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a b s t r a c t

We assessed variation in avifaunal diversity at some selected habitats around the Negombo estuary in Sri
Lanka in relation to land-use modifications. During the study period, we observed 48 bird species of
which 47 species are residents to Sri Lanka. The avian species richness, evenness, and heterogeneity were
found to be the highest at undisturbed habitats. Further, these diversity measures were negatively
correlated with the intensity of anthropogenic land-use activities. Total abundance of birds increased at
highly disturbed habitats due to the presence of the house crow, as it is the most abundant of all birds
observed at these habitats. This study highlights the need for habitat management around estuaries,
giving due consideration to existing ecological theories to conserve avifaunal diversity. It also highlights
the negative impacts of the house crow on diversity of other resident avian fauna in these habitats.
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Introduction

Coastal ecosystems, including estuaries and associated habitats,
have been increasingly altered and developed for human settle-
ment (DeLuca et al 2008) and for commercial and recreational use.
These anthropogenic disturbances have severely affected the long-
term viability, health (Kennish 2002), and the biota including birds
inhabiting these sensitive habitats.

Due to the high productivity, estuaries and coastal regions
around the world have been the focal points of human settlement
and marine resource use, and such use has strong negative impacts
on plant and animal communities (Hilbert 2006; Lotze et al 2006).
In many parts of the world human activities around estuaries
significantly affect bird communities, their behavior, and existence.
For example, DeLuca et al (2008) found that coastal urbanization,
even at low levels, significantly affects the integrity of aquatic bird
communities in the Chesapeake Bay, USA. Similarly, the abundance
and richness of shorebirds and other aquatic birds were low in
Southern California, where human activities were high (Lafferty
et al 2013). It has also been found that human influences at inter-
tidal mud flats of Queule River estuary in Chile have affected the

distribution of both migratory and resident birds there (Suazo et al
2012). However, prominent features or characteristics of urbani-
zation and human habitations around estuarine land-use patterns
that govern the avifaunal distributions are yet to be assessed.

Sri Lanka is a small island in the Indian Ocean and together with
Western Ghats of India, is recognized as one of the 34 biodiversity
hotspots of the world (Gunatilleke et al 2008). In spite of the small
size, Sri Lanka is known to harbor 426 avian species including
residents and winter migrants (Harrison 2011). The island has its
unique specialties as well, with more than 20 species and over 70
subspecies being endemic to Sri Lanka (Harrison 2011). A few
studies that assess estuarine avian communities have already been
carried out in Sri Lanka. For example, Bellio and Kingsford (2013)
studied the alteration of wetland hydrology and its implications
on shorebird conservation in Bundala National Park (a Ramsar site),
and Embilikele lagoons and found that human activities such as
pollution had detrimental effects on bird communities. Kaluthota
et al (2008) also conducted studies in Bundala on migratory wad-
ing bird communities. Chandana et al (2008) studied the factors
affecting avifaunal distribution in three lagoons, namely, Malala,
Embillikele, and Bundala and showed that salinity, water depth,
and abundance of aquatic macrophytes were the key determinants
of bird diversity there. However, the direct impacts of urbanization
on estuarine avian diversity in Sri Lanka have not yet been
addressed. This gap has been identified throughout the world too,
as the conservation biologists focus predominantly on the protec-
tion of natural ecosystems and have placed little importance on
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urban biodiversity overall (Melles et al 2003). Therefore, it is
important to focus on this particular aspect with regard to estuaries
with varying degrees of urbanization among different land-use
patterns associated with them.

The Muthurajawela marsh and Negombo estuary have received
widespread interest and attention and, when considered together,
are designated as a protected area for biodiversity conservation
(Devendra 2002). As these two wetland ecosystems occur in one of
the most populated regions of the west coast of the country, they
are threatened by a variety of anthropogenic user patterns
including fishery, agriculture, shipping, and habitation. This region
has undergone a considerable land-use change over the past few
decades (Sellamuttu et al 2011), particularly towards the northern
side in the Negombo estuary. Although only a few studies have

been carried out to investigate the effects of these land-use changes
on the floral and faunal communities around the Negombo estuary
in general, their impacts on the avian diversity have never been
addressed. Therefore, the present study was carried out to assess
the changes of the avifaunal diversity in relation to land-use pat-
terns around this estuary in Sri Lanka.

Materials and methods

Study area and sampling sites

The Negombo estuary (7� 60e7� 120 N; 79� 490e79� 530 E) is
situated on the west coast of Sri Lanka (Figure 1). It is a shallow
basin type estuarywith a surface area of approximately 35 km2. The

Figure 1. Satellite images of the Negombo estuary showing the eight study sites: Site 1 - Munnakkara (a highly populated village), Site 2 - Kadolkele (a pristine mangrove forest),
Site 3 - Seeduwa (marsh lands adjacent to the Colombo-Katunayake expressway), Site 4 - Kindigoda (an undisturbed marsh and mangrove forest area near the head of the estuary),
Site 5 - Kepungoda (a village with coconut plantations), Site 6 - Dungalpitiya (a village with a low human population density), Site 7 - Pitipana (an area with aquaculture grow-out
ponds), Site 8 - Duwa (a fishing harbor/boating area). Image source: Google Earth Pro Software (Google Inc., 2013). Location of Negombo estuary in Sri Lanka is also shown.
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