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PREFACE 

This work was undertaken as part of a series of activities aimed at sharing knowledge on legal and 

practical issues relevant to the implementation of AEWA and, more generally, to achieving the 

underlying aims of the Agreement - protection of migratory water bird species and habitats 

throughout the Agreement’s geographical range. One component of this work was a project relating 

to the synthesis of information on recent experiences in the restoration of water bird habitats, 

degraded by alien invasive weeds, with a specific case study of Lake Naivasha.  This preliminary 

work by IUCN will serve to form a basis for the compilation of information on “best” practices and 

other work by the AEWA Secretariat, including possibly future phases involving the further 

development of information from other sources, and deeper understanding of the initial case studies 

in the region. 
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1.0 INTRODUCTION  

1.1 Background to the Study 

This study was carried by IUCN-EARP and the LNRA as a joint project on Lake Naivasha, within the 

framework of the AEWA sub-project on the management of alien invasive weeds for the benefit of 

migratory waterfowl habitat. The sub project focused on the Lake Naivasha Ramsar Site in Kenya 

(see figure1), a wetland complex consisting of one main lake, several subsidiary lakes and 

surrounding wetlands as well as a floodplain and delta of the inflowing Malewa and Gilgil Rivers.  

This wetland array has a well-known and diverse avian fauna and is an Important Bird Area (Bennun 

L. & Njoroge P., 1992).  The complex is an important site for afro-tropical and palaearctic migrant 

bird species, but the same site has been affected by invasive waterweeds over the last decades, 

most of which have been managed in some way by the agency most responsible for the Ramsar 

site - The Lake Naivasha Riparian Association  (LNRA, formerly LNROA). The purpose of the study 

was to document the current and historical status of invasive aquatic weeds, their management 

interventions, and their actual or perceived impacts on waterfowl.  It also included considerations of 

local views of the changes that have taken place over the years and which were brought about by 

invasive aquatic weeds.  

 

The specific objectives of the study were to:  

1 Assess the present distribution and density of invasive water plants in the Lake Naivasha 

Ramsar Site - especially water hyacinth (Eichhornia crassipes) and water fern (Salvinia 

molesta). 

2 Document historical incidences of aquatic weeds around the lake, their perceived impacts 

on lake ecology and an account of the management interventions and successes. 

3 Document any actual or perceived impacts of the aquatic weeds on the resident and 

migratory water birds. 

 

1.2 Methodology and Approach  

Surveys were carried out in the months of April and May 2003, and involved lake inspections by air, 

boat and on land, interviews with local residents and stakeholders, literature and document review, 

and consultation with key persons.  These surveys were intended to provide practical experiences 

and lessons on impacts and management of invasive aquatic weeds, as a reference for dealing with 

similar incidences in Kenya and elsewhere - particularly within the area of the AEWA.  

 

IUCN assembled literature and experiences from late 2002, made several forays into the Lak e 

Naivasha area to examine issues and then developed a proposal for the lake managers, LNRA.  The 

sub project managed by LNRA started on April 1st, 2003 and LNRA hired the services of an 

assistant to their monitoring officer.  A questionnaire was produced for the purpose of collating 
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information from residents and stakeholders on the subject, the aim of the study being to gather the 

required information primarily from local knowledge (stakeholders and residents), to complement the 

existing scientific information.  Additional surveys on the lake were made and the present invasive 

situation was assessed.  

 

1.3 Lake Naivasha 

Lake Naivasha is a significant national freshwater resource in an otherwise water deficient area, the 

only one of its kind in the Eastern Rift Valley in Kenya. It supports an outstanding 

horticulture/floriculture sector that provides employment and generates significant amounts of 

foreign exchange for Kenya. It also supports a thriving fishery, livestock farming and a growing 

tourism sector; the lake likewise influences geothermal power generation and supports significant 

biodiversity (both terrestrial and aquatic).  Most importantly, a population of about 250,000 people in 

the vicinity of the lake gets its domestic water from the lake or its waterways.   

 

Lake Naivasha is a Ramsar Site - a wetland of international importance with various unique 

ecological values and a rich biodiversity, including some endangered species.  There are hundreds 

species of birds recorded, about 90 of which are waterbirds.  Many of these are migratory, and the 

lake serves as an important stopover point for them.  The lake is also surrounded by national parks 

such as Hell’s Gate and Mt. Longonot.  The largest component of the surface water comes via the 

Malewa River, and both the river and its catchment are vital to the lake and all its allied human 

activities, and must be conserved at all costs (see figure 2 below). 

 

The lake and its surroundings are fragile and dynamic ecosystems and as yet uncertain water 

balance in a basin surrounded by intensively irrigated agricultural land and a fast-growing township. 

It seems certain that the lake cannot sustain further development on the scale seen over the last 20 

years without there being in place a coordinated plan to conserve the lake’s resources. There are 

numerous threats towards the health of the lake ecosystem, which, if not addressed adequately and 

urgently, could lead to the loss of these resources and benefits. These threats include: 

♦  Out-of-basin water transfer (water supply to Nakuru town) 

♦  Water abstraction from the Lake and ground water 

♦  Water pollution (from fertilizers, pesticides, sewage, washing detergent and other pollutants) 

♦  Inappropriate farming and bush-clearing activities on riparian habitat  
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FIGURE 2: MAP OF LAKE NAIVASHA  

 

♦  Threats from the wider catchment (siltation from inappropriate practices such as cultivation on 

steep slopes, deforestation and the consequent effects on hydrology and soil loss, and 

destruction of riverbanks thereby losing its filtering effect through such activities as watering of 

livestock and cultivating into the river) 

♦  Over-fishing 

♦  Watering of livestock directly at the shores 

♦  Introduction and establishment of alien species of both plants and animals 

♦  Unplanned developments (urban settlement, industrial and expansion of horticulture). 
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2.0 LAKE NAIVASHA AS A HABITAT FOR  MIGRATORY AND  OTHER  
WATER B IRDS 

Lake Naivasha is a very important habitat for migratory, vagrant and resident water birds.  It is a 

Ramsar Site (Kenya’s second) and an Important Bird Area (Bennun & Njoroge, 1992). Many 

species have been recorded in this site over the years (see Appendix 1) and there has been 

considerable study and research on various aspects of the ecology of wetland birds around the lake 

and its environs.  It is estimated that the water body and its environs support at least 350 bird 

species of which 90 are aquatic or semi-aquatic.  A list of the water birds observed in Lake 

Naivasha has been produced, from the records of researchers and residents around the lake, as 

well as from records of the NMK Ornithology Department; from this list, a sub-list of those that are 

(Palaearctic or intra-tropical) migrants has been made (see Appendix 2).  The abundance of birds 

found in Lake Naivasha is correlated with prolific submerged macrophytic growth and diverse 

plankton at many feeding and breeding sites.  A study in 1981 established that the abundance of 

waterfowl coincided with macrophytic bed development.  Congruently, in 1982-84, the absence of 

submerged macrophytes resulted in a reduced presence of wildfowl. Submerged waterplants are 

probably a major influence of Lake Naivasha’s avian community. 

 

In spite of the many studies though, there seems to be limited information specific to the impacts of 

the various invasive alien on the diversity/ecology of bird life on the lake and its immediate environs. 

 

2.1 Impacts on the Lake’s Ecology  

The ecology of Lake Naivasha is forever changing (Harper & Muchiri, 1986).  The changes are 

brought about by alien invasive floating aquatic weed species (S. molesta, E. crassipes  and to a 

limited extent, P. stratiotes) among other factors.  The weeds have infested the lake ecosystem in 

the last three decades, suppressed and occupied ecological niches previously inhabited by native 

flora such as papyrus and water lilies (see plate 1), and thus disrupted plant-animal-physical 

environment interactions and balance. The formation and movement of their floating mats have 

influenced the whole lake and even led to re-distribution of seral stages - in that plant succession no 

longer follows a predictable sequence.  

 

These floating aquatic weeds (FAWs) are known to affect water resource management, the 

continued existence of human, riverine and wetland communities, and conservation of biodiversity.  

Waterways can be blocked; level of floodwaters increased substantially, water loss increased 

through evapotranspiration and the efficiency of irrigation and hydro generation impaired.  People are 

affected by a reduction in the fish catch, difficulties in travelling by boat and consequent isolation 

from water sources, gardens, markets and health services, and also change in populations of 

vectors of human and animal diseases.  Biodiversity can be reduced and conservation value 

affected.  E. crassipes , S. molesta and P. stratiotes colonize open water at the margins of water 
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bodies or occur as floating "islands".  As the biomass increases, mats are formed, islands 

coalesce, and the infestation spreads to cover more open water.  The area of an infestation will 

increase until prevented by wind and wave action.  A dense cover of FAWs drastically reduces and 

may prevent light penetration of the water.  Without light, phytoplankton and submerged plants 

cannot photosynthesize.  Oxygen levels decrease and carbon dioxide increases with catastrophic 

effects on the aquatic fauna e.g. fish kills (Howard & Harley, 1998).  The uptake of nitrogen and 

other nutrients by FAW may affect normal nutrient cycling by native plants, for example papyrus, 

and mineral elements will probably be immobilized (Terry, 1991 cited in Howard & Harley, 1998). 

 

PLATE 1: SALVINIA INFESTATION IN THE 60’S 
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PLATE 1: SALVINIA INFESTATION IN 2003 

 

2.1.1 Importance of Papyrus (Cyperus papyrus) in relation to FAWs 
Papyrus, the world’s largest sedge (Cyperaceae), is probably the most important plant in Lake 

Naivasha, due to its water purification and sediment/nutrient retention capacity. The plant is found 

around the lakeshore, and up the Malewa River to a distance of 5 km. In certain cases, particularly 

when the lake level rises, papyrus mats break off from the rest at the shore and float to other areas 

as islands, moved by the wind. Papyrus, occurring naturally in the lake, is the first freshwater 

aquatic plant known to be a C4 plant on the basis of low CO2 compensation point, ‘Krantz’ anatomy 

and high optimum temperature for photosynthesis. It is therefore an efficient and massive dry matter 

producer.  

 

Several studies have been carried out on the ecology/ function of papyrus on the lake. The prime 

use of the plant in Naivasha is in acting as a filter and causing the retention of nutrients in organic 

particles in the detritus and generally recycling nutrients (Gaudet, & Muthuri 1981).  The plant 

supplies large amounts of fixed nitrogen, which results in high productivity.  It also serves a very 

useful function in retaining silt/sediment from upstream or terrestrial sources, thereby slowing down 

the rate of siltation and level of suspended sediment (and decrease in visibility). Runoff flowing 

through the papyrus swamp is slowed down allowing for the deposition of silt. In this study (Gaudet 

& Muthuri 1981), the papyrus swamp, particularly in the northern delta of the inflow rivers (North 

Swamp), was shown to affect the whole ecosystem through uptake of nutrients and sediment from 

the inflowing rivers and subsequent slow release to the lake water as fine organic particulate matter 

and accumulation of peat. 
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Jones & Muthuri (1997) found the standing live biomass of papyrus swamps to be high compared 

with most other communities dominated by herbaceous vegetation.  It is also noteworthy that, 

unlike water hyacinth, emergent plants such as Typha sp and papyrus have been shown to reduce 

water loss by 15 to 20% (Howard-Williams & Gaudet, 1985 cited in Howard & Harley, 1998). 

 

Papyrus also forms a very important habitat for wildlife in general and waterfowl in particular. A 

number of large mammals such as buffalo and hippo find shelter in papyrus. In a study on niche 

preferences of birds in and around papyrus swamps in Kenya (Naivasha) and wetlands in Uganda, 

Maclean, (2001) noted that certain East African bird species are almost entirely restricted to 

papyrus. One of these, the Papyrus Yellow Warbler (Chloropeta gracilirostris) is threatened globally 

and is vulnerable. The Papyrus Gonolek (Lanarius mufumbiri), White winged Swamp-warbler 

(Bradypterus carpalis) and Papyrus Canary (Serinus koliensis) are considered near threatened. 

 

The amount of papyrus on the lake has varied greatly over the decades (see figure 3). The distribution 

of the plant on the lake has been constrained by one ecosystem-level process, which is the natural 

and unpredictable fluctuation of water levels which the lake experiences. Papyrus swamp clearance for 

agriculture has also been an important factor in the decline in papyrus cover. From 1983 to 1987 the 

water level dropped by 3m (see figure 4) and much of the papyrus was cleared.  By 1987 only 2 km2 

was left. However in 1988, the lake rose by 1m, seedlings of papyrus re-established and there were 

soon 12 km2 of papyrus on the lake, with 80-90% of the lake periphery lined with the species 

(Goldson, 1993). In general, papyrus left on dry ground by a receding lake dries up, but if that area is 

re-flooded the papyrus regeneration can be swift. Howeve r sudden rise in lake level can also ‘kill’ 

papyrus by "drowning" the rooted areas.  
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FIGURE 3: VEGETATION CHANGE 1960-1987 
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FIGURE 4: MONTHLY LAKE LEVELS OVER TIME 

 

 

2.1.2 Changing Ecology in relation to FAWs  
The changing ecology tends to favour alien water plants over the indigenous species, offering stable 

habitat for their establishment and growth.  The water level changes and clearing of papyrus 

(Cyperus papyrus) for human activities i.e. agriculture and papyrus shielding encouraged the 

establishment of S. molesta by 1982 as depicted in figure 3.  In addition to unsuccessful biological 

control method of E. crassipes, the weed has the ability to establish in damp mud and a physical 

stability of floating when water level rises and vice versa (Adams et al., 2002). 

 

However emergent components dominated by sedges (Cyperus spp.) and submerged /floating 

components of macrophytes have been severely reduced through agriculture destruction as a result 

of legal permission to cultivated riparian land dating back to 1929 and by grazing impacts of crayfish 

- Procambarus clarkii (Harper & Muchiri, 1987) (see plate 3, Crayfish).  A presidential ban on the 

destruction of papyrus was made in 1987 (LNRA, 1993).   

 

These alien species harbour a number of aquatic floral and faunal associations.  Water hyacinth 

provides habitats for a range of aquatic micro fauna amongst its petioles, leaves and roots but 

appears to have no special associates. A good example is the African Jacana (Actophilornis 

africanus) that rests and preens on it but makes no obvious use of it as a feeding platform.  The 

large interconnected mats are impossible to turn over in fossicking and so exploit.  But 28 species 

of invertebrates have been found on E. crassipes  with Hemiptera and Coleoptera dominating.  Other 

abundant animals previously found associated with water hyacinth in the lake are Odonata, Crayfish 
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and Swamp Worms. Most recently E. crassipes  has formed assiociations with several sedges and 

grasses which meld together to form small "islands" of plant materials that often merge as 

extensive mats.   

 

Species diversity on S. molesta is similar but relatively less diverse compared to that of E. 

crassipes.  S. molesta has been recorded to provide food, nesting, preening, protection, and 

roosting sites, among many other benefits, to invertebrates, avifauna and fish (Taylor, 1987). 

 

The formation of mobile mats by these floating aquatic weeds reduces the vertical mixing of the 

water column shading submerged plants and depriving then of light, increasing the carbon dioxide 

levels, lowering pH - all resulting in enahnced formation of dendritus and the building of sludge.  The 

reduction in photosynthetic production brings about lowered abundance and variety of submerged 

aquatic plant growth and a total decline of macrophytic vegetation. Increase in dissolved humic acid 

on the other hand may result in a change in the colour of water.  The effect is felt on fish, avifauna 

and invertebrate populations depending on macrophytic vegetation for food as well as those 

indirectly involved in the food chain (see figure 5).  In addition, the mats block waterways, obstruct 

recreation, fishing and water transport and affect water-pumping activities (Harper, 1984; Clark, et al. 

1989; Howard & Harley, 1998). 

 

FIGURE 5:  RELATION BETWEEN FISH CATCH AND WATER LEVELS 1962-1989 

 

 

Mats of E. crassipes  support a great abundance and variety of animal and plant species showing a 

relationship with mat size.  It persists with a narrow distribution facilitating plant succession but 

without a zonation typical of the predictable hydroseral sequence.  Up to 30 years ago the marshy 
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area (see Figure 3 - vegetation cover change) was dominated by papyrus but the area is now only a 

fragment of its former area.  The two exotic species formed dense mats out-competing less vigorous 

water plants for light and space and these have never returned.  As in many tropical areas, water 

hyacinth remains the most problematic water weed despite widespread and varied approaches to its 

control (Howard & Harley, 1998). 

 

By the end of 1980, Salvinia covered 25% of the lake surface in mobile mats as depicted in figure 3.  

In 1990 many small floating islands of C. papyrus  and E. crassipes  formed when parts of the fringing 

vegetation broke off and floated into open waters due to a combination of wind action and lake level 

changes.  These were temporary in form and location as they moved and may have split further, 

coalesced or rejoined the fringing vegetation.  The size and integrity of floating mats offered a 

colonization opportunity for other herbaceous plants found in littoral zone of the lake.  Such plants 

may complete their life cycles on floating mats.  They also provide habitats for invertebrates and 

juvenile fish (Njuguna, 1992). 

 

Some 51-plant species were recorded on or in floating mats of E. crassipes  and S. molesta 

between 1989 and 1998 including submerged plants.  Cyperus pectinatus - the most frequent 

colonising sedge, played an important role of binding water hyacinth mats and facilitating 

colonization by other species.  Faunal concentration between leaves and roots are mainly 

Oligochaeta (largely Alma emeni), Insecta and Arachnoidea. A. emeni appear to be of very great 

importance in soil formation.  

 

In the early 1960's, measures to control the spread of Salvinia involved unsuccessful herbicide 

applications and physical removal.  During these times observations showed that S. molesta 

exposed to the windy and choppy conditions of the open lake quickly perished.  Reproduction in 

more sheltered and shaded lagoons resulted in plants being "pushed out" into open waters so that 

between 1975 and 1983 floating mats covered large areas of the northern and western waters of the 

lake (Harper, 1994).  The receding lake level in 1980s resulted in a dramatic decline (Tarras-

Walhberg, 1986; Harper, et al 1990).  Salvinia is now only found in low density in sheltered edges of 

the lake and in marshland at the lower reaches of Gilgil River as the river flows gently and is 

sheltered from the exposed conditions of the open lake. 

 
Water hyacinth has colonized most of the Lake Naivasha shoreline in only a few years but the rate 

of expansion has been small compared to that of L. Victoria.  Individual plant biomass is low and 

the plant has not colonized the open lake in large mats.  Largest floating mats occur in the north of 

the lake around the inflow of river Malewa, (see figure 2 - map of Lake Naivasha) advantaging the 

plant with nutrient supply and shelter. 
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PLATE 3: WATER HYACINTH 2003 

 

3.0 MANAGEMENT RESPONSIBILITIES, LAND TENURE  AND THE 
RAMSAR  SITE AT LAKE NAIVASHA 

The Lake Naivasha Riparian Association (LNRA) has been on the forefront in finding lasting 

solutions to issues affecting the Lake.  The LNRA is an Association of diverse members who own 

land contiguous to or near Lake Naivasha.  They are either individuals or institutions and include, 

the Kenya Electricity Generating Company (KenGen), the Naivasha Municipal Council, Kenya 

Wildlife Service (KWS) and most of the main horticultural growers as well as others in the tourism, 

livestock, dairy and other industries as well as individual plot owners, local residents and retirees.  

The total full membership is over 150 representing close to 100,000 people.  There is also provision 

for associate membership for interested parties or stakeholders who may not own land adjacent to 

the lake. 

 

The LNRA has been in existence since 1929.  In 1932 the Association and the Government entered 

into an agreement by which the former would be responsible to the latter for the management of the 

riparian land surrounding Lake Naivasha.  That agreement made the Association the sole arbiter in 

land disputes on riparian land and also granted limited rights to the contiguous landowners for 

access to water, grazing and cultivation, but under the condition that no permanent buildings would 

be allowed.  The agreement was ratified and adopted by the Kenya Government at the time of 

Independence in 1963.  Since 1989 the Association has been very active in promoting environmental 

issues around Lake Naivasha, in order to conserve the natural resources whilst encouraging 
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sustainable wise use by all sectors and to promote development. 

 

In 1991 the LNRA started the process of drawing up a Management Plan for the Lake, which would 

have the support of all sectors , and which was based on voluntarily adopted sectoral codes of 

practice under an overall management strategy.  The Management Plan was adopted in 1996 by the 

membership and subsequently by the District Development Committee in Nakuru and thereafter by 

the Government as the official Management Plan for Lake Naivasha. 

 

In 1995 as a result of initiatives by the LNRA the Kenya Government nominated Lake Naivasha as 

its second Ramsar site and reaffirmed the LNRA’s Management Plan as the Government’s official 

Management Plan for its Ramsar site.  KWS is the custodian on behalf of the Government on 

wetlands in general and Ramsar sites in particular, and this process had the full backing and 

support of KWS throughout. 

 

The Management Plan is implemented by the Lake Naivasha Management Implementation 

Committee (LNMIC) under terms of reference that have been established and agreed in consultation 

with KWS.  The Committee consists of local and national organizations, including one international 

group - IUCN.  The LNRA having initiated the management process and played a central role 

throughout remains a key member, but the committee membership is intended to be representative 

of the widest possible stakeholders’ interests consistent with administrative and decision-making 

efficiency, whilst at the same time being primarily a community-based initiative. 

 

3.1 Objectives of the Management Plan  

The prime objective of the Management Plan is to manage existing human activities in the lake 

ecosystem through voluntarily adopted sustainable wise use principles to ensure the conservation of 

the freshwater resource and associated biodiversity.  Secondary objectives are: 

1. To promote and encourage the major contribution made to the national economy (by 

the various commercial activities around Lake Naivasha); 

2. To maintain, conserve and, where necessary, restore the natural beauty and 

biodiversity of the lake; 

3. To achieve consensus, an understanding of and support for the Management Plan 

through voluntarily adopted codes of practice and dialogue;  

4. To facilitate public access, tourism and research activities whilst at the same time 

respecting the private ownership of surrounding land;  

5. To immediately adopt practices on which there is consensus based on current 

knowledge and to adopt others as the Plan is updated in the light of new information 

from the monitoring programme. 
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3.2 Measures envisaged by the Plan 

The principle immediate measures envisaged by the Management Plan are to: 

1 Require that all developments within the Ramsar Site first be subjected to Environmental 

Impact Assessment (EIA) and approval; 

2 Strengthen the water abstraction licensing procedures; 

3 Establish metering of abstractions and monitoring the use of water; 

4 Promote efficient use of water; 

5 Protect and where necessary re-establish the papyrus fringe around the lake and allow its 

natural growth; 

6 Maintain and where necessary restore to a natural state a minimum 100 meter buffer zone 

on the land side of the papyrus edge or from the shoreline where no papyrus exists; 

7 Disallow the reclaiming of flooded land, intensive irrigated agriculture, and building of 

permanent structures, below the lake level in 1906 (6210’ contour); 

8 Establish sources of revenue to fund the management plan; 

9 Establish direct representation on appropriate regulatory bodies of local and central 

administration; 

10 Establish accepted sectoral codes of practice;  

11 Influence a reversal of adverse activities in the watershed;  

12 Implement a technical study of the full water budget and support a study of an alternative 

source of water for Nakuru; 

13 Implement monitoring, education and awareness programmes; 

14 Establish contingency planning for natural and man-made disasters. 

 

3.3 The Sectoral Codes of Conduct (COC) 

The LNRA has sensitized the various sectors such as the horticultural growers and fisheries to write 

Codes of Conduct for their sectors, which have been incorporated into the Management Plan.  Their 

purpose is to guide the activities of the various sectors to conform to the requirements of the Plan 

and general good environmental practice, while being more focused on the particular sector. 

 

The codes already appended to the Plan and in use are: 

1. Lake Naivasha Growers’ Group Code of Conduct which addresses various issues of 

concern in the flower and horticulture industry, including farm management and 

documentation, use, transportation, storage and disposal of pesticides and protection 

of workers, protection of environment, etc. 

2. Power Producers’ Environmental Code of Conduct: which addresses environmental 

conservation (water, soil, and biodiversity), pollution (air, noise, precipitates, drilling 

effluents, sewage and solid waste disposal) and environmental management systems 

(audit, EIA, risk assessment, and awareness education). 
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3. Lake Naivasha Tourism Association CoC.  

4. Fisheries Sector CoC. 

 

Other CoCs recently completed and to be included in the Management Plan are: 

1. Livestock and Dairy CoC 

2. Naivasha Municipal Council CoC 

3. Wildlife Industry CoC 

 

These Codes of Conduct are regularly updated. 

 

Lake Naivasha is arguably one of Kenya’s most valuable ecosystems and fresh water resources.  

As a hydrologically impacted Lake, it is very fragile and being surrounded by hugely important 

commercial developments it is under great threat.   The LNRA Management Plan and its 

implementation are now essent ial to the survival of the lake ecosystem and to the continuation of 

the Ramsar site as globally important habitat/site for local and migratory waterbirds. 

 

3.4 Land Tenure 

Lake Naivasha has the unique reputation of being the only Ramsar Site in private ownership in all of 

Africa.  In general most Ramsar Sites are often government-protected areas in the form of national 

parks or wildlife reserves. The Naivasha Ramsar Site is defined as the area enclosed by the North 

and Southlake roads and the national highway (Maai Mahiu - Nakuru road) linking the two (see 

Figure 2 - map of lake Naivasha).  All of the land within this area above the 6,210 feet contour is in 

private ownership in the form of titles, except in a few cases where government departments or 

institutions are involved. 

 

Between this contour (the riparian boundary) and the shoreline is the "riparian land". This is in 

government ownership, but the contiguous landowner has certain (‘riparian’) rights over it, such as 

access to water and limited use (as described in the Government-LNRA Agreement).  The area of 

riparian land fluctuates considerably with the chnaging lake water level, and depending on the slope 

in a given area it can be anything from a few meters to a kilometre and more of change in area over 

a few months.  In the very flat areas (such as near Naivasha township) a drop in lake level of 1m can 

mean new (exposed) land over a kilometre wide.  

 

Therefore regarding land tenure the riparian boundary is the most important factor.  The lake itself, 

as with all other water bodies in Kenya, is the property of the State.  Since the lake is not a 

protected area, different government institutions are charged with managing their sectors (e.g., 

Water Dept. on water licensing and regulations, Fisheries Dept. on fisheries licensing and 

management, KWS on protecting the wildlife in the lake.). 
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4.0 THE HISTORY OF INVASIVE WATER PLANTS AT LAKE NAIVASHA  
AND  IMPACTS ON B IODIVERSITY IN GENERAL  AND  WATER B IRDS  IN 
PARTICULAR. 

The introduction of foreign species in Lake Naivasha has presented one of the biggest challenges to 

its management.  In retrospect, these introductions have also presented perhaps the most exciting 

opportunities for collaborative management the lake has seen.  The foreign species of concern in 

the lake to date include plants such as the Water fern (Salvinia molesta Mitch, formerly confused 

with Salvinia auriculata Aurbl), Water hyacinth (Eichhornia crassipes), and the Nile cabbage or 

water lettuce (Pistia stratiotes), and animals such as the Louisiana red swamp crayfish 

(Procambarus clarkii) and Coypu (large water rodent, Myocastor coypus ).  Other introductions 

include those of the fishes Oreochromis leucostictus, Tilapia zillii, and the large-mouth bass, 

Micropterus salmoides.   

 

4.1 Salvinia molesta 

4.1.1 Historical Background 

Salvinia molesta is a free-floating fern of the plant family Salviniaceae, native to the Amazon River 

Basin.  The introduction of the weed into Kenyan waters occurred in the early 20th Century and was 

cultivated in ornamental pools and aquaria in Nairobi by 1936.  From these sources it spread 

downstream in the Nairobi River tributaries and then to the Athi River.  In 1953 the weed showed up 

in a 60-acre reservoir in Kitale on the Nzoia River.  The reservoir was drained to kill the Salvinia 

(LNRA, 1993). 

 

Salvinia molesta (initially assumed to be S. auriculata) found its way into Lake Naivasha sometime 

in 1961 - 1962. Pet shops and aquaria in Nairobi are thought to be the most probable sources of the 

Salvinia accidentally introduced into the lake - although spread by waterfowl and unintentional 

dispaersal by people and vehciles are also possible pathways.  The Kenya Information Services 

Bulletin of October 1964 (GoK 1964 cited in LNRA, 1993) describes the early situation, in June of 

that year.  In 1964, the weed was found south east of Crescent Island (within ‘Marina’ bay adjacent 

to Goat Island, separated from the Crescent lagoon and the main lake by Yacht Island and the 

causeway into Crescent Island) where it produced mats covering an area of 60 ha.  Initially only the 

‘Marina’ part of the bay (separated from Crescent bay by the Yacht Club Island) was infested.  

Infestation was light, with patches of Salvinia interspersed with water lilies or growing amongst 

reeds and partially submerged bushes.  However, south of the bay infestation was heavy, with a 

solid mat 4-6 inches thick.  The area was subsequently quarantined and on July 31, 1964, the 

aquatic herbicide paraquat (trade name Gramoxone S), was applied from the air at a rate of 1 lb 

(with wetting agent) per acre.  Hand sprayers operated from boats were used simultaneously in 

hard-to-reach areas especially inside the extensive papyrus swamps at the lake edge.  A second 
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application was made later and by September 1964 the lake was thought to be free of Salvinia.  A 

wire netting barrier was erected across the channel to prevent any stray pieces from drifting into 

clear areas.  One portion of the lake was closed to boats as boats were thought to assist in the 

spread of Salvinia, but this regulation was relaxed later in the year following successful control in 

the bay.  

 

The rising level of the lake at the time was reported to complicate the control operations as new 

sections of the mainland became flooded and thus the area to be covered increased.  Bush above 

the water hid fragments of Salvinia while the rising water tended to break up the water lily banks.  

These banks were an important barrier to the spread of Salvinia to other parts of the lake.  

Indiscriminate spraying of paraquat1 could therefore not be contemplated due to the danger of 

breaking up these natural barriers.  Following the spraying, clearing-up operations were started 

using hand nets to remove any small pieces that had escaped the paraquat treatment.  

 

Detailed inspections were made of all areas in the vicinity to determine whether further areas of 

Salvinia existed, and in August a seven-acre floating papyrus island was found to be infested.  

Paraquat spraying partially killed the papyrus but left salvinia unharmed, while a resident herd of 

hippo nearby frustrated the efforts.  It thus became necessary to burn the papyrus (using oil).  At 

the beginning of October further infestations were discovered just south of Crescent Island, in a few 

acres of dense papyrus belt 100 m off shore.  This discovery of the weed in deeper water was 

considered a serious threat to the lake, and ways of tackling the situation were being sought.  

These early efforts to contain the Salvinia threat were spearheaded by the Dept. of Agriculture, 

assisted by the Water Bailiff, the Fisheries office and the Lake Naivasha Riparian Association. 

 

In 1965, a local infestation was discovered along the same causeway near Goat Island and sprayed.  

Between 1965 and 1967 Salvinia was not common (or reported) on the lake but in 1968 a large 

mass of Salvinia was noticed expanding over the northeastern section of the lake.  This mass of 

Salvinia was protected and hidden from view by large masses of papyrus. In January 1970, the 

Salvinia here occupied an area of 3 km2.  

 

Subsequently, a storm broke out in 1970 from the north in September/October and tore apart the 

papyrus walls, releasing papyrus islands, Salvinia mats, and mixtures of both.  Within a few days, 

the weed was found in many shallow bays and lagoons along the western shore.  By 1973 it had 

spread in a thin band in the littoral zone all round the lake, particularly in the south east area, and 

even invaded the more alkaline Lake Oloidien to the south west when the two lakes merged (during 

a period of high water level). 

 

                                                 
1 Paraquat is another aquatic weedicide …… 
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From this time, for a period of 20 years, efforts to understand Salvinia and particularly to control it 

continued, but this period is not as well documented as it was for the first 10 years of its 

occurrence.  However it is evident that control efforts were both at the local and national levels, 

spearheaded by the LNRA and government institutions.  Over this period Salvinia coverage varied 

around the lake just as before, mostly based on the trends in lake level.  In general Salvinia would 

increase with a rise in lake level, and decline with the lake level particularly where it was left 

stranded on dry ground.  

 

4.1.2 Problems of Salvinia molesta on Lake Naivasha 
Salvinia at low populations may have favourable effects, especially on fisheries (the plant acting as a 

refuge for fry and a source of food organisms).  However the development of thick and extensive 

mats did have definite deleterious effects. 

 

4.1.2.1 Blockage 

1. Salvinia mats of up to 6 inches in thickness made boat movement very diffi cult. 

2. The weed tended to conform almost exactly to the presence of submerged vegetation in 

the shallower areas, thereby causing certain shore areas to convert to primary marsh 

community, particularly if the lake level fell slightly. 

3. Salvinia mats also interfered with the lake fishery by clogging gill nets resulting in time 

lost in clearing the nets, and/or loss of nets because of drifting. 

4. Mats growing within water abstraction channels impaired water uptake for irrigation. 

 

4.1.2.2 Effects on aquatic ecology 
1. Records taken in 1969 indicated that the oxygen tension beneath a mat of Salvinia was 

as little as 10% saturation, compared with 64-85% in open surfaces.  This presented 

an unfavourable environment for fish, particularly in the shallower breeding areas. 

2. The mats cut out light penetrating into the water column, thereby reducing the amount 

of phytoplankton.  This was thought to have an impact on organisms such as Tilapia 

that depend on phytoplankton as a food source.  Submerged macrophytes would also 

be cut out. 

3. Salvinia would prevent vertical mixing and allow increase in free CO2 with a consequent 

decrease in pH.  Thus efficient breakdown of detritus is prevented, and build up of 

sludge occurred.  Therefore herbivorous benthic fauna was eliminated, but other 

organisms, especially predaceous insect larvae, prospered under the mats.  This 

resulted in a benthic biomass actually larger than that associated with other 

macrophytes. 

4. Effects on the temperature profile were also reported.  Water under the mat tended to 

be quite warm in the upper layer, but there was a large temperature drop at lower levels  

5. A number of reports indicate that the mats had a positive effect on waterbirds, which 
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benefited from added food provision - at least in the short term. 

6. Salvinia occurred in association with the Nile cabbage (Pistia stratiotes).  But Salvinia 

was noted to be more successful in colonisation of open waters than Pistia.  

 

4.1.2.3 Control-related problems  

1. A big mass of dead organic matter after spraying has severe impacts on availability of 

dissolved oxygen. 

2. There were fears over the likely impacts of the herbicide used to control Salvinia on 

non-target plants such as the water lilies and other emergent and floarting vegetation 

and also on other aquatic organisms such as fish. 

 

4.1.2.4 Spread of Salvinia 
1. Wind was the most important factor. 

2. Movement of commercial fishermen and their nets. 

3. The movement of apyrus islands. 

4. Animal movement, especially hippo and cattle, with waterbirds seeming to be less 

important. 

 

4.1.3 Subsequent Outbreaks 
In January 1968 Dr. C.E. Watson, Chief Fisheries Officer, received ‘another’ report of a fresh Salvinia 

outbreak on the lake.  This was confirmed to be true, as a considerable amount of the weed was 

infesting an area of about 5-10 acres (approx. 1.5 miles long) at the northern end of the lake where it 

fronts the Government Farm (current KARI Farm) and Manera Estate (see Figure 2 map of Lake 

Naivasha).  Most of the papyrus islands adjoining this shore were also infested.  However, the main 

papyrus belt which extended from Crescent Island northwards to Marula Estate was not infested at 

this time, neither were the papyrus islands closer towards the island. 

 

According to this record the last outbreak before this was a relatively minor one towards the end of 

1965, and the current one was considered a secondary infestation from that.  The 1965 outbreak 

occurred in the area where the original outbreak happened, between Goat and Crescent Islands; it 

is speculated that the infestation in the northern area must have been caused accidentally by 

transfer of the plant by boat or net.  However the rate of spread (of the 1968 outbreak) was not as 

rapid as that of the original outbreak, but was still considered to pose a danger particularly if the 

lake was to rise rapidly again as it had done in 1964.  All of the plants observed during this outbreak 

were young. 

 

A quick control measure was considered necessary before it could move to a far more inaccessible 

area and where it might spread very rapidly.  It was proposed that an initial aerial paraquat spray 

would kill much of the weed (absence of trees in the affected area made aerial spraying quite easy), 
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and thereafter sustained spraying from boats would be employed.  A budget of K£280 was prepared 

for the work.  The outbreak was in an area largely enclosed by papyrus and would therefore be 

closed to the public easily.  By this time, there was a Fisheries office in Naivasha with an officer 

and 10 support staff who assisted the control process.  The Plant Inspector at the Ministry of 

Agriculture was therefore asked to obtain fresh stocks of paraquat, and the spraying was carried out 

for some months beginning February. 

 

However, a number of factors worked against the success of the operation.  Prolonged and heavy 

rains cut down the time available for spraying.  A new site of heavy and much older infestation was 

discovered further north of the present operation area, hidden behind a very thick belt of papyrus.  

This was some 12-15 acres.  This section would need further aerial sprays.  Finally, a further 

outbreak was reported in the original area that was infested in 1965, very near the causeway 

between Goat and Crescent Islands.  It is possible that a pocket of Salvinia remained undetected in 

the middle of the island and was only able to float free and spread due to the rapid rise in lake level.  

By May of 1968 the lake had risen by 37 inches (1.01m).  This area was immediately targeted for 

spraying, and still the natural barrier of water lilies was important in restricting the weed to the bay.  

The newly infested area was closed out to all boats and fishermen.  At this point further K£300 was 

required for the operation. 

 

By August of 1968 the Ministry had spent over £1,150 in connection with Salvinia control, and the 

government was finding it extremely difficult to meet the costs.  In correspondence with the LNRA 

the possibility of the participation of other stakeholders was explored.  In particular LNRA members 

were requested to contribute in cash or kind towards the operation.  The association started fund-

raising from among its members to support the Fisheries Department.  Members of the association 

were also actively involved in the operation (such as through provision of boats and personnel). 

 

Later in 1970, largely through the instigation of the LNRA, efforts were made to bring the various 

parties involved or interested in Salvinia control to work together.  On 26th November, 1970, a 

stakeholders meeting was held to discuss measures for eradicating the outbreak of Salvinia, and 

means for controlling future outbreaks on a long-term basis. Here it was noted that the chemical 

spray used in 1964 eliminated the weed in the Crescent Island area, but the outbreak in the vicinity 

of Government Farm had now spread to other parts of the lake due to the high winds opening the 

papyrus screen.  A narrow belt of weed was now established around the entire southern half of the 

lake, covering a distance of some 20 miles.  Large clumps of the weed, about an acre in area, were 

floating ac ross the lake in the southern sector.  Unfortunately this was the area most used by 

tourists, bird-watchers and sport fishermen.  The local Fisheries Office had notified the local 

authorities, but their efforts could not contain the weed. 

 

The meeting proposed to lay out strategies for raising and obtaining technical and administrative 
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personnel to control the field work.  The matter was considered an emergency, and there was fear of 

the spread to other waterbodies.  Control measures had relaxed somewhat between 1964 and 1969, 

and therefore a permanently established committee was necessary for long-term planning and 

follow-up, but with necessary powers from government.  Howeverthe proposal for one authority did 

not take off effectively. 

 

The attempt to establish a biological control (using the aquatic grasshopper, Paulinia acuminata 

from Brazil) had failed to have impact on the salvinia.  The Commonwealth Institute of Biological 

Control had been approached and it was hoping to find another bio-control agent more suited or the 

climate.  It was considered impossible to eliminate the weed from the lake, and therefore measures 

would be taken only to control it within acceptable limits.  Concern was raised over the possible 

negative impacts of spraying the herbicide, and therefore it was not considered the best option. 

 

In 1983 the Inter-Ministerial Committee on Environment (IMCE) set up a task force to examine the 

control of Salvinia on Lake Naivasha.  After evaluating both the chemical and manual methods of 

controlling the weed, the task force in December 1986 recommended the biological control method 

of the weevil Cyrtobagous salviniae. The implementation of this project, however, took some time 

because its effectiveness and likely consequences had to be adequately tested.  Between 1989 and 

early 1990, the LNRA actively followed up on the control programmes proposed by the task force, 

for implementation as it had delayed too long.  By end of 1989 the weed covered about 20-25% of 

the lake’s surface and was thus caus ing considerable concern.  On December 19th 1990 the Sub-

DDC meeting in Naivasha approved the control of invasive weeds, and in May 1991 15,000 

Cyrtobagous salviniae weevils were introduced into Lake Naivasha by KARI.  The Salvinia declined 

rapidly within 18 months after the introduction.  Since then it has subsisted only as small, isolated 

or rare patches of weed which is no longer regarded as a problem. 

 

4.2 Eichhornia crassipes 

4.2.1 Historical Background 

Water hyacinth is a free-floating aquatic flowering weed of family Pontederiaceae whose origin is in 

South America.  The first incidence of occurrence was reported in 1988 in Lake Naivasha where it 

was initially recorded as isolated plants in the northern shallows.  While in 1989 over 75% of littoral 

zones were covered in Salvinia, by 1993 only 5% of the same sites surveyed supported the same 

density.  By this time E. crassipes  had reached over 75% cover of the lake edges (LNRA, 1993).  

 

The weed reproduces asexually by stolons and mats and is distributed by water currents, wind and 

boats among others as well as sexually by propagules (Howard, & Harley, 1998).  It was found 

rooted in shallow waters particularly amongst the fringing papyrus and Salvinia, and sparsely 

established in open waters (Harper, 1992).  However, the production rate was unexpectedly slow 
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compared to the 800kg/ha/day under stable conditions.  The lake temperature regime fluctuation 

between 28oC-18oC is below the E. crassipes  optimum growth requirement. 

 

E. crassipes  was reported in 1999 to be widely distributed in the lake with an overall frequency of 

80% within the littoral fringes and scattered in open water but rarely forming patches: this rarely 

covers more than 5 % of the open water.  Plants in open water are generally less healthy than those 

in more sheltered fringes which grow vigorously while rooted in sediment - forming mats especially 

in the absence or scarcity of emergent plants and more open shoreline.  However, its propagation 

especially in fringing vegetation may convert the lake into marshland. 

 

Adams et al. (2002) have discussed the dynamics and ecology of Salvinia and E. crassipes in Lake 

Naivasha.  Between 1988 and 1999, they surveyed the exotic weeds for associated plants and 

made the following inventory (both Salvinia and E. crassipes  were associated with similar plants):  
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Table 1: Plant species associated with both S. molesta and E. crassipes 

FLOATING SPECIES HERBACEOUS SPECIES 

Azolla africana Basella alba 

Pistia stratiotes Bidens pilosa 

Wolffia arrhiza Circium arvense 

 Callitriche truncata 

SEDGES Commelina benghalensis  

Cyperus dives Conyza sp. 

Cyperus flavescens  Crassocephalum picridifolium 

Cyperus marginatus Crotolaria barkae 

Cyperus papyrus  Crassula schimperi 

Cyperus pectinatus Diplanche fusca 

Cyperus rigidifolius Enydra fluctuans 

 Epilobium hirsutum 

GRASSES Gnaphalium luteo-album 

Acroceras zizanioides  Hydrocotyle sp. 

Agrostis stolonifera Ipomea cairica 

Miscanthidium sp. Iris sp. 

Pennisetum clandestinum Ludwigia stolonifera 

Setaria veristicelata Lythrum rotundifolium 

Typha latifolia Polygonum salicifolium 

 P. senegalense 

SUBMERGED SPECIES Pycnostachys coerulae 

Najas horrida P. deflexifolia 

Nymphaea nouchali Senecio sp. 

 Sphaeranthus napierae 

 Tagetes minuta 

 Veronica sp. 

Source: Adams et al., 2002 

Cyperus pectinatus was the most frequent grass or sedge, and appeared to have an important role 

in binding the E. crassipes  mat, facilitating colonisation by other species. 

 

Adams et al., (2002) also surveyed the invertebrates associated with E. crassipes  in Lake 

Naivasha:  
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Table 2: Invertebrates associated with E. crassipes 

 

TURBELLARIA INSECTA (AQUATIC) 

Dugesia sp. Coleoptera  

Oligochaeta Hydaticus sp.  

Alma emeni Rhantus sp 

Brachiura sowerbi Cybister sp 

Potamothrix sp. Helochares sp 

Mollusca  berosus sp 

Bulinus sp. Eochrus sp 

Physa acuta Canthyrus sp 

Diplura (terrestrial) Hydrovatus sp 

Aranaea Methles sp 

Hydracarina Synchortus sp 

Arachnida (terrestrial) Bidessus sp 

Crustacea Helodidae 

Procambarus clarkii Hemiptera  

Ostracoda Micronec ta sp 

Copepoda Plea sp.  

Insecta (terrestrial) Mesovelidae 

Collembola Lygaiedae  

Thysanoptera Diptera  

Orthoptera Culicidae 

Dermaptera Ceratopogonidae 

Cicadoidea Chironomidae 

Staphylinidae Tipulidae 

Formicidae sciomyzidae 

Trichoptera Odonata 

Ecnomus sp Enallagma sp 

 Ephemeroptera  

 Chloen sp. 

Source: Adams et al., 2002 

 

In August 1997 other plants were observed such as Sesbania sesban  (indicating the gradual move 

towards marsh conditions).  Young individuals of Procambarus clarkii and Micronecta scutellaris 

were common in the roots of E. crassipes . (In contrast, Salvinia mats harboured a very limited 
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fauna). 

 

By 1998 water hyacinth had colonized the full extent of Lake Naivasha shoreline in only a few years 

but the rate of growth was small compared with its invasion and persistence in Lake Victoria, the 

Sudd and elsewhere throughout the tropics and sub-tropics.  Interesting features of the hyacinth in 

Naivasha were that individual plant biomass was low and that the plant had not colonized the open 

lake in large mats.  High exposure to winds and relatively low water temperature may have 

constrained its spreading. 

 

Attempts to eradicate the weed began between 1995 and 1997.  A biological control method was 

instituted and involved two insects, Sameodes albuttalis and Orthogulma terebrantis which failed to 

establish on/in E. crassipes .  Since then two Curculionid beetles, Neochetina bruchii and N. 

eichhornia have been introduced, but by 1998 they had not started affecting the growth of the weed 

significantly.  To date their presence is rare and their impact un-noticed although their 

establishment has been accomplished.   

 

4.3 Pistia stratiotes 

4.3.1 Historical Background 

Water lettuce (Pistia stratiotes) of the family Araceae is less aggressive than either Water hyacinth 

or Salvinia but can cause serious problems in tropical and subtropical regions (Howard & Harley, 

1998).  The origin of water lettuce is uncertain but may be South America (Waterhouse, 1994).  It 

has been established in Africa for centuries where it is sometimes known as the “Nile Cabbage”.  It 

reproduces from stolons and by seed.  Leaves form a rosette, are spongy with water repelling hairs.  

Flowers are inconspicious and arise from the centre of the rosette, while the roots are fibrous and 

feathery and may be up to 1 M long.  There are as many as nine varieties (Howard & Harley, 1998). 

 

Pistia seems to have been within the lake ecosystem since the 1960s and can therefore be 

assumed to have entered the lake in or before the 1960s. It still can be found within the lake 

ecosystem in isolated patches, but during field surveys for this study, none was encountered 

anywhere around the lake. It can be assumed that any pistia plant would be insignificant anywhere 

on the main lake, and likely hidden behind/ within the papyrus growth on the Northswamp. The plant 

continues to inhabit several ponds and channels out of the main lake, and therefore it is not 

understood why it has not easily invaded the open water. A case in point is its presence in both 

constructed wetlands on Homegrown Company’s Flamingo and Pelican farms’ constructed 

wetlands. 

 

From the available information, whenever the weed was observed on the main lake it was usually 

within the Northswamp area in the littoral zone amongst the Salvinia or E. crassipes .  It has not 
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therefore elicited much research interest and, for the purposes of this study, it can be assumed to 

be of little or no impact on the lake’s ecology in general or the waterfowl habitat in particular.  Many 

respondents interviewed during the course of this study were not even aware of its existence.  

 

6.0 PRESENT STATUS AND D ISTRIBUTION 

6.1 Water hyacinth  

FIGURE 6: DISTRIBUTION OF INVASIVE SPECIES IN LAKE NAIVASHA April 2003 

 

 

Surveys of the distribution and abundance of invasive  weeds in Lake Naivasha were carried out in 

the month of April 2003.  This information is presented in the attached maps (see Figure 6 above).  

The most prominent invasive weed today is the water hyacinth.  In general it is present all around 

the lake around the shore in shallow water, in varying densities.  

 

The northern shore (from Marula to Loldia Farm, incorporating the mouths of both Malewa and Gilgil 

Rivers) carries the biggest cover of E. crassipes .  At the time of study these mostly occurred in 

mud flats or in very shallow water and were in most cases rooted into the mud partly due to the 

heavy rains prevailing at the time (water level had risen by 1 M over a three-week duration from mid 
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April).  After the papyrus belt, E. crassipes was the most prominent plant taking about 70% of cover 

where it occurred.  The following plants were identified as occurring in the E. crassipes mats: 

Table 3: Plants occurring in association with E. crassipes mats 

SPECIES 

 Ludwigia stolonifera 
 Cyperus dives 
 Cassia didimobotria (seeding) 

 Cyperus pectinatus 
 Sphaeranthus aspera 
 Ipomea sp.  

 leersia alexandria 
 Pignostechys sp 

 polygonum salisfolia 
 Comelina benghalensis 
 hydrocotyl sp. 

 Cyperus sp. (unidentified) 
 Cyperus papyrus, (few pockets observed within the hyacinth mats) 

Source: The Lake Naivasha Riparian Association 
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Table 4: Birds identified in the E. crassipes mats 

SPECIES (COMMON NAME) 

 Great White Egret African jacana (Lilly trotter) 

 Hadada Ibis Sacred Ibis 

 Cattle Egret Glossy Ibis 

 Blacksmith Plover Long-toed Plover 

 Marsh Sandpiper Black-headed Heron 

 Little Egret Coot (at the mat edge) 

 Grey Heron Yellow-billed Duck 

 Hottentot Teal Intermediate Egret  

 Blackwinged Stilt Common Sandpiper 

 Redshank  Yellow-billed Stork 

 Southern pochard African spoonbill 

 Egyptian Goose Little Stint (gregarious) 

 White-necked Cormorant Pelicans 

 Squacco Heron White-winged Black Tern 

 Grey-headed Gull Northern Pintail 

 Long-tailed Cormorant  

Source: The Lake Naivasha Riparian Association 

 

Cyperus pectinatus  was the most common grass (2 - 10 % cover in E. crassipes  mats all around 

the lake).  Somewhere behind the papyrus belt was a very thick growth of Cassia (Cassia 

abbreviata). 

 

Other areas of the lake displayed generally the same species composition, except that the water 

hyacinth width was much lower.  Along the shore from Loldia Farm all the way to Kibokoni (past 

Rema Island) (see Figure 2 Map of Lake Naivasha), there was E. crassipes  in a fairly constant width 

of 5 - 30m and covering approx. 75 - 80 %.  Pied kingfishers were also observed here.  South of 

Icely Hill there was a very dense growth of Cassia too.  Black crake (Amaurornis flavirostris) was 

also observed here, as was the Common Moorhen (Gallinula chloropus) and Goliath Heron (Ardea 

goliath).  The weed seemed to prefer the hidden/sheltered papyrus bays. 

 

The other sections with significant E. crassipes  growth was the shoreline between Fisherman’s 

Camp and Sanctuary Farm/Crescent Island boundary, and from the Central fish landing channel 

towards Malewa.  The weed here varied between 3m and 20m, and also seem to take advantage of 

water abstraction channels.  However it was difficult to establish the breadth/condition of E. 
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crassipes at the latter, because the area was too shallow to venture into by boat (hippos made 

wading impossible), and on land there was a herd of buffalo.  Indeed, much time was lost just 

getting the boat out from Crescent Bay into the main lake because of the shallowness of the water. 

 

The shores that were noted not to be harbouring E. crassipes  are Kibokoni to Hippo Point (rocky 

shore, hardly any papyrus), between Kamere fish landing beach and Fisherman’s Camp, and 

between Burch’s marina area and Kihoto.  However these areas generally showed a lack of (or 

diminished) papyrus.  In most cases, there was plenty of the weed on dry ground, indicating that it 

had been left by the receding lake.  This was generally drying out, but stakeholders indicated that 

with the coming rains the plants were likely to re-grow particularly if the exposed areas were re-

flooded. 

 

Following the successful implementation of the Salvinia control programme in Lake Naivasha in late 

1993, water hyacinth populations rapidly increased, blocking irrigation channels, landing sites and 

impeding boat movements and fishing activities.  Releases of the biological control agents 

Neochetina bruchii and N. eichhorniae were first made in the late 1990s.  Water hyacinth 

populations are currently significantly lower than during the pre-release period due to the combined 

effect of the natural enemies and adverse weather conditions.  

 

6.2 Salvinia molesta 

During the time of this survey Salvinia cover was so low as to be almost insignificant as shown in 

figure 6.  In general this weed would not be observed in the way it previously used to occur (in 

mats).  It could easily be missed out if one did not deliberately look for it amongst the other plants.  

It specifically occurred among the plants within mudflats (none observed floating), and specifically 

hidden underneath E. crassipes  leaves.  It may be worth noting that the Salvinia plants observed in 

most cases were very small individuals of approx. 1-inch length, but they were green.  These were 

observed more in the north swamp area (approx. 1 plant in 2 - 4 m2).  However in the Oserian Bay 

area, a patch of larger and browning Salvinia was observed stranded within the wire mesh around 

the KenGen water intake point. 

 

6.3 Pistia stratiotes 

This plant was not observed anywhere in the lake.  It has never invaded the lake and it is assumed 

that it would not take over (having been in the lake since the 1960s).  A water lettuce management 

programme commenced in early to mid-1999 with the release of the biological control agent 

Neohydronomus affinis. 
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7.0 MONITORING FOR  WATER B IRDS AND  INVASIVES IN LAKE 
NAIVASHA. 

Surveillance through regular annual or biannual counts of waterbirds is a way of assessing changes 

in ecological character of a habitat, but the causes and significance of changes in numbers may not 

be easy to interpret.  Lakes Naivasha, Elmentaita and Nakuru together host about 80-90% of the 

non-flamingo waterbirds recorded in Kenya.  The role of waterbirds in the movement of nutrients for 

example through the water and soil that support wetland vegetation is implicit.  This is especially 

relevant where there are large accumulations of birds, which transfer from wetland to wetland during 

migration or local movements (Howard, 1993). 

 

Pearson et al. (1992) surveyed Palaearctic waterbirds in the central and southern Kenya Rift Valley 

from the start of January to early February in 1980, 1981 and 1982, when lake levels were high.  The 

survey was repeated in early in 1988 when water levels were very low.  By 1988 the lake had gone 

through 7-8 years of general gradual decline.  The shores of the alkaline and freshwater lakes of the 

Rift accommodate the great majority of Palaearctic waders over wintering and on passage inland.  

The alkaline lakes provide open shores and productive feeding areas for waders throughout the year, 

and tend to support migrant species between late July (first appearance) and late May (last 

departure).  On the freshwater lakes (Naivasha and Baringo), on the other hand, migrant arrivals 

tend to be delayed until water has receded from the bordering vegetation during September to 

expose a muddy edge.  In most years rising water covers feeding sites again by late April and rain 

quickly stimulates the growth of new vegetation so that waders depart earlier than from the soda 

lakes. 

 

Water level records from 1920 reveal that very dry conditions prevailed in Lake Naivasha in the 

1950s when the northern end of the lake disappeared.  A dramatic rise of several (approx. 6) meters 

then occurred after the exceptional rains of 1961-62 (see figure 4 monthly lake levels over time).  

There was a general decline from 1971-1976, but high rainfall in 1977 in particular caused another 

rapid rise.  Since then the lake has fallen steadily, except for the 1997-98 El Nino rains.  These 

longer-term water level changes were reported to affec t the distribution of birds considerably.  When 

receding, Lake Naivasha develops long muddy stretches that provide attractive feeding grounds 

(which is limited when the level is high), whereas Lakes Nakuru and Elmentaita present only dusty 

shores when they recede, and thus become less attractive to waders than when full.  The table 

below summarises the wader numbers observed in Lake Naivasha in the 1980s. 
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Table 5: Wader numbers in Lake Naivasha in early 1982 (water level high) and early 1988 

(water level low) 

 

YEAR TOTAL PERCENTAGE COMPOSITION 

  Charadriidae Calidrinidae Gallinagininae Tringinae 

1982 3,500 2 31 26 38 

1988 11,100 7 78 1 14 

Source: Pearson et. al., 1992 

 

Migrant ducks require muddy edges and spits for "loafing" and an abundance of submerged 

macrophytes and animal food.  Their numbers and distribution varied greatly from year to year, and 

Lake Naivasha was the main site (usually a few thousand).  Wintering ducks were still in good 

numbers when the lakes were low, but confined almost entirely to Naivasha.  

 

In 1981 and 1982, most waders on the open soda shores were calidrids, mainly little stints and 

Ruffs, but by contrast, the deeper marshy edges of Naivasha (and Baringo) held many Snipe and 

Tringine species.  In 1988, Nakuru was dry with few waders confined to springs on the northern 

side.  Naivasha and Baringo on the other hand now accounted for most of the overall wader total, 

and held far more Calidrids and plovers than when well flooded in 1982. Although distributions were 

different, 1988 wader totals in the freshwater lakes were similar to those in 1981-82, but with Snipe 

Gallinago gallinago and Wood Sandpipers Tringa glareola less abundant and Ringed Plovers 

Charadrius hiaticula and Curlew Sandpipers (Calidris ferruginea) clearly more so.  The large count of 

Black-tailed Godwits Limosa limosa in 1988 was due to the many which appeared for the second 

season in succession at Naivasha.  Lake Naivasha, especially when low, held a greater variety of 

waders than the soda lakes.  It was the main wintering site for curlew sandpipers and snipe, and 

also usually for three scarcer species, little Ringed Plover Charadrius dubius, Temminck’s Stint 

Calidris temminckii and Spotted Redshank Tringa erythropus . 

 

It is evident that fluctuations in lake water levels are considered a major factor that influences 

waterbird diversity and density patterns.  However in general the fall in water levels seems to have 

had little effect in overall migrant wader and duck numbers in the various southern Rift Valley lakes 

combined.  There was instead some redistribution, with more birds at Naivasha and Baringo and 

fewer at the sodic lakes.  The Shoveler (Anas clypeata) was clearly the main species visiting the 

Rift lakes.  For the little stint, and perhaps also at times for the Marsh Sandpiper (Tringa 

stagnatilis), the Rift Valley lakes would seem to provide a wintering area of international importance. 

 

During the period 1991-2000, patterns in waterbird populations seem to have fluctuated apparently 
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only in association with changing lake level.  The mean non-flamingo numbers in the lake in that 

period were 13,000 ± 6,010.  From 1991-1996, significant declines were noted in all piscivorous 

birds, including grebes.  During 1996-2000, however, all the piscivorous groups recovered to some 

extent.  Recovery patterns differed between the different groups.  Pelicans and terns reached their 

lowest levels in 1996 and increased steadily thereafter.  Cormorants showed a trough in 1997 and 

gulls in 1998, while storks showed troughs in 1995 and again in 1998 before recovering by 2000.  

Grebes continued to show very steep decline in 1997 and 1998, reaching very low numbers, and 

then increased steeply and unexpectedly to 1992 levels.  No Piscivore group showed significant 

overall decline or increase over the ten-year period. 

 

Significant declines occurred in the Rallids, birds of prey and kingfishers, in Lake Naivasha from 

1991-1996, mainly due to a decrease in lake level.  The lake holds the bulk for these groups for all 

the rift valley lakes in the country.  After 1996, Rallids, made up numerically mainly of Red-knobbed 

Coot (Fulica cristata), continued to decline sharply, reaching very low levels in 1998.  Numbers then 

increased slightly, to the 1996 level.  The ten-year trend still showed a significant decline in 

Naivasha as in other neighbouring lakes.  By contrast, kingfishers recovered in numbers and birds of 

prey appeared to stabilise in numbers during the period 1996-2000, and showed no significant 

positive or negative trend over the 10-year period.  

 

Few clear patterns were evident during 1991 - 1996 for other waterbird groups.  Herons, ibises and 

spoonbills remained relatively stable, with no clear patterns of declines or decreases in overall 

numbers.  Palaearctic ducks showed large changes in a ‘roller-coaster’ pattern: numbers rose to a 

10-year high in 1997 and 1998, then crashed in 2000 to a 10-year low.  Numbers of afro-tropical 

ducks were also high in 1997 and 1998.  This was followed by a decline, but the drop was less 

dramatic than for Palaearctic ducks and numbers remained within the bounds of previous years’ 

counts.  The overall numbers of shorebirds (Afrotropical and Palaearctic) and of the partly migratory 

stilts and avocets showed relatively small annual fluctuations and no clear trend over the 10-year 

period. 

 

In general, it was observed that rallids, kingfishers and raptors declined steadily from 1991-1996, but 

that in the longer-term (1991-2000) declines in all the groups (except for rallids) were temporary.  

Numbers rebounded between 1997 and 2000, and there was no evidence of overall decrease (or 

increase) over the 10 years.  

 

Were the low numbers recorded in the mid-1990s indicative of an underlying environmental problem?  

Though difficult to measure directly, the NMK report identified the intensified human pressure over 

the decade as a possible cause, arising mainly due to the increase in irrigated floriculture and 

horticulture.  Negative impacts on the lake are likely through drainage for irrigation, pollution 

potential of pesticides and by eutrophication from run-off and effluent, and destruction of shoreline 
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vegetation.  Intensive land use and soil erosion in the catchment contribute to siltation and 

increased water turbidity.  The lake fishery has also proved difficult to control, resulting to over 

fishing and declines in fish stocks. 

 

The broad pattern of climatic conditions and lake levels in the southern Rift Valley is considered the 

major causal factor in the observed variations.  Relatively high levels in 1991-1992 were followed by 

a period of gradual decline over a number of dry years.  The lake levels increased rapidly in 1997-

1998 following prolonged heavy (El Nino) rains during the period.  The margins of Lake Naivasha 

were flooded, creating sheltered areas for fish to spawn and good foraging conditions for many 

waterbirds.  The fluctuations in wetland condition, due to climatic factors, were thought to be 

sufficient to explain the broad patterns in the ten-year data.  

 

In particular, there was a notable rise in the numbers of the African fish eagle at Naivasha following 

the 1997-98 lake level rise, with the first successful nesting in a number of years. This appears to 

have been helped by an increase in numbers of Red-knobbed Coot on the lake, in turn linked with 

the recovery of submerged macrophyte beds.  

 

The report indicates that large and unpredictable fluctuations, which remained difficult to explain, 

were often superimposed on this overall pattern.  Many species are likely to make local movements 

within central Kenya, or more widely in eastern Africa.  Waterbirds in southern Rift appear to 

respond independently to conditions at each site; they are evidently drawn from a wider area than 

the southern Rift Valley lakes alone.  Highly mobile species, such as the Palaearctic migrants, 

might also be affected by factors well outside the East Africa region. However for rallids, the bulk of 

which (over 90%) comprises the coot, the long and progressive decline was indicative perhaps of the 

destruction of their suitable nesting habitat, for instance Lake Ol Bolossat.  

 

African Fish Eagles (Haliaeetus vocifer) at Naivasha were in a state of serious decline throughout 

the 1990s until 1998.  Many causes were advanced, including pesticide toxicity.  Studies continuing 

through 1998 and 1999 demonstrated one of the few benefits of El Nino - a 3 metre increase in lake 

level brought fish and fishing habitats back to the lake, and with them a rapid return of breeding and 

an increase in resident eagles. 

 

Lake Naivasha bird surve y - Earthwatch August 1992. 

The project consisted of a survey of the water birds as well as the feeding behaviour of the African 

lily trotter (African Jacana Actophilornis africanus).  It was designed to assess the distribution, 

abundance and diversity of waterbirds on Naivasha and Oloidien, and this 1992 data could then be 

compared with similar surveys carried out in 1987, 1990 and 1991.  

 

An average of 10,215 birds was recorded on Lake Naivasha, while 2,280 were counted on Oloidien.  
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During the study period a total of 62 species was recorded.  The most exciting find was that of the 

African Darter, recorded for the second year running although previously not seen since 1987.  An 

Open-billed Stork, an uncommon visitor to Naivasha, was seen twice near the Lake Hotel. 

 

On Lake Naivasha the most common species was the red-knobbed coot which was counted in the 

thousands.  Terns, Little Grebes and cormorants were the next most numerous.  The most 

significant changes in the bird population since 1990 included: an increase in the number of 

cormorants (especially the Long-tailed Cormorants), African Jacanas and Childonias Terns; a 

decrease in the numbers of Purple Gallinules and Black Crakes. 

Table 6: Bird Surveys, August 1990 and Agust 1992 

SPECIES AUG. 1990 AUG. 1992 

White-necked Cormorant  295 456 

Long-tailed Cormorant 143 570 

African Jacana 42 167 

Childonias Tern 80 572 

Black Crake 154 46 

Purple Gallinule 23 2 

Source: National Museums of Kenya Ornithology Department 

 

Although it was difficult to determine the effect of local migration on bird populations, some of the 

changes were related to the changes in the vegetation and lake level.  For example: in 1990 there 

were often narrow Salvinia mats in front of the papyrus fringe on which Black Crakes were often 

seen, but in 1992 the crakes were more confined to the papyrus fringe where they were less easily 

seen.  Sites where the Purple Gallinules nested in 1990 had practically disappeared in 1992 

because the previously flooded areas of papyrus and sedge had died down.  Some areas, which 

were flooded in 1990 and supported large numbers of ducks, were dried out in 1992 (e.g., Safariland 

area).  Other aspects of the lake’s ecology such as the fish, invertebrates and turbidity would also 

affect the bird population.  The thick papyrus fringe around the lake made it difficult to estimate the 

actual numbers of birds as many of the secretive ones remained hidden amongst the papyrus. 

 

The distribution of the birds around the lake was very similar to that found in previous surveys - with 

most birds being recorded along the eastern shore, especially around the Crescent Island area.  

This was partly because the shoreline was more open here - with grassy shores around Crescent 

Island and easy access to open areas behind the papyrus fringe where the wading birds are usually 

found.  However, more species were found along the eastern shore between Loldia and Hippo Point 

in 1992 than in 1990.  The growth of the large sub-macrophyte bed there was thought to explain the 

change. 
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The water level at Oloidien was also much lower than in 1990 and there was a muddy shore all 

around the lake.  There were therefore very many plovers found there, the highest being the Three-

banded Plover 28, Kittlitz’s Plover 27.  In 1990 a maximum of 3 Three-banded Plovers was recorded.  

Another very striking change was the large number of White-necked Cormorants that had moved to 

Oloidien in 1992 - a maximum of 549 were counted compared to 50 two years previously.  Species 

that were seen on Oloidien but not on the main lake were Great-crested Grebe, Avocet, Kittlitz’s 

plover and Three-banded Plover.  

 

Lily trotter (African Jacana) feeding: 

It seemed that whether they are on Salvinia, water hyacinth or submerged macrophytes, they did 

more pecking than probing or turning.  However, on water hyacinth they tended to probe more, on 

Salvinia and submerged macrophyte beds where they did more turning.  Judging by the numbers 

found at the different sites, they seemed to prefer feeding off the submerged macrophyte bed near 

Rema Island where they ate invertebrates from both the surface of the water and amongst the weed.  

This study was carried out to see how the feeding behaviour of these birds had changed since the 

decline of the lake’s water lilies.  It seemed that the birds had to work harder to get food amongst 

the water hyacinth but what they did catch may have been more nutritious.  However further 

analysis of these results was needed.  

 

This species used to live on the water lily pads.  The water lilies were eventually eaten out by the 

combined efforts of the (exotic) coypu and the crayfish.  Since then the bird has successfully 

converted its habits to living and feeding on Salvinia beds.  It now feeds on Oligochaete worms and 

Chironomid larvae hosted by the Salvinia.  The bird has now successfully transferred to the new 

Salvinia habitat, which should be remembered if it is ever planned to completely eradicate the weed 

on the lake. 

 

Taylor (1987) studied the feeding ecology of the African Jacana in Lake Naivasha 1982/83, and in 

1984 (over which time the lake level had dropped by over 3 M).  He observed that since the 

disappearance of the blue waterlily (Nymphaea caerula) in the mid 1970s, and the later accidental 

introduction of the floating water fern (Salvinia), many aquatic birds had experienced a major 

alteration in their habitat.  The lily-trotter had been particularly affected by the change.  This species 

was formerly found feeding exclusively from the raft of lily leaves on the surface of lagoons around 

the lakeshores.  The aim of his study was to assess how the lily-trotter made use of the rafts of 

Salvinia as a feeding platform, but observations were also made on other birds utilizing the Salvinia 

mats for feeding. 

 

Taylor found that the lily-trotter changed its feeding strategy according to the availability of 

invertebrate material in its supporting vegetation.  In 1982 the Oligochaete worm Alina elmini was 
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the most common prey pecked, but in 1984 the oligochaete was very scarce and the trotter had to 

go for smaller food items (which then called for higher pecking rates).  Other prey species were 

Meloid beetles, Chironomid larvae and Hydrophilid larvae (associated with the Salvinia mats).  In the 

north swamp region where the density of aquatic invertebrates was much higher, there was more 

regular turning and pecking at the exposed pseudo-roots of the ferns than surface pecking.  It was 

also evident that more stable Salvinia mats carried more invertebrates and therefore attracted more 

trotters, whereas those prone to constant movement by wind did not. 

 

The author concluded that Salvinia provided platforms for the feeding of the lily trotter, there being no 

other suitable feeding platform available then.  Salvinia was therefore a useful substitute for the 

missing water lilies.  A number of aquatic birds were also noted to be making use of Salvinia.  Up to 

20 Squacco Herons (Ardeola ralloides) were regularly seen on the Mennell’s Lagoon raft.  These 

stalked very slowly on the surface, striking at frogs, tadpoles, tilapia fry, and small crayfish.  Other 

species associated with Salvinia were Long-toed Lapwing, Black Crake, moorhen, and some 

migrant waders, in particular Wood Sandpipers.  

 

African fish eagle: 

The fish eagle is the symbol of Naivasha.  It is at the top of the food chain, and has therefore 

received considerable attention.  

 

       Table 7: Fish eagle counts, 1968, 1979, 1986, 1991 

 

YEAR ADULTS (PAIRS) PRE-MATURE  TOTAL 

1968 130 (65) 24 154 

1979 129 (64?) 31 160 

1986 136 (68) 8 144 

1991 1547 (77) 10 164 

Source: Goldson , 1993 

 

From studies of the early 1990s (Smart, et. al., 2002) it was concluded that the fish eagle 

population was not significantly different from earlier surveys and therefore it was continuing to 

accommodate the changes taking place in the ecosystem. 

 

Earthwatch/ Leicester Final Report to GoK 1987 

There are numerous naturalists’ reports of a decline in the diversity of birds seen in the period 

following water lily loss compared with the more stable period of the lagoons in the 1970s, but there 

are no precise measurements or clear explanations.  There have certainly been dramatic changes in 

numbers of birds.  For example there were thousands of duck and coot in the 1970s up to 1981 
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when 35,000 were censussed in the first 3 months of that year.  Two years later, at a higher water 

level and in the absence of any submerged macrophytes, ducks and coot could only be counted in 

a few tens over the whole lake.  Other recent changes have included an increase in the number of 

resident flamingos to several hundred in the Crescent Island area, together with about a thousand 

terns for most of 1985-86 feeding on small amphibians and crayfish in the lake shallows.  

 

In July 1987 a study of the distribution and abundance of bird species on Lake Naivasha was 

conducted with respect to the shoreline areas.  Henderson & Harper (1992) noted that the continual 

unveiling of new potential habitats and the closing off of others had provided a source of stimulation 

for research particularly with respect to fisheries and food web complexes, but that unfortunately 

very little information was available with respect to higher trophic levels involving birds or mammals. 

 

Seven habitat categories were recognized and defined:  

1. Open water: deeper offshore water beyond submerged macrophyte zone 

2. Submerged macrophyte zone: mainly Potamogeton pectinatus , though P. octandrus , 

P. schweinfurthii and Najas pectinata were also present. 

3. Salvinia molesta: floating fern forming dense mats in open water and littoral regions 

4. Marshes and margins: shallow inshore pools and lagoons supporting emergent aquatic 

vegetation (e.g., Hydrocotyle sp) 

5. Papyrus: stands of mature Cyperus papyrus.  However the papyrus interior was not 

surveyed and therefore some retiring bird species may have been overlooked. 

6. Open-shore: shallow sloping shelves of sand, mud or gravel with little or no tall 

vegetation (only some Compositae, e.g., Conyza sp) 

7. Rocky shore: course, uneven, stony ground, principally around Hippo Point and 

Fisherman’s Camp.  

 

There were significant differences in the number of bird species utilizing each of the defined 

habitats, even though open water and papyrus were more expansive than other habitats.  Habitats 

incorporating areas of flooded or floating vegetation supported the greatest array of bird species, and 

25% and 36 species observed in the Macrophyte zone used no other habitat during the study 

[mainly grebes (Podicipidae), ducks (Anatidae), and Red-knobbed Coot (Fulica cristata)].  Amongst 

the emergent vegetation (margins), herons (Ardeidae), ducks and waders (Scolopacidae) and Black-

wing Stilt (Himantopus himantopus) were the dominant groups. 

 

Although open-shores accommodated a much lower number of species than aquatic vegetation, the 

number of ‘unique’ species observed there was highest of any habitat.  These were mainly members 

of the Scolopacidae and Charadridae.  This habitat was also perhaps the most vulnerable to rising 

water levels.  On rocky shores, only the Common Sandpiper (Actitis hypoleucos) and African Pied 

Wagtail (Motacilla aguimp) regularly foraged there.  
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On open water, only cormorants, grebes, gulls and terns were regularly frequent, and whiskered tern 

was the only species recorded in abundance.  No species was restricted to Salvinia, but of the 18 

species recorded there, five were regularly encountered, particularly the African Jacana, Long-toed 

Lapwing, and moorhen.  
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Habitat complexity and macrophyte growth 

Table 8: Use of Salvinia by 18 species of birds around L. Naivasha 

  

 SPECIES  NO. OF 

SIGHTINGS 

% SIGHTINGS ON 

SALVINIA 

TOTAL LAKE 

SIGHTINGS 

Actophilornis africanus 53 74.6 71 

Vanellus crassirostris 52 58.4 89 

Gallinula chloropus 4 57.1 7 

Limnocorux flavirostra 8 32 25 

Ardeola ralloides 6 30 20 

Tringa glareola 18 17.5 103 

Motacilla aquimp 5 17.2 29 

Actitis hypoleucos 8 10.8 74 

Himantopus himantopus 8 8.5 59 

Vanellus armatus 10 7 142 

Larus cirrocephalus  2 6.7 30 

Ploceus baglafecht  1 6.6 15 

Threskiornis aethiopicus 1 4.5 22 

Chlidonias hybrida 4 1.3 308 

Phalacrocorax carbo 13 1.1 1172 

Anhinga rufagallinula angulata 4 1 1 .9 - - 425 1 1 

Source: Henderson I.G, 1987 

 

In this study, the abundance of birds found on Lake Naivasha was correlated with prolific submerged 

macrophyte growth.  This was in agreement with reports (Clark, et al., 1989) of an abundance of 

waterfowl (around 35,000 individuals) in 1981 that coincided with the development of macrophyte 

beds.  During the period 1982-84, however, submerged macrophytes were absent from the lake and 

waterfowl was reported to be present in tens rather than hundreds or thousands.  At lower trophic 

levels, zooplankton and macro-invertebrate populations have also varied significantly with changes in 

submerged macrophyte growth, suggesting that macrophytes may be a key component of the 

lake’s ecosystem. 

 

However the authors also suggested that the abundance may be limited to relatively few species 

and that varied avifauna is a consequence of increased habitat diversity.  Littoral vegetation was the 

single most important habitat for supporting a range of bird species, but four of the seven habitats 

supported ‘novel’ species, restricted to those habitats during the study.  A shallow open shoreline 
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was notable in this respect for supporting several relatively specialized wading species, including 

resident plovers (Blacksmith, Three-banded and Kittlitz’s) and migratory waders such as Knot 

(Caldris canuta), Curlew Sandpipers (Calidris ferrunginea) and godwits (Limosa spp). 

 

There is little doubt that, in the absence of extensive beds of water lilies, Salvinia served as an 

important substitute for many birds to feed on and around.  Ralliformes, Jacanas and various waders 

are particularly suited to this introduced plant.  In the latter case Long-toed Lapwings are worthy of 

note as the species was not recorded on the 1967 list but appears in 1975, in some numbers and 

its occurrence then was linked with the expansion of Salvinia (Henderson, 1987).  This report 

considered that the consequences of encroaching agricultural development on bird diversity in the 

lake required serious investigation and consideration.  

 

8.0 PEOPLE’S PERSPECTIVES 

A questionnaire was developed for the purpose of collecting relevant information about this topic 

from residents and stakeholders (see Appendix 4).  To date, 8 long-time fishermen and 14 residents 

have been interviewed.  The following summary has been made so far: 

 

The Present Situation 

1. Most stakeholders are aware of only 2 invasive weeds, E. crassipes  and Salvinia. 

2. They are aware that very little Salvinia remains today, while the lake still contains a significant 

population of water hyacinth but which is confined to the shore/littoral areas, especially in 

sheltered areas. 

3. The water hyacinth plants do not exhibit very healthy growth and are in fact often stunted.  

4. They occur in close proximity to papyrus and other such water plants. 

5. However very few residents are aware of the actual  distribution of water hyacinth around the 

lake. 

 

The Past Situation 

1. Different stakeholders consider Salvinia to have invaded the lake in the early 60s, but 

there are some who think it came in the lake 1970s.  Water hyacinth is known to have 

entered the lake in the late 1980s. 

2. Salvinia is said to have exploded to cover large areas soon after initial infestation, 

whereas E. crassipes  took time to cover significant areas.  

3. At the peak of infestation Salvinia covered almost half of the lake, while E. crassipes  

covered close to a quarter of the surface. 

4. Since then Salvinia has declined to negligible levels today, while E. crassipes shows 

fluctuations in cover depending on lake level, but has never been to the extent of 

Salvinia.  
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5. Most stakeholders contend that a rise in lake level usually implies an increase in the 

cover of both E. crassipes  and Salvinia (when the latter was of concern). 

6. Stakeholders are only roughly aware of the relationships between the weeds and 

animals: the hippos fed on Salvinia, but the weed discouraged the existence of other 

animals such as frogs.  The weeds inhibit the growth of submerged plants through 

shading, and they shelter certain organisms such as fry and small snakes. 

7. The weeds are associated with grasses and sedges such as the papyrus. 

8. Stakeholders are aware that chemical, mechanical (manual) and biological control 

methods have been employed in the lake against the invasive weeds. 

 

Relationships between the Weeds and Waterfowl 

1. Regarding the relationships between the invasive weeds and water birds, in general the 

stakeholders do not clearly indicate that they are aware of this factor.  Some feel that 

the weeds have interrupted the food chain between birds and indigenous biodiversity 

such as water lilies.  Others recognize the importance of the weeds as a habitat for 

birds such as the lily-trotter after the disappearance of the indigenous water lilies (i.e., 

provide an alternative) and blame the crayfish and coypu for this.  Some stakeholders 

thought that the weeds have cause a decline in the number of water birds utilizing the 

lake, e.g., Yellow-billed Ducks, coot. 

2. Some residents point out that even though they may not be aware of the exact impacts 

of the weeds on waterfowl, certain other factors relating to human activities and 

introduction of other alien species have had an impact on birds and general ecology of 

the lake.  These include the trapping of diving birds by gill nets, the damage/removal of 

submerged plants through illegal seine-fishing in shallow waters, the disastrous 

impacts of the introduced crayfish (feeding on submerged plants and lilies), and the 

possible impact of declining visibility (Secchi depth) on (fish-eating?) birds. 

 

9.0 FUTURE  PROSPECTS 

A number of observations can already be made: 

1. Three exotic weeds are commonly mentioned: water hyacinth, Salvinia molesta and 

Pistia stratiotes . 

2. Many of the residents do not really have much information on the subject, particularly 

on ecological impacts and relationships; 

3. Some of the chronological factors relating to the weeds are well-documented. 

4. Salvinia molesta has been a problematic weed on the lake in the past.  At present, 

although it is still present on the lake, its distribution is in most cases not so great as 

to cause ecological or navigational nuisance. 

5. There have been several different programmes employed to control the problems of the 
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invasive weeds.  It is believed that these measures have been an important factor in 

maintaining the weeds at their present minimal coverage. 

6. The coverage/ distribution of the exotic weeds seem to fluctuate over time. 

7. There seems to be a relationship between these plants and the lake level, and also with 

another introduced species, the crayfish - and possibly the introduced fin fish. 

8. The weeds seem to have both positive and negative impacts on the ecology of the lake. 

In particular, they provide a floating littoral mat for a number of birds, a niche left vacant 

with the dying out of water lilies. 

 

Limitations 

1. Many residents do not have much information about the subject.  Perhaps there are 

very few who have been keen enough to observe impacts of the invasive plants on the 

waterfowl. 

2. Scientific studies and regular research has not been able to document changes so 

there is no continuous record and peoples' memories are not really adequate to 

remember long-term trends and changes accurately 

 

Future Programme 

1. The boat surveys will continue, so that all associated waterbirds can be identified and 

the distribution of the invasive weeds can be recorded for all areas. Invasive species 

should, in future, be part of the waterbird surveys carried out each January and July. 

2. Interviews with residents and stakeholders will continue when possible 

3. It is now possible to search for more definite relationships between invasive waterweeds 

and migratory waterfolw as well as residents 

 

10.0 IMPLICATIONS AND RECOMMENDATIONS FOR OTHER S ITES  OF  
IMPORTANCE TO  AEWA . 

There is no doubt that alien invasive species, such as the three floating water weeds described 

above, cause significant changes in ecosystems and alter their ability to support their original range 

of functions, services, species and their habitats.  Thus it makes sense to be aware of the actual 

and potential threat of invasive waterweeds in waterfowl habitats.  To this end it is gratifying that the 

Ramsar Convention now requires that invasive species are described in any wetland that is a 

candidate for listing as a Ramsar Site, a Wetland of International Importance.  What this study has 

shown is that it is also important to monitor such invasive species over time - not only to follow their 

course of invasion and (hopefully) control, but to record any short- or long-term impacts on the 

ecosystem that was invaded.  This should be part of any wetland managment strategy.  We hope 

that it will become a part of the Monitoring Programme of the LNRA in future and of other wetland 

management plans in the AEWA area. 
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This study also makes it clear that the arrival and establishment of an alien invasive water plant in a 

wetland of importance (for waterfowl) can be followed by a regime of control which brings it to 

manageable levels.  However it also shows that the control of this one invasive species does not 

prevent the appearance of a second candidate for the same niche (in this case the open waters of 

the lake and its edges) or even a third (viz salvinia, followed by water hyacinth with water lettuce 

"waiting in the wings").  This is further support for the need for regular and persistent monitoring of 

wetland sites for invasive species - especially when one has appeared and been seen to be 

controlled.  Secondary invasion is always possible as is a resurgence of the original species as an 

invasive if circumstances change.  Furthermore, this monitoring should be related to the wetland 

ecosystem and its function - rather than just to survey for a particular species.  In other words, the 

"ecosystem approach" is just as appropriate for the understanding and control of alien invasive 

species in wetlands as it is for general wetland management and conservation. 

 

The history of salvinia control on Lake Naivasha also shows us that mechanical and chemical 

control are (often) not succesful in the long-run when used alone or together.  Biological control can 

be much more effective, less damaging to non-target organisms and self-sustaining over time.  The 

concept of "integrated control" of invasives is even more likely to be effective, especially when there 

are problems establishing a biocontrol agent. 

 

While the presence and spread of invasive species causes harm to wetland ecosystems, it can also 

bring some benefits if it is possible that the species concerned can be managed or controlled.  In 

Africa, in particular, there is an absence of large floating water plants that can provide the micro-

habitiats that are provided by the three alien species described above.  Thus, in small qauntities and 

under controlled circumstances, such species can be regarded as enriching an ecosystem - but 

they must be under some form of control.  Thus both salvinia and water hyacinth in Naivasha are 

under control (through biocontrol agents well-established) and can provide some benefits to 

waterfowl provided that they do not expand their coverage of the open waters.  This does not deny 

the need for vigilance against these and other alien invasive species - but means that integrated 

control, which allows some plants to survive, is often better than attenpts at copmplete eradication.  

 

An intersting aspect of the Naivasha situation is that the original demise of habitats (e.g. floating 

platforms of water lilies and submerged macrophytes) was brought about by othert alien invasive 

species in the first place - initially blamed on the introduced Coypu and then on the ravenous 

Louisiana Crayfish.  The introduced fish (added to the lake to enhance fisheries) have also caused 

changes to vegetation and ecosystem stability - all of which made the impacts of the salvinia (and 

latterly the water hyacinth) more noticeable and potentially destructive.  

 

While we have been unable to show numerous impacts of the invasive species on the migratory 
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waterfowl of the Naivasha wetlands, it is clear that they have wrought some changes in the avifauna 

and also it is noticeable that after the salvinia was controlled, some of the waterbird populations 

returned to their former levels.  Much more research and monitoring would be needed to establish 

"cause and effect" relationships - especially as they are masked by changing water levels and other 

human and natural changes in the wetland system.  But it is safe to say that it is advisable to 

control alien invasive species in wetlands as and when they appear - or to try to prevent their 

introduction in the first place. 

 

The case of Naivasha also shows that if there is a wetland management plan in place and an 

organisation that has taken (or been given) responsibility for the conservation of the lake 

ecosystem, the chances of controlling (or even preventing) alien invasions is feasible because the 

plan and organisations exist and are concerned about the ecosystem.  Before the LNRA took over 

responsibility for the lake management, there were many disparate organisations taking some 

responsibility for some aspects of lake and wetland conservation.  In this case the efforts to control 

the invasive species began to have combined effect once they were coordinated by LNRA - another 

lesson for the management of wetlands and alien invsive species. 
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APPENDIX 1:  

Appendix 1: NAIVASHA WATER BIRDS 

 

Common Name  Scientific Name 

African Black Duck,   Anas sparsa 

African Crake,   Crex egregia 

African Darter,   Anhinga rufa 

African Fish Eagle,  Haliaeetus vocifer 

African Jacana,   Actophilornis africanus 

African Open-billed Stork,  Anastomus lamelligerus 

African Pygmy Goose,  Nettapus auritus* 

African Pygmy Kingfisher,   Ispidina picta 

African Skimmer,  Rynchops flavirostris 

African Snipe,  Gallinago nigripennis 

African Spoonbill,  Platalea alba 

African Water Rail,  Rallus caerulescens  

Baillon's Crake,   Porzana pusilla 

Bar-tailed Godwit,   Limosa lapponica* 

Black Crake,  Amaurornis flavirostra 

Black Heron,   Egretta ardesiaca 

Black Stork,  Ciconia nigra* 

Black-crowned Night Heron,   Nycticorax nycticorax 

Black-headed Gull,  Larus ridibundus* 

Black-headed Heron,   Ardea melanocephala 

Black-necked Grebe,  Podiceps nigricollis 

Blacksmith Plover,   Vanellus armatus 

Black-tailed Godwit,  Limosa limosa* 

Black-winged Plover,  Vanellus melanopterus* 

Black-winged Pratincole,  Glareola nordmanni* 

Black-winged Stilt,  Himantopus himantopus* 

Broad-billed Sandpiper,   Limicola falcinellus* 

Cape Teal,  Anas capensis* 

Caspian Plover,   Charadrius asiaticus* 

Cattle Egret,   Bubulcus ibis* 

Collared Pratincole,   Glareola pratincola* 
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Common Moorhen,   Gallinula chloropus 

Common Sandpiper,   Actitis hypoleucos 

Common Snipe,   Gallinago gallinago* 

Common Squacco Heron,   Ardeola ralloides 

Common Teal,   Anas crecca* 

Common Tern,   Sterna hirundo* 

Corncrake,   Crex crex 

Crowned Plover,  Vanellus coronatus* 

Curlew,  Numenius arquata* 

Curlew Sandpiper,   Calidris ferruginea* 

Dwarf Bittern,   Ixobrychus sturmii* 

Egyptian Goose,   Alopochen aegyptiacus* 

Eurasian Marsh Harrier,   Circus aeruginosus 

Eurasian Spoonbill,  Platalea leucorodia* 

Eurasian Wigeon,   Anas penelope* 

Ferruginous Duck,   Anas nyroca 

Fulvous Whistling Duck,   Dendrocygna bicolor* 

Gadwall,   Anas strepera* 

Garganey,   Anas querquedula* 

Giant Kingfisher,   Ceryle maxima 

Glossy Ibis,   Plegadis falcinellus* 

Goliath Heron,   Ardea goliath 

Great Cormorant,   Phalacrocorax carbo 

Great Crested Grebe,   Podiceps cristatus 

Great Egret,   Casmerodius alba* 

Great Snipe,  Gallinago media* 

Great White Pelican,   Pelecanus onocrotalus* 

Greater Flamingo,  Phoenicopterus roseus* 

Greater Painted-snipe,   Rostratula benghalensis 

Green Sandpiper,   Tringa ochropus* 

Green-backed Heron,   Butorides striatus 

Greenshank,   Tringa nebularia* 

Grey Crowned Crane,   Balearica regulorum 

Grey Heron,   Ardea cinerea 

Grey Plover,   Pluvialis squatarola* 

Grey-headed Gull,   Larus cirrocephalus  

Grey-headed Kingfisher,  Halcyon leucocephala 
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Gull-billed Tern,     Sterna nilotica* 

Hadada Ibis,   Bostrychia hagedash 

Half-collared Kingfisher,   Alcedo semitorquata 

Hamerkop,  Scopus umbretta 

Herring Gull,  Larus argentatus 

Hottentot Teal,   Anas hottentota* 

Jack Snipe,   Lymnocryptes minimus* 

Kittlitz's Plover,   Charadrius pecuarius* 

Knob-billed Duck,   Sarkidiornis melanotos 

Lesser Black-backed Gull,  Larus fuscus 

Lesser Crested Tern,   Sterna bengalensis* 

Lesser Flamingo,   Phoeniconaias minor* 

Lesser Jacana,   Microparra capensis 

Lesser Moorhen,   Gallinula angulata* 

Lesser Sandplover,   Charadrius mongolus* 

Little Bittern,   Ixobrychus minutus* 

Little Egret,   Egretta garzetta 

Little Grebe,   Tachybaptus ruficollis 

Little Ringed Plover,   Charadrius dubius* 

Little Stint,   Calidris minuta* 

Long-tailed Cormorant,   Phalacrocorax africanus 

Long-toed Plover,    Vanellus crassirostris 

Long-toed Stint,   Calidris subminuta 

Maccoa Duck,   Oxyura maccoa 

Malachite Kingfisher,   Alcedo cristata 

Marsh Sandpiper,   Tringa stagnatilis* 

Northern Pintail,   Anas acuta* 

Northern Shoveler,   Anas clypeata* 

Osprey,   Pandion haliaetus* 

Pacific Golden Plover,   Pluvialis fulva 

Pectoral Sandpiper,   Calidris melanotos 

Pied Avocet,   Recurvirostra avosetta* 

Pied Kingfisher,   Ceryle rudis 

Pink -backed Pelican,   Pelecanus rufescens 

Pintail Snipe,   Gallinago stenura 

Purple Heron,   Ardea purpurea* 

Purple Swamphen,   Porphyrio porphyrio 
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Red-billed Teal,   Anas erythrorhynchos 

Red-knobbed Coot,   Fulica cristata* 

Redshank,   Tringa totanus* 

Ringed Plover,   Charadrius hiaticula* 

Ruddy Turnstone,   Arenaria interpres 

Ruff,   Philomachus pugnax* 

Sacred Ibis,   Threskiornis aethiopicus* 

Saddle-billed Stork,   Ephippiorhynchus senegalensis 

Sanderling,   Calidris alba* 

Senegal Plover,   Vanellus lugubris* 

Southern Pochard,   Netta erythrophthalma* 

Spotted Crake,   Porzana porzana* 

Spotted Redshank,   Tringa erythropus* 

Spur-winged Goose,   Plectopterus gambensis* 

Spur-winged Plover,   Vanellus spinosus* 

Striped Crake,     Aenigmatolimnas marginalis* 

Striped Kingfisher,   Halcyon chelicuti 

Temminck's Stint,   Calidris temminckii* 

Terek Sandpiper,   Xenus cinereus* 

Three-banded Plover,   Charadrius tricollaris* 

Tufted Duck,   Aythya fuligula* 

Western Reef Heron,   Egretta gularis 

Whimbrel,   Numenius phaeopus  

Whiskered Tern,   Chlidonias hybridus  

White Stork,   Ciconia ciconia* 

White-backed Duck,   Thalassornis leuconotus* 

White-faced Whistling Duck,  Dendrocygna viduata* 

White-winged Tern,   Chlidonias leucopterus* 

Wood Sandpiper,   Tringa glareola* 

Woolly-necked Stork,   Ciconia episcopus* 

Yellow-billed Duck,    Anas undulata* 

Yellow-billed Egret,   Mesophoyx intermedia 

Yellow-billed Stork,   Mycteria ibis* 

Allen's Gallinule,   Porphyrio allen 

Little Tern,   Sterna albifrons* 

* = Migratory Water Birds 
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Source: National Museums of Kenya Ornithology Department 
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APPENDIX 2:  

Appendix 2: LAKE NAIVASHA MIGRATORY WATERFOWL 

(Palaearctic and Inter-Africa Migrants) 

 

Common Name  Scientific Name 

Abdim”s stork  Ciconia abdimii 

Africa cuckoo  Cuculus gularis 

African golden oriole  Oriolus auratus 

African rock martin  Ptyonoprogne fuligula 

African sand martin  Riparia paludicola 

African spoonbill  Platalea alba 

Bar-tailed Godwit  Limosa laponica 

Black-tailed Godwit  Limosa limosa 

Black headed gull  Larus ridibundus 

Black cap warbler  Sylvia atricapilla 

Black roughwing swallow  Psalidoprocne holomelaena 

Black winged stilt  Himantopus himantopus 

Blue cheeked bee-eater  Merops persicus 

Blacksmith plover  Hoplopterus armatus 

Cattle egret  Bubulcus ibis 

Caspian plover   Charadrius asiaticus  

Common sandpiper  Actitis hypoleucos 

Common snipe  Gallinago gallinago 

Curlew sandpiper  Calidris ferruginea 

Common greenshank   Tringa neburalia 

Common ringed plover  Charadrius hiaticula 

Cape teal  Anas capensis 

Egyptian goose  Alopochen aegyptiacus 

Eurasian cuckoo  Cuculus canorus 

Eurasian roller  Coracius spatulata 

Eurasian swallow  Hirundo spp 

Eurasian marsh harrier  Circus ranivorus 

Eurasian bee eater   

Garganey   Anas querquedula 

Glossy ibis  Plegadis falcinellus 
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Grey plover  Pluvialis squatarola 

Gull-billed tern  Sterna nilotica 

Garden warbler  Sylvia borin 

Great swamp warbler  Acrocephalus rufescens 

White great egret  Casmerodius albus 

Greater flamingo   Phoenicopterus ruber 

Grey wren warbler  Calamonastes simplex 

Grey capped warbler  Eminia lepida 

Grey rumped swallow  Pseudhirundo griseopyga 

Green sand piper  Tringa ochropus 

Greenshank  Tringa nebularia 

Hobby  Falco cuvieri 

House martin  Delichon urbica 

Hottentot teal  Anas hottentota 

Isabeline wheatear  Oenanthe isabellina 

Lesser black-backed gull  Larus fuscus 

Lesser moorheen  Gallinula angulata 

Lesser flamingo  Phoeniconaias  minor 

Little stint  Calidris minuta 

Little ringed plover  Charadrius dubius 

Little bittern  Ixobrychus minutus  

Marsh sandpiper  Tringa glareola 

Montagu’s harrier  Circus pygargus 

Mosque swallow  Hirundo senegalensis 

Snipe spp  Gallinago spp 

Osprey  Pandion haliaetus 

Olivaceous warbler  Hippolais pallida 

Pallid harrier    Circus macrourus 

Pintailed whydah  Vidua macroura 

Pied wheatear  Oenanthe pleschanka 

Pulvous whistling duck  Dendrocygna bicolor 

Purple heron  Ardea purpurea 

Stripped swallow  Hirundo abyssinica 

Red knobbed coot  Fulica cristata (local) 

Red-necked pharalope  Phararopus lobatus  

Ruff  Philomachus pugnax 

Red-backed shrike  Lanius cullurio 
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Red rumped swallow  Hirundo daurica 

Rock thrush  Monticola solatiralia 

Red tailed shrike  Lanius cristacus 

Ringed plover  Charadrius hiaticula 

Sacred ibis  Threskiornis aethiopicus 

Sanderling  Calidris alba 

Southern pochard  Netter erythrophthalma 

Spur winged goose  Plectropterus gambensis 

Spurwing plover  Hoplopterus spinosus 

Spotted crake  Porzana porzana 

Spotted red shank  Tringa erythropus 

Spotted flycatcher  Muscicapa striata 

Sedge warbler  Acrocephalus schoenobaenus 

Steppe buzzard  Buteo buteo 

Steppe eagle  Aquila nipalensis 

Three banded plover  Charadrius tricollaris 

White backed duck  Thalasornis leuconotus 

White stork  Ciconia ciconia 

Shoveler  Anas clypeata 

Roughwing swallow  Psalidoprocne albiceps 

White winged black tern  Chridonias leucopterus 

White throated bee eater  Aerops albicollis 

White winged widowbird  Euplectes albonotatus 

White faced whistling duck  Dendrocygna viduata 

Willow warbler  Phylloscopus trichilus 

Wire tailed swallow  Hirundo smithii 

Wood sandpiper  Tringa glareola 

Woolly necked stork   Ciconia episcopus 

Yellow billed duck  Anas undulata 

Yellow billed stork  Mycteria ibis 

Yellow wagtail  Motacilla flava 

Wigeon  Anas penelope   

 

Source: National Museums of Kenya Ornithology Department 
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APPENDIX 3: 

Appendix 3: ALIEN INVASIVE SPECIES (WATER WEEDS) 

 

Common Name  Scientific 

Water fern  Salvinia molesta 

Water hyacinth  Eichhornia crassipes  

Water lettuce  Pistia stratiotes  

 

 

Source: Lake Naivasha Riparian Association 
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APPENDIX 4: 

Appendix 4: QUESTIONNAIRE 

 

LAKE NAIVASHA RIPARIAN ASSOCIATION (LNRA) 

 

STUDY OF IMPACTS OF INVASIVE WEEDS ON WATERBIRDS IN 

THE LAKE NAIVASHA RAMSAR SITE 

 

The purpose of this study is to survey the interactions between alien invasive weeds, such as water 

hyacinth (Eichhornia crassipes) and Salvinia molesta, and migratory waterfowl species in Lake 

Naivasha, primarily by collating the views of residents and stakeholders. The specific objectives are 

to:  

1 Develop a local view of the changes that have taken place in Lake Naivasha over the years 

which were brought about by invasive aquatic plant species,  

2 Identify the impacts of these invasive plant species on migratory waterfowl; 

3 Identify and analyse the management interventions that have been undertaken to address 

the weeds- and indirectly, the water birds. 

 

You have been identified as a useful informant to assist the LNRA to achieve this mission. Kindly 

respond to the queries below. If you need more writing space you can attach more paper. A list of 

migratory waterfowl species is appended at the back of this questionnaire for your reference. 

 

Name: ______________________________________________ 

Contact: _______________________________________ 

Physical address: ____________________________________ 

 

How long have you been around the area of Lake Naivasha (whether resident, employment, frequent 

visitor or other interest)? 

 ________________ years  (since 19_______ ) 

 

What is your interest in Lake Naivasha? (e.g., fishing, resident, tourism etc) 

______________________________________________________________________ 

 

1. THE PRESENT SITUATION 

a. List aquatic the plant species you consider to be invasive in (or alien to) Lake Naivasha: 

 1. ___________________________________ 
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 2. ___________________________________ 

 3. ___________________________________ 

 4. ___________________________________ 

 

Where applicable for all the questions below please give details for each species listed above.  

 

b. How can you describe the present distribution of invasive species in the Lake (e.g., evenly 

distributed around the lake, only on lake edge, only on certain shore etc)? 

  

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

c. Density, i.e., how much area does it cover where it occurs? 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

d. Health of the species where it occurs: 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

e. Are the invasive species distributed in association with other invasive or local plant species? 

(name the other associated plants) 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

2. THE PAST SITUATION 

 

a. When would you say these plants were first observed in the Lake Naivasha ecosystem? 

  

(SPECIES A) (SPECIES B) (SPECIES C) 
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b. How can you describe their establishment patterns? (e.g., was dormant for 7 years then 

suddenly exploded) 

  

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

c. At the peak of the plants’ coverage, what was the approximate cover? (as a percentage of the 

entire lake, or only on the fringes?) 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

d. How have the plants behaved since their peak to date? 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

e. In your opinion is/ was there a relationship between lake level and the invasive weeds? (e.g., a 

declining level often implies reduced weed cover, etc). (PTO) 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

  

f. Are there relationships between the invasive weeds and animals found in the lake? (whether these 

animals are endemic = indigenous, or exotic). (e.g., snails inhabit the roots of xx species). 

  

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

g. Describe any relationships between the invasive weeds and other plants in the lake. 
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(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

h. What in your opinion are the perceived and actual impacts of the invasive weeds on the lake 

ecology in general (i.e., what are the perceived changes in the lake’s ecology that can be attributed 

to the invasions of the alien species)? 

  

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

i. Describe any management measures that you are aware of that have been taken to control the 

weeds in the lake (e.g., chemical sprays, manual removal etc), and explain whether or not these 

measures were successful. 

 

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

3. RELATIONSHIPS TO MIGRATORY WATERBIRDS  

 

a. What have been the impacts of the invasions of the water plants on resident and migratory 

waterbirds? Please indicate in terms of feeding, roosting, nesting, and migratory patterns and 

habitats. 

  

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

b. Have there been changes in the diversity (number) of resident and migratory waterbird species 

since the invasion of these species? (you can list new waterbird species observed, or those that 

have declined or moved out). 

   

(SPECIES A) (SPECIES B) (SPECIES C) 
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c. What are the actual or perceived impacts of other invasive species (particularly animals such as 

crayfish and coypu) on resident and migratory birds and their habitats? 

  

(SPECIES A) (SPECIES B) (SPECIES C) 

   

   

 

4. PLEASE PROVIDE ANY OTHER RELEVANT INFORMATION 

 

 

 

   

 

Courtesy of the Lake Naivasha Riparian Association 
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APPENDIX 5: 

Appendix 5: DISTRIBUTION AND STATUS OF INVASIVE WEEDS AROUND LAKE NAIVASHA 

 

 SITE NAME GPS POSITION WATER HYACINTH SALVINIA ASSOCIATED 

BIRDS 

ASSOCIATED 

PLANTS 

SITE DESCRIPTION 

1 Crescent Isl. bay S 00 46 041 E 

036 25 044 (50m 

east of tip of 

Crescent/ Goat 

Islands facing the 

main land) 

Not present, except some 

left stranded on dry ground 

by receding shoreline 

None 

observed 

N/A N/A Well protected from 

winds. Deepest part of the 

lake, being a submerged 

crator. Rocky and sandy 

shore. 

2 Yatch Club: 

Fisheries jetty 

S 00 46 329 E 

036 24 839 

    Rocky, sandy shore. 

 Burch’s Marina  Present but stranded on 

dry ground, not continuous. 

Not observed N/A N/A Very shallow area, muddy 

littoral zone. 

3 KWS Hippo Camp S 00’ 44 682 E 

036’ 25 334 

None on water, all 

stranded on dry ground, 

and drying up. 

“ N/A N/A “ 

4 Central fish 

landing shore 

S 00’ 43 946 E 

036’ 24 552 

Present, mostly on muddy 

ground (mud flats) but 

some in water. Width 

varies between 2 - 15m, 

None 

observed 

Many birds just 

north of the site 

(due to recently 

exposed 

 Muddy shore. Livestock 

and wildlife (bufallo) 

frequent the area. 
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and is not evenly 

distributed or continuous. 

Also present in the channel  

mudflats?)  

5 Main Malewa 

mouth 

S 00’ 43 722 E 

036’ 21 019 

Plenty, mostly on mud-flats. 

% cover approx. 70% 

where it occurs. Width 

varies 150-80m, but some 

sections are open mud. 

WH in the incoming river 

channel healthier. 

Very few 

plants 

observed, 

mostly small 

plants within 

the WH on the 

mud. 

Insignificant. 

Biggest diversity 

and numbers 

observed here 

than anywhere 

else (see list in 

draft) 

Good growth of papyrus 

along the shore, also 

plenty of cassia in one 

area. Few small pockets 

of papyrus within the 

WH. The other common 

plants include the 

unidentified sedge, 

Spaheranthus and 

Ludwigia. Others are 

(listed in draft). 

Very shallow because of 

influx of mud via the river. 

Quite undisturbed, ideal 

for birds. 

 Between Malewa 

& Gilgil rivers 

 WH 50m in width     

6 Just east of Gilgil 

mouth (1/2 km E) 

S 00’ 43 470 E 

036’ 20 325    

WH approx. 200m width, 

but many water pools in-

between. No floating mats 

on the open water. 

 Many pelicans 

>100, and other 

birds  

Thick papyrus behind  

7 Gilgil mouth S 00’ 43 165 E 

036’ 20 073 

“ Few individual 

small plants 

observed 

Lots of birds, 

mostly on isolated 

small WH mats 

(see list in draft). 
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Sps similar to 

those off Malewa 

mouth. Many 

white-necked 

cormorants, white 

winged black 

terns and grey 

headed gulls. 

8 Loldia jetty S 00’ 43 115 E 

036’ 19 654 

WH 15-25m wide. Approx. 

80% cover but not healthy. 

Very few very 

young salvinia 

Most of the birds 

common at 

Malewa also 

present here. 

Most  

Papyrus 5-40 m wide. 

Cyperus sedge approx. 

10% cover.  

Influence of wind 

important in gatnering the 

WH here as with Malewa-

Gilgil. Rocky in places, 

mostly muddy or sandy. 

Quite undisturbed. 

 South of Loldia 

House/jetty 

 3-10m width, increasing to 

10-20m south of the Loldia 

hill. Off Loldia farm store, 

WH approx. 30m wide. Few 

scattered individual WH 

plants away from the 

shoreline mats, on the 

lake. 

 Most common 

birds are squacco 

heron, sacred ibis  

Off Loldia hill papyrus 

very thin (due to steep 

slope), but further south 

it widens 

 

9 Peter Low’s jetty S 00’ 43 330 E 

036’ 18 530 

WH 50-70m wide but not 

very thick dense). Many 

 Fewer than 

Malewa-Gilgil-

Similar to off Loldia  
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indiv plants floating on the 

lake, or in mats <im2.   

Loldia. Mostly pied 

kingfisher, 

longtailed 

cormorant, Afr. 

Jacana and 

squacco heron. 

10 Kasarani S 00’ 43 595 E 

036’ 18 084 

WH 80-100m wide, approx 

80% cover, few with purple 

flowers (not a common 

feature),  

Very few small 

salvinia 

Mostly sacred ibis. 

Also great white 

egret, longtoed 

plover, squacco 

heron, hadada 

ibis and grey 

heron. 

few papyrus clumps 

coming up within the 

WH. Where undisturbed 

papyrus very healthy, 

100-300m wide. Others: 

commelina 

benghalensis, 

hdyrocotyl, ludwigia, 

…Cyperus pectinatus, C. 

dives, Leersia (2%).  

Fairly shallow but not as 

off the rivers or off Burch’s 

marina. 

 Kasarani-Ol 

Suswa-Korongo 

 WH wide, 80-100m all the 

way to Ol Suswa. Many 

birds off Olerai hill but not 

like at Northswamp. No 

WH round the papyrus isl. 

Off Ol Suswa. Very little off 

Korongo, approc. 2m. in 

the small bay soutrh of the 

Very few little 

Salvinia. 

Within the small 

bay, a good No. of 

birds esp. sacred 

ibis, great white 

egret and 

squacco heron. 

Plenti of papyrus (100 

200+ m) except where 

burnt recently. Within 

WH: C. pectinatus 5%, 

young papyrus, C. dives, 

Pignostacchis, 

Ludwigia, Leersia. 
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island, WH= 85%. Signs of 

weevil bites as with other 

areas of the lake. 

11 Between Korongo 

and Rema Isl. 

S 00’ 45 235 E 

036’ 17 244 (off 

Rema Isl.) 

Narrow WH < 1-4m except 

where hidden: approx 10m. 

 Squacco heron, 

longtoed, pied 

kingfisher 

common. 

  

12 South of Icely hill S 00’ 46 200 E 

036’ 17 355 

10-15m wide.  Sacred ibis, Afr. 

Jacana & goliath 

heron observed. 

Hippos did not allow 

better survey. Approx. 

30m papyrus with very 

healthy cassia behind it. 

 

13 Kibokoni S 00’ 46 360 E 

036’ 17 660 

Minimal WH, < 1m wide.   Black crake and 

jacana observed 

here. 

Big papyrus mat, 

probably another 

grounded isl. Edge of 

papyrus mostly grasses. 

Ipomea creeping on the 

papyrus. 

 

14 West of Hippo 

Point 

S 00’ 46 615 E 

036’ 17 976 

WH 2-6m. closer to Hippo 

Point, no WH: little left on 

dry ground (drying). 

None 

observed. 

Common 

moorhen, goliath 

heron, glossy ibis 

common. 

Little papyrus (steep 

slope). Further towards 

Hippo Point, very little 

papyrus approx 5m 

wide, thick cassia 

behind. Also sesbania. 

Bay-like. Rocky shore with 

steep sections. 

15 Hippo Point S 00’ 47 266 E      
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036’ 19 000 

 Oserian Bay  WH 2-6m wide.  Few drying 

Salvinia 

observed next 

to th KenGen 

water pump. 

Most common 

birds. 

Papyrus healthy but 

limited by the slope. 

Most common plants. 

Water lilies in the pond 

in Oserian. 

Undisturbed shore. Muddy 

with detritus. 

16 Fisherman’s 

Camp 

S 00 49 482 E 

036 20 173 

WH at 2-10m wide. Very few 

young Salvinia 

plants 

observed on 

recently 

exposed mud. 

Most common 

plants. 

Papyrus present and 

healthy except where 

interfered with e.g., 

Fisheagle inn. Most 

common plants present.  

Shallow muddy shore. 

17 Kwa Muhia S 00’ 49 535 E 

036’ 20 607 

WH approx 5-10m wide, 

rooted. 

Not observed Blacksmith plover, 

Afr jacana, black 

crake, marsh 

sandpiper 

Papyrus and Ipomea 

belt. Others: 

Commelina, 

pignostecchys, 

sphaeranthus, C. 

pectinatus, Ludwigia. 

Shallow muddy shore.  

18 Sher near red 

house 

S 00’ 49 258 E 

036 21 825 

WH approx. 5-10m wide, 

mostly rooted. 

Few scattered 

Salvinia plants 

observed. 

Coot, yellow-billed 

stork, Egyptian 

goose, jacana, 

intermediate 

egret, glossy ibis, 

long-toed plover 

Papyrus present but 

cleared in places. Dike 

restricts extent. Other 

plants in locality: 

sesbania, C. dives. 

“ 
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seen. 

19 Joan Root’s shore S 00 48 784 E 

036 22 883 

Approx. 5m wide but in 

patches rather than 

continuous.  

None 

observed. 

Black crake Papyrus/Ipomea fringe 

healthy. Others: C. dives, 

Sphaeranthus. 

“ 

20 Kijabe Farm S 00 47 389 036 

23 901 

Width approx. 5m, some 

rooted and some in mats/ 

patches 

    

 Outside Crescent 

Island 

 None observed     

        

Source: The Lake Naivasha Riparian Association 

 


