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Abstract 

The rift valley lakes and their associated watersheds are 
home for millions of resident and migratory waterfowl. 
However, they have been recently challenged by land use 
changes. Lake Nakuru supports diverse biological 
resources of global, regional and national importance. It is 
saline and River Njoro is its main source of freshwater. 
Deforestation, cultivation and urbanization in vital 
watershed areas have altered the hydrological regime of 
River Njoro. There is need to preserve and restore 
aquatic, riparian and terrestrial biological diversity in the 
watershed to be able to restore and maintain ecological 
health of Lake Nakuru. The impact of these recent land 
use changes on birds in the River Njoro Watershed is of 
concern to conservationists. This study aimed at giving 
basic information on the status of bird community in the 
River Njoro watershed. The upper river course was 
surveyed. The different land uses along the upper river 
course were assessed and classified according to the 
quality of the available habitat. A total of seven sampling 
sites were studied and observations made. Bird species 
were identified, counted and recorded.  The data was 
compared among the different land use and correlated to 
the quality of the habitat. The data revealed that species 
are distributed largely on the basis of microhabitats. 
Subsequently, sites with higher number of microhabitats 
recorded higher species composition. Overall, the upper 
River Njoro Watershed has a high diversity of birds (>0.90 
Simpson indices). Even then, there was a significant 
difference between sites along the river depending on 
riparian land use (p<0.05). Harmonious integration of land 
uses in the watershed is the underline for high diversity in 
the watershed.   
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Introduction 

In east Africa, the rift valley lakes and their 
associated watersheds are recognized as key 
resources in the maintenance of global biodiversity. 
They are home to unique aquatic life and serve as 
breeding and/or staging grounds for millions of 
resident and migratory waterfowl. The Rift Valley 
lakes and their inflowing rivers however, have been 
recently challenged to a high degree by land use 
changes that threaten their ecological integrity. 

Lakes are not isolated entities, but are linked and 
associated to both natural and human induced 

processes and activities taking place in their 
catchments (Kenya Wildlife Society, 2002). The 
catchments of Lake Nakuru is a unique ecosystem 
containing a variety of habitats that include a shallow 
strongly alkaline lake, the largest Euphorbia forest 
stand in East Africa, a wildlife rich savannah and 
highland moist forest. The lake supports diverse 
biological resources that are of global, regional and 
national importance. It is a centerpiece of a world-
renowned national park famous for its spectacular 
bird life, particularly the Lesser Flamingos 
(Phoeniconaias minor), Greater Flamingos 
(Phoenocopterus ruber) and Great Pelicans 
(Pelecanus onocrotalus roseus). It forms a major 
ground for feeding, staging and displaying ground 
for the region’s millions of lesser and greater 
flamingos together with over 400 species of other 
birds -often referred to as “the greatest ornithological 
spectacle on earth” (Mohamed & Earnes, 1987). It is 
protected as a National Park, designated as a 
Ramsar Site and an Important Bird Area (IBA). 

River Njoro is the main source of fresh water supply 
for the hyper saline Lake Nakuru. Its watershed lies 
within the latitudes 0o15’S and 0o25’S and between 
longitudes 35o50’E and 35o05’E. River Njoro is about 
50km long with a catchment’s area of about 280km2. 
It originates in the Eastern Mau Escarpment, with 
two main tributaries; flows passed forested and 
highly human settlement areas and intensively 
cultivated land and then empties into Lake Nakuru. 
The watershed River Njoro drains is highly disturbed 
and its land use cover is in rapid transition (Baldyga 
et al., 2004). This transition has resulted in 
conversion of previously natural and plantation 
forest land to small-scale agricultural, grazing and 
urban uses. For example, between 1986 and 2003, 
there has been an increase of 26% in land area 
used for small-scale agriculture and pasture 
(Baldyga et al., 2004). This transition has also led to 
lose of 10% and 9% in indigenous and plantation 
forests respectively.  

Degradation of watersheds generally diminish their 
capacity to provide critical ecosystem functions, 
including the cycling and chemical transformation of 
nutrients, purification of water, attenuation of floods, 
maintenance of stream flows and stream 
temperatures, recharging of underground water, and 
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establishment and maintenance of habitat for fish 
and wildlife (Kauffman et al 1997).  The impact 
of these recent land use changes in and lose of 
forest habitats on birds in the River Njoro Watershed 
has not been investigated but is of concern to local 
conservationists and environmentalists. Recent 
research in the Lake Naivasha Basin indicate that 
bird species composition is at least related to the 
composition of plant species and the closeness of 
riparian zones to human settlements (Everard et al., 
2002).The study on effects of land use changes on 
bird composition along river Njoro was undertaken 
as part of a wider research program aimed at testing 
if birds can be used as a community of organisms 
for assessing impacts in watersheds. It would be 
interesting to know the pattern of change in bird 
species composition, abundance and diversity in 
relation to land use change and habitat disturbance 
in River Njoro Watershed. The specific objectives of 
the study were to determining birds species 
composition and the relationship between diversity, 
abundance of the birds, and habitat structure in the 
upper River Njoro Watershed 

Materials and methods 

A total of seven sites that represent different riparian 
land uses on the upper reaches of River Njoro 

watershed were sampled. The site were Logoman, 
Ruguma, Sigaon, Nessuit, Sigotik, Forest camp and 
Confluence. Logoman is at high altitude and has a 
patch of indigenous forest and plantation forest 
which are quite disturbed, Ruguma has a grassland 
and cultivated land, Sigaon is mainly a bamboo-
forest-grassland mosaic and cultivated land. 
Nessuit, Sigotik and Confluence are basicly 
surrounded by cultivated land. Forest camp has 
patches of plantation and indigenous riparian forests 
that are guarded, on the west of the forest patch is 
grass strip followed by a long strech of cultivated 
land which is far from human settlement.   

To compare sites, a modified Qualitative Habitat 
Suitability Index (QHSI) based on availability of 
potential bird micro-habitats (i.e. grassland, 
indigenous forest, plantation forest, regenerating 
forest, and cultivated land) along the riparian 
corridors of first order streams in River Njoro 
Watershed was developed.  To arrive at a site QHSI, 
a score was given depending on number of 
microhabitats at a site as shown by Table 1. At each 
site a transect across the riparian strip covering both 
sides of the river was established each for a 
particular habitat type. The researcher walked along 
this transect and identified and counted bird 
individuals belonging to every species encountered. 

Table 1. showing the site scores for QHSI. 
SITES  MICROHABITATS 
 Grassland Indigenous Forest Plantation Forest Regenerating Forest Cultivated Land  SITE 

SCORE  
Logoman          4 
Ruguma        2 
Sigaon         3 
Sigotik       1 
Nessuit        2 
Forest camp          4 
Confluence       1 

Data was summarised into a species composition 
list for a site. Simpson diversity index (Brower et al., 
1990) was then used to estimate diversity of birds at 
a site. To compare sites, all individuals encountered 
were summed as a percentage of the total 
population of birds encountered per site.  Non 
parametric Kruskal-Wallis Analysis of Variance was 
used to test for differences in diversity and 
abundance between sites. A linear regression 
analysis was performed to test the hypothesis that 
bird diversity and abundance are dependent on 
habitat structure. 

Results and discussion 

Bird species composition 

A total of 533 birds distributed among 66 species 
were encountered in the upper river watershed over 
the study period. A closer look at the data revealed 
that species are distributed largely on the basis of 
microhabitats. Subsequently, sites with higher 

number of microhabitats recorded higher species 
composition.  

The birds that were present in the entire seven sites 
sampled were from the families- Muscicapidea, 
Flingillidae, Pycnonotidae, and Nectarinidae. Forest 
camp site had the highest number of bird species 
with over 65% of all the bird species sampled 
present. 13 species out of 66 were exclusively found 
at Forest camp site this include Batis molitor, 
Chrysococcyx klaas, Corvus capensis, Dendropicos 
goertae rhodeogaster, Estrilda quartinia kilimensis, 
Euplectes capensis, Merops pusillus cyanostictus, 
Myrmecocichla aethiops, Ploceus pelzelni, 
Pogoniulus bilineatus, Serinus sulphuratus, 
Terpsiphone viridis, Uraeginthus bengalus. 

At Logoman 4 species including Buphagus 
erythrorhynchus which is associated with livestock, a 
highland Swift Apus niansae, and a high altitude 
Canary Serinus canicollis flavivertex, were found 
exclusively. Motacilla flava which is a paleartic 
migrant was among the 4 species that were only 
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encountered at Sigotik. A norcturnal species 
(Caprimulgus poliocephalus) was also recorded only 
at Nessuit. Ruguma, Sigaon and Confluence sites 
had the least number of species recorded although 
Sigaon had two species that occurred exclusively 
there i.e. the White Starred Robin Pogonocichla 
stellata intense and the Black-backed Puffback 
Dryoscopus cubla. Sigaon, the uppermost point on 
Little shuru stream cannot compare with Logoman 
since its natural vegetation is bamboo-forest-
grassland mosaic which is known to be 
impoverished avifauna (Bennun & Njoroge, 1999). 

Community structure 

Out of 533 birds that were encountered in this study, 
24% were recorded at Logoman (Figure 1). Nearly a 
similar percentage was recorded at forest camp. The 
rest were divided almost equally among the 
remaining sites. The trend on the two streams is 
similar. The sites on Enjoro stream are: 1-logoman, 
2-Ruguma, and 3-Sigotik while on Little Shuru are 1-
Sigaon, 2- Nessuit, 3-Forest camp and Site 4 is the 
Confluence site 
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Figure 1. distribution of bird individuals encountered 
in the upper River Njoro. 

Overall, the upper River Njoro Watershed has a high 
diversity of birds as exemplified by Simpson indices 
(all >0.90). Even then, there was a significant 
difference between sites along the river depending 
on riparian land use (p<0.05). Along Enjoro, there 
was a general but insignificant decline in bird 
species diversity along the river going downstream. 
Along the Little Shuru tributary, the upper most sites 
(Sigaon and Nessuit) had a low diversity. This 
however rose to the highest at Forest Camp (Figure 
2) before declining to its lowest at the Confluence 
site. 
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Figure 2. diversity of birds in the various sites of upper River Njoro watershed. 

Relationships   

Regression analysis showed that diversity and 
relative abundance of birds in the River Njoro 
Watershed depend significantly on habitat structure 

(Figure 3). This shows that the more the bird 
microhabitats, the more the number of birds likely to 
be encountered at a site. 
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Figure 3. regression curves showing relationships between bird species diversity and relative abundance 
with a measure of habitat structure. 

Conclusion  

This study agrees with the general ecological 
concept that a higher diversity of habitats leads to 
higher diversity of species (Brower et al 1990). The 
mere existence of a forest does not necessarily 
mean there will be more birds. Harmonious 
integration of land uses might be the underlying 
secret for high bird diversity in the watershed.  There 
is need for a more elaborate study to establish if 
actually the species encountered exclusively at sites 

are characteristic of land use changes or some yet 
to be measured factor. 
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