but also as nursery grounds for their young. This is due to the fact that 

the environmental conditions necessary for breeding and caring for the young is present 

at the four breeding grounds of Crescent, Korongo, Malewa and Oserian vis-à-vis the 

non-breeding grounds of Hippo Point, Kihoto, Mid-Lake, Off-Crescent and Sher. As 

the young grow older, they tend to explore new grounds hence larger fish sizes were 

found in non-breeding grounds. 

CONCLUSIONS 

Protected fish breeding grounds still remain important as compared to the unprotected 

non-breeding grounds. They are important nursery grounds for the fishes of Lake 

Naivasha, feeding into the fishery of the lake. Activities of monitoring and surveillance 

need to be strengthened in a spirit of shared responsibility and co-management coupled 

with regular monitoring of resource performance. Other management measures such as 

restocking, mesh-size regulation and closed fishing seasons may further enhance 

fishery of the lake. 
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Appendix 2: Authorization of the PC target for Naivasha  
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Appendix 3: Minutes of the planning meeting to conduct monitoring the 

status of demarcated fish breeding grounds in Lake Naivasha 
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Appendix 4: Internal memo requesting to undertake monitoring of demarcated 

fish breeding grounds 
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Appendix 4: Work ticket during the PC activity. 
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Appendix 5: Policy brief for dissemination of findings 
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Appendix 6: Further dissemination 
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