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ABSTRACT 

Lake Naivasha is a shallow freshwater body and Ramsar site located north of Nairobi 

in the Eastern Rift Valley of Kenya. The fishery is based on exotic introduced species 

that constantly fluctuates depending on the fishing, lake water levels and concentration 

of aquatic plants. In addition, the fishery plays an important role in the local economy 

of Naivasha town, by providing food and generating employment and income. Lake 

Naivasha fishery is dominated by different species with the current catch contributions 

comprising of mostly the Nile Tilapia (Oreochromis niloticus) and Common carp 

(Cyprinius carpio). Since the re-opening of the fishery, there has been an increase in 

catches from 60 tons in 2004 to 1,180 tons in 2015, followed by a decline in 2016 to 

964 tons. Currently, at least 174 registered boats are responsible for the increased 

catches. On any given day, at least 33 boats from each landing beach, making it a total 

of approximately 134 boats for all the four (4) landing beaches out actively fishing. In 

addition, not all the fishers have the recommended number of gillnets (10), with most 

having up to 50 or more gillnets that are set out. This has led to overcapacity of the lake 

resulting in early warning signs of a declining in the fishery. At the same time, there 

has been an observed shift of catches from previous years from Common Carp 

dominating the catch to Nile tilapia in 2016 – 2017. For sustainability of the fishery and 

enhanced fish production, an ecosystem-based approach to fisheries management of the 

lake that holistically takes into account, the whole lake basin should be taken into 

consideration and, relevant stakeholders be involved in the formulation and 

implementation of the decisions to manage the fishery. 
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INTRODUCTION 

Lake Naivasha is a shallow (3–8 m), freshwater body and Ramsar site approximately 

160km2 in area, located 100 km north of Nairobi in the Eastern Rift Valley of Kenya. 

However, the area of the lake varies between 120km2 to 189km2 depending on the dry and 

wet seasons. It lies in a closed basin at an altitude of 1890 m above sea level with 90% of 

it water coming from River Malewa and the remainder comes from Rivers Gilgil, Karati 

and Maraigucu, and other ephemeral streams (Hickley et al., 2002; Njiru et al, 2017). 

Dominant vegetation around the lake include Nile grass (Cyperus papyrus L.) which form 

a belt around the margins of the lake, submerged macrophytes with the main species being 

Najas pectinata (Parl.) and floating mats of Kariba weed, Sedge grasses, Salvinia molesta 

(Mitch), Nile cabbage (Pistia stratiotes), water lily (Nympha acaerulea) and water hyacinth 

Eichhihora crassipes (Mart.) (Hickley et al., 2002; Njiru et al, 2017). 

At present, all fish species in Lake Naivasha are non-indigenous since the first 

introductions in the 1920s, with the exception of Aplocheilichthys antinorii (Vinc.), the 

only indigenous fish of the lake, last reported in 1962. Since 1925, there have been 

numerous attempts, successful and unsuccessful, to introduce various fish species. Only 

eight species are currently present, all of which have been introduced except for Barbus 

amphigramma, which is indigenous to the area and commonly found in River Malewa. The 

introduced species include; the Nile Tilapia (Oreochromis niloticus), the Blue-spotted 

tilapia (Oreochromis leucostictus), Graham’s Tilapia in Oloiden (Oreochromis esculentus), 

Red-bellied Tilapia (Coptodon zilli formerly Tilapia zilli), Largemouth bass (Micropterus 

salmoides), Common carp (Cyprinius carpio) and the African catfish (Clarius gariepinus).  

Lake Naivasha fisheries is based on fish species that were introduced and/or escaped into 

the lake between 1925 and 2011, and play an important role in the local economy of 

Naivasha town, by providing food and nutritional security and, generating employment and 

income. It forms part of Kenya’s inland fisheries production currently standing at about 

83% of the country’s total production. In the last 10 years, Lake Naivasha fishery output 

has increased from approximately 680 tons in 2008 to 1622 tons in 2017 (Njiru et al., 2017).  

The commercial fishery started in 1959 using gill nets for tilapias and rod and line in sport 

fishing to catch the largemouth bass (Micropterus salmoides), with the blue-spotted tilapia 

(Oreochromis leucostictus) and largemouth bass being the most abundant fish species 

landed between the 1970s and the year 2000. However, poor fishing methods utilized by 

most of the fishers towards late 1990s resulted in the decline of fish stocks to unsustainable 

levels leading to near collapse of the fishery in the year 2000. The fishers and various 
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stakeholders held various consultative meeting aimed at recovery of the fish stocks. This 

resulted in a 2-year fishing ban from 2001 to 2002 to allow for the recovery of the fish 

stocks after which, the fishery was re-opened with maximum allowable boats of 43 from 

110. In addition, boats were allowed a maximum of three crew and 10 gillnets of 4” per 

fishing trip. Sport fishers on the other hand, were only allowed a maximum of 5 fish per 

day and fish traders required to be in possession of daily fish movement passes from 

beaches to markets. After re-opening of the fishery in 2003, C. Carpio – which was first 

recorded by KMFRI in 2002 and reported by Hickley et al. (2004) – accounted for over 

80% of all fish species landed in all the beaches of Lake Naivasha (Ojuok et al., 2008). 

This trend continued until 2015, after the establishment of Oreochromis niloticus, which 

currently contributes to over 67% of the catches. 

Objective 

To conduct catch assessment survey for Lake Naivasha to guide management of the fishery. 

 

METHODOLOGY 

Study Area 

Lake Naivasha has five designated landing beaches namely, Central Landing Beach, 

Karagita Landing Beach, Kamere Landing Beach, Tarambeta Landing Beach and Oloiden 

Landing Beach at Kongoni (Figure 1).  

Sampling design 

The CAS employed a two-stage sampling design. All the landing beaches were sampled 

and at each landing beach, all fishing crafts that were out fishing were sampled. 

Harmonized data forms were used to record field data. Enumerators were trained and 

supervised to ensure effective data capture. Data were stored and analysed using Microsoft 

Excel and CAS indicators estimated for each effort group as follows: 

(i) Mean fish catch rates (kg boat-1 day-1) estimated for each effort group. 

(ii) Total fish catches estimated using mean fish catch rates. 
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Figure 1.  Fish landing beaches around Lake Naivasha 

 

RESULTS 

Results of the CAS survey indicated that Lake Naivasha fishery is a male youth dominated 

occupation with the males owning 69% of the boats.  However, women owning boats has 

become increasing prominent currently standing at 31% (Table 1). 

 

Table 1. Sex distribution of boat owners on Lake Naivasha 

Beach Male  Female Total 

Kamere 26 14 40 

Central 25 15 40 

Karagita 34 8 42 

Tarambete 37 19 56 

Total 122 56 178 
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The most important fishing vessels in Lake Naivasha fishery are Sesse boats propelled by 

paddles or motor with gillnets as their most preferred fishing gear. The catch assessment 

survey also observed that mechanized motor boats were the most preferred mode of 

propulsion in Lake Naivasha compared to use of paddles. Kamere beach had the highest 

number of mechanized motor boat at 31 while Karagita beach had 30 boats and not a single 

paddle used in a boat. Central and Tarambete beach had 26 and 20 motor boats respectively 

(Table 2). An average of 33  1.6 boats were found to be actively fishing per day with 

Central (Banda) and Kamere landing beaches having most number of boats actively fishing 

at 27% each (36) while Karagita and Tarambete landing beaches had 22.6% (30) and  23% 

(31) boats respectively.  

 

Table 2.  Number of boats in each landing site. 

 LANDING MODE OF PROPULSION  

 Motor Paddle  Total % 

CENTRAL 26 10 36 27 

KAMERE 31 5 36 27 

KARAGITA 30 0 30 23 

TARAMBETE 20 11 31 23 

 

An average total of 2.94 tons of fish are landed daily from Lake Naivasha, with Karagita 

landing beach recording the highest amount of catch (1.07 tons) followed by Kamere (0.8 

tons), Central (0.6 tons) while Tarambete recorded the least amount of catch at 0.4 tons 

(Fig 2).  

 

 

Figure 2. Daily total fish landing per beaches of Lake Naivasha 
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The catch per unit of effort (CPUE) varied widely among the four landing beaches 

surveyed. 

Karagita beach recorded the highest CPUE of about 36 followed by Kamere at about 23 

and trailed by Central  and  Tarambete at  about 17 and 14 respectively (Fig. 3) 

 

Figure 3. Catch per unit of effort (CPUE) at landing beaches around Lake Naivasha 

 

The catch composition of Lake Naivasha 

With regards to catches by species, the catch composition indicates that O. niloticus 

dominated the catches in the lake despite the large increase in fishing effort.  C. carpio 

which had previously been dominating the catch showed a significant decrease. O. niloticus 

and C. carpio accounted for approximately 69% and 29% of the total catches landed per 

day respectively (Table 3).  

Table 3 Composition of fish catch per day around Lake Naivasha 

Species Catch (kg) Composition (%) 

Cyprinus carpio 855.7 29.1 

Clarius gariepinus 17 0.58 

Cyprinus carpio var. Leather Carp 5.4 0.18 

Cyprinius carpio var. Mirror Carp 30.8 1.05 

Micropterus salmoides 4.4 0.15 

Oreochromis leucostictus 10.1 0.34 

Oreochromis niloticus 2017.7 68.60 

Tilapia zillii 0.2 0.01 

Total 2941.3 100 
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DISCUSSION 

Lake Naivasha fishers fish almost every day with no break as long as they are able to get 

their boats and gears to the fishing grounds. This results in increased pressure on the fishing 

stocks with no time for them to recover. The effort by most fishers in Lake Naivasha is 

through motorized boats, although non-motorized boats are still in existence but much 

fewer in number. Karagita beach, the newest beach along the lake, has only motorized 

boats, with all the entrants into the fishery being youths. Since 2007, there has been an 

increased effort from 50 boats to 100 in 2013, 140 in 2015, 145 boats in 2016 and 176 

boats in 2017 (Njiru et al., 2017). This increased effort and use of motorized boats with a 

crew of 4 fishers and gill nets (up to 50 of varying mesh sizes from 4” to 7”) for fishing 

may be responsible for the high catch rates per boat experienced in the fishery. CAS further 

revealed that higher catch rates of O. niloticus vis-à-vis C. carpio in 2016 to 2017 may also 

be attributed to most of the fishing grounds for the landed catch being breeding areas in the 

lake (Keyombe et al, 2017). 

Fishing gears, which are legally used in the capture of fish in Lake Naivasha include, hook 

and line for sport fishing, gillnets and monofilament nets which range from 4” – 8” which 

do not retain immature fish (Waithaka et al, 2017). However, there is widespread use of 

illegal fishing gears and methods (meshes below the recommended sizes/ banned gears) 

with a remarkable increase in the number of illegal long line hooks and gillnets of mesh 

size 3”-4”  

 
CONCLUSION 

It can be concluded that at the present time, there is a shift in species dominating fishery 

catches since 2015 to 2017 from common carp to tilapia specifically O. niloticus. The 

Catch Assessment Survey has revealed that at any one given day, at least 33 boats per 

beach were actively fishing within the lake making an average total of 133 boats for the 

whole lake. With more than 176 registered fishing boats for Lake Naivasha, this is way 

past the recommended number of 43 boats for the whole lake. Therefore, the increase in 

catch can be attributed to increased fishing effort. Since the inception of devolution in 2013, 

most of the fishery management guidelines have been ignored resulting in excessive 

pressure on the Lake Naivasha fishery. The high catches of Nile tilapia being recorded in 

Lake Naivasha is a result of unsustainable fishing methods in the fish breeding areas 

situated in sheltered bays and shallow littoral zones. 
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RECOMMENDATIONS TO GUIDE MANAGEMENT OF THE FISHERY 

The management of Lake Naivasha fishery is experiencing numerous challenges from 

illegal, unregulated and unreported fishing activities to overcapacity of the fishery. Illegal 

fishers and poachers have kept on entering the fishery with some fishers using illegal gears 

to fish in shallow areas that act as breeding and nursery grounds bringing to the 

sustainability of the fishery into question.  

For sustainability of the fishery resource and enhancing fish production: 

1. The carrying capacity of Lake Naivasha should be properly researched in order to 

provide better estimates on the production capacity of the lake and how much fish 

can be harvested without adverse effects to the fishery 

2. There should be enforcement of the previous set out management guidelines for 

Lake Naivasha fishery. Previously, there was a 2-year fishing ban from 2001 to 

2003 to allow for the recovery of the fish stocks. The stocks recovered and the 

fishery was re-opened with maximum allowable boats of 43and a maximum of 

three crew and 10 gillnets of 4” per fishing trip.  

3. There should be a re-introduction of closed fishing season in Lake Naivasha to 

allow for recovery of the fish stocks. Lake Naivasha fishers fish almost every day 

with no break as long as they are able to get their boats and gears to the fishing 

grounds. This results in increased pressure on the fishing stocks with no time for 

them to recover. To ease the pressure, closed fishing seasons should be re-

introduced so as to allow the fish stocks to recover. 

4. There should be increased surveillance and monitoring of the fishery due to the 

illegal, unregulated and unreported fishing activities. These serve to allow for 

obtaining accurate catch estimates of the production of Lake Naivasha fishery 

resources and protection of important fish breeding and nursery grounds that will 

allow for and enhance the recovery of the fish stocks. 

5. There should be increased research activities to determine the carrying capacity of 

Lake Naivasha in order to provide better estimates on the production capacity of 

the Lake and how much fish can be safely removed without severe adverse effects 

to the fishery resource. 

6. There should be an ecosystem based approach to fisheries management of the lake 

that holistically takes into account, the whole lake basin into consideration, with 

relevant stakeholders involved in the formulation and implementation of the 

decisions to manage the fishery.  
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Appendix 2: Authorization of the PC activity for Naivasha Station 
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Appendix 3: Minutes of the planning meeting to conduct catch assessment 
survey for Lake Naivasha to guide management of the fishery 
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Appendix 4: Internal memo requesting to undertake catch assessment survey 
for Lake Naivasha to guide management of the fishery 
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Appendix 5: Catch Assessment Survey (CAS) data form 
 

KENYA MARINE AND FISHERIES RESEARCH INSTITUTE 

P.O. Box 837 – 20117, NAIVASHA 

CATCH ASSESSMENT SURVEY (CAS) DATA FORM 

  

Data 

Collector: 
  

Landing 

Site: 
  Date: 

  

Boat 

Used/type: 
  

Boat 

Length: 
  

Boat 

Reg. 

No.   

Propulsion 

Mode: 
  

Gear 

Used: 
  

No. of 

gears:   

Gear size:   Crew No.   
Time 

Out:   

Area 

fished: 
  

Total No. 

fish: 
  

Time 

In:   

Days fished 

in last 7 

days: 

  

Total 

Weight 

(kg) 

  

Value 

of 

Catch 

(KSh):   

No. Species 
TL 

(cm) 

SL 

(cm) 
BD (cm) 

Wt. 

(g) 

TL 

(cm) 
SL (cm) 

BD 

(cm) 

Wt. 

(g) 

1                   

2                   

3                   

4                   

5                   

6                   

7                   

8                   

9                   

10                   

11                   

12                   

13                   

14                   

15                   

16                   

17                   

18                   

19                   

20                   

21                   

22                   

23                   

24                   

25                   

26                   

27                   

28                   

29                   

30                   
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Appendix 6: Work ticket during the PC target activity 
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Appendix 7: Policy brief  
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Appendix 8: Further dissemination 
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