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ABSTRACT
Dekinda Forest Reserve, located close to the historic town of Balana, Sri Lanka (7o16’ N, 80o29’ E, 525-585
m above sea level) consists of rainforest plant species spanning an area of about 40 ha. The forest has been
maintained since the colonial times as a watershed reserve for nearby plantations, most of which comprised
tea and paddy. The objective of the present study was to measure the avifaunal diversity in Dekinda Forest
Reserve, as an indicator of its overall biodiversity, and compare it with those of nearby home gardens. The
study was conducted from March to June, 2012. Point counts with unlimited distance were used in
conjunction with Distance© software (Release 6) to document the abundance and density of bird species.
Peak counting hours were between 0600-0900 h and 1600-1830 h. Counts were made weekly. Despite its
small size, the forest reserve is home to 56 bird species. Among the notable species, there were six endemic
species, namely, the Sri Lanka wood pigeon (Columba torringtoni) (estimated density 8/km2), Layard’s
parakeet (Psittacula calthorpae) (19/km2), Sri Lanka lorikeet (Loriculus beryllinus) (70/km2), yellowfronted barbet (Megalaima flavifrons) (79/km2), Sri Lanka scimitar babbler (Pomatorhinus melanurus)
(11/km2), and brown-capped babbler (Pellorneum fuscocapillus) (10/km2). In addition, four proposed
endemic species were also recorded. Given the importance of this forest as a watershed area and the large
number of bird species it supports, Dekinda Forest Reserve is clearly an important site for biodiversity
conservation.
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INTRODUCTION
Studies on bird assemblages have contributed
significantly to the advancement of science in the
field of community ecology (Wiens, 1989a,
Wiens, 1989b). Comparative avifaunal diversity
is an excellent indicator of ecosystem stability
because birds respond quickly to changes in their
environments (Miller and Spoolman, 2009).
Furthermore, birds are relatively easy to observe
and monitor. Therefore, the concept of ‘using
birds as indicators for recognizing land
ecosystems rich in biological diversity’ has now
been gained a wide global acceptance (O'Connell
et al., 2000; FOGSL, 2003; Niemi and
McDonald, 2004, Schulze et al., 2004).
Cantebury et al.(2000) showed that bird
populations and associated habitats (habitat
assemblages) appeared to be particularly useful
tools in environmental monitoring and, the
individual species abundance was positively
correlated with assemblage species richness.
Further, the assemblage members showed
consistent responses to variations in disturbance
levels.
*Corresponding author’s email: chamindaw@pdn.ac.lk

Species richness and the presence of rare species
are two of the most frequently used criteria for the
selection of conservation areas (RodriguezFerraro and Blake, 2008). In addition, community
composition and relative abundance of target
species are important in selecting areas for
conservation. Freed and Cann (2012) used bird
density to document the invasion of old-growth
forest associated with restoration by an
introduced bird species on the Island of Hawaii,
U.S.A. Grundel and Pavlovic (2007) documented
how densities of individual bird species varied
with habitat differences along an open-forest
gradient in northwestern Indiana, U.S.A.
Cushman and McGarigal (2003) found that, in
Oregon Coast Range, U.S.A., bird community
diversity was influenced by both the extent and
fragmentation of mature forest at the landscape
level. Cushman and McGarigal (2003) noted that
species richness and density responded more
strongly to mature forest area than to
fragmentation and were significantly lower in
landscapes that were completely dominated by
mature forest than in landscapes with a mixture of
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seral stages. Species evenness was more strongly
related to fragmentation than to area of mature
forest at the landscape level. Baker et al. (2002)
noted that the bird density and species richness in
a wood habitat were twice as high as in a heath
habitat.

avifaunal diversity was compared with that of
nearby home gardens, which represent much
more disturbed habitats.

Birds exhibit many characteristics that suggest
their potential as ecological indicators (O'Connell
et al., 2000). For example, the distributions of
many species are affected by habitat
fragmentation (Schmiegelow et al., 1997).
Furthermore, many birds occupy high trophic
levels and may show functional disturbance at
lower levels (Sample et al., 1993). Ecological
indicators are mainly used to assess the condition
of the environment or to diagnose the cause of the
environmental change (Niemi and McDonald,
2004). The information provided by ecological
indicators can be used to forecast future changes
in the environment.

Dekinda Forest Reserve, a hill rainforest (Ashton
et al. 1997), is located close to the historic town
of Balana, Sri Lanka (7o16’ N, 80o29’ E, 525-585
m above sea level). The forest has an area of about
40 ha. It is bordered by tea plantations and home
gardens of mixed plant species. The forest has
been maintained since colonial times as a
watershed area for nearby plantations, most of
which comprise tea and paddy. The mean annual
rainfall in the area is about 2000 mm and the
mean annual temperature is about 25 oC (Data
from the Meteorology Department, Sri Lanka).

Studies on indicators of biodiversity have focused
on biological entities, such as gene frequencies,
populations, species, species assemblages, and
communities (Lindenmayer et al., 2000).
Responses of bird communities to environmental
variation have been studied previously: for
example, Miller et al. (2004) found that the
overall abundance of birds in floodplain forests in
Wisconsin River, U.S.A., was notably lower in
some areas as a result of anthropogenic habitat
alteration. O’Connell et al. (2000) studied bird
guilds as indicators of ecological condition in the
Central Appalachians by developing an index of
biotic integrity based on bird communities. The
responses of breeding birds to hardwood
reduction in forests was studied by Provencher et
al. (2002), who found that several bird species
declined as a direct result of loss and degradation
of longleaf pine forests in the southwestern
United States. The diversity patterns of bird
assemblages are also important from an
ornithological as well as forestry perspectives
because of the occurrence of restricted-range bird
species (Rodriguez-Ferraro and Blake, 2008).
Clergeau et al. (2001) found that bird species
richness was negatively correlated with
urbanization, while Estades and Temple (1999)
found that the type of vegetation adjacent to forest
fragments had a significant effect on the
composition of the bird community inhabiting
them.
The objective of the present study was to measure
the avifaunal diversity and density in Dekinda
Forest Reserve, Sri Lanka, as an indicator of its
overall biodiversity. As a control experiment, the

MATERIALS AND METHODS

The density of the bird species was measured
using Distance© software (Thomas et al. 2010).
The data were based on point transects with
unlimited distance (variable circular plot method,
VCPM). Sutherland (1996), Marsden (1999),
Bibby et al. (2000), and Shankar Raman (2003)
were followed for our point transects (details are
given below). Point-transect distance sampling is
one of the most widely used density estimation
methods for multi-species surveys in tropical
forests (Lee and Marsden, 2008).
Ten sampling stations were selected by using
systematic random sampling within the reserve,
with each station separated from the next by a
minimum distance of about 500 paces
(approximately 250 m) (see Figure 1). The same
random sampling procedure was used in adjacent
home gardens. To ensure correct pacing, a GPS
receiver (Garmin GPS 72H, 2009, Garmin
International, Inc. Kansas, U.S.A.) was used.
These distances were maintained as the minimum
distances between any pair of stations as far as
possible in order to eliminate bias such as double
counting. Nikon 8×40 binoculars were used for
observing birds. All individual birds seen and
heard were recorded, and the actual distance
(radial distance), from the counting point to the
bird was measured using a range finder (Bushnell
Yardage Pro Compact 800 Bushnell Corporation,
Kansas, U.S.A.) where possible; for all other
contacts, the radial distance was estimated to the
nearest meter. When approaching a counting
station, if any birds were disturbed (flushed) near
the plot, they were recorded as being present, and
the distance from the counting point to the bird’s
take-off point was estimated. Before beginning to
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count at each station, at least a few seconds were
spent without counting in order to reduce the
effect of disturbance on counting.
Counts were made between sunrise and sunset
each day. Peak counting hours were between
0600–0900 h and 1600–1830 h, when the birds
were most active. Each count lasted for about 20
minutes. Counts were made weekly from March
to June 2012. Extreme weather conditions may
affect bird activity (Bibby et al., 2000); hence, to
avoid possible biases in extreme weather
conditions, such as heavy rain, observations were
not carried out. For groups of birds, the distance
to the “center of gravity” of the group was
estimated, following the method employed by
Marsden (1999). The same methods were
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employed to census birds in nearby home garden
(for comparison).
Actual distances, r (radial distances) were
measured from each point to the object detected.
Suppose the design comprised k points, and
distances less than or equal to w were recorded.
Then the surveyed area is a = kw2, within which
n objects are detected. As for line transect
sampling, Pa denotes the probability that an object
within the surveyed area a is detected with
estimate Pa'. Then the object density (D') was
estimated by
D'= n / kw2Pa' (Thomas et al., 2002).

Figure 1. The Study site and sampled locations of Dekinda forest and in adjacent home gardens
As a measure of avifaunal diversity in Dekinda
forest and nearby home gardens, Simpson’s
diversity index and Simpson’s evenness measure
were calculated. Species nomenclature followed
Dickinson (2003), Kaluthota and Kotagama
(2009), and Ripley (1982).

RESULTS
Out of more than 80 species that have been
recorded previously from the Dekinda Forest
Reserve (pers. obs.), the present study detected

56. Forty five species were observed in the nearby
home gardens. Among the notable species that
were endemics included the Sri Lanka wood
pigeon (Columba torringtoni), Layard’s parakeet
(Psittacula calthorpae), Sri Lanka lorikeet
(Loriculus beryllinus), yellow-fronted barbet
(Megalaima flavifrons), Sri Lanka scimitar
babbler (Pomatorhinus melanurus), and browncapped babbler (Pellorneum fuscocapillus). This
represents 23% of the endemic avifauna of Sri
Lanka. Several proposed endemic species which
were proposed by Kaluthota and Kotagama
(2009) were also recorded from this forest reserve
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and, this resulted in the rise of the proportion of
endemic avifauna to 34%. Eighty per cent of the
recorded endemic birds of Sri Lanka were forest
inhabitants that require undisturbed conditions
for survival (Santiapillai and Wijesundara, 2002).
Sri Lanka green pigeon (Treron pompadora), Sri
Lanka small barbet (Megalaima rubricapilla),
crimson-backed flameback (Chrysocolaptes
stricklandi),
Sri
Lanka
wood
shrike
(Tephrodornis affinis), and Sri Lanka swallow
(Hirundo hyperythra) were among the proposed
endemic bird species.
The reserve also supports a considerable number
of raptors and owls of Sri Lanka. Raptors such as
the crested hawk-eagle (Spizaetus cirrhatus),
crested serpent eagle (Spilornis cheela), besra
sparrow-hawk (Accipiter virgatus), and owls such
as the brown wood-owl (Strix leptogrammica),
brown hawk-owl (Ninox scutulata), collared
scops-owl (Otus bakkamoena) and forest eagleowl (Bubo nipalensis) have been recorded.
Of all the species that were recorded during the
present study, the red-vented bulbul showed the
highest density whereas brahminy kite and besra
sparrowhawk rated to be the lowest. Among the
endemic species, the yellow-fronted barbet was
present in the highest density (see Table 1)
whereas the Sri Lanka wood pigeon showed the
lowest abundance. Further, the Sri Lanka small
barbet was the most abundant proposed-endemic
species while the crimson-backed flameback had
the lowest density.
In terms of avifaunal diversity, Simpson’s index
(D) was 0.0245 for Dekinda forest reserve and
0.0401 for home gardens. The calculated value of
Simpson’s measure of evenness was 0.7284 for
Dekinda and 0.5541 for home gardens. In
Dekinda forest reserve, the most abundant species
was the Red-vented Bulbul (Pycnonotus cafer)
whereas in the home gardens it was the Common
Mynah (Acridotheres tristis). It is interesting to
note that the least abundant bird species in both
Dekinda and home gardens were raptors; Besra
Sparrowhawk (Accipiter virgatus) in Dekinda and
Brahminy Kite (Haliastur indus) in home
gardens. In general, fruit-eating birds and
insectivorous birds were more abundant in the
forest, whereas omnivorous species showed a
greater abundance in the home gardens.

DISCUSSION
The most abundant species in the study area were

those that are widely distributed in many of the
avifaunal zones of Sri Lanka. The same pattern
has been reported previously for birds in forest
habitats and forest fragments in the tropics and
temperate zones (Gaston, 1996, RodriguezFerraro and Blake, 2008). Within a taxonomic
assemblage, locally abundant species tend to be
widespread and locally rare species tend to be
restricted in their distribution (Gaston, 1996). In
general, the abundance of a species and the extent
of its spatial distribution are positively related
(Gaston, 1996). As a result, widespread species
are disproportionately more abundant than those
of restricted occurrence. In a multispecies survey,
it may be difficult to detect all species with equal
accuracy. Furthermore, some common species are
more readily detectable than some rare species.
This difference in detectability may have masked
the presence of rare species (Buckland, 2006).
This has implications on conservation: some
species which may not be detected at all may be
threatened with extinction. This results in
inaccurate census data and wrong inferences on
the abundance of a species, hence negatively
affecting conservation measures. This has been
the cause of the decline of the yellow-shouldered
parrot in Venezuela (Sanz and Rodriguez-Ferraro,
2006). This could be a reason why only 56 species
were detected in the current study (Appendix 1),
whereas our personal observations in the past
have recorded about 80 species in Dekinda forest.
However, another reason may be that the
sampling season was mostly out of the migratory
season. Hence, migrant species of birds were not
recorded.
The Dekinda Forest Reserve is bordered by tea
and paddy cultivations and village home gardens.
Many plant species that are important as food
trees for birds and other wildlife can be seen in
the reserve. Many of the plant species are
indigenous to Sri Lanka. Some species have been
introduced by man, either accidentally or
deliberately, mostly close to the border.
The edges of the reserve have already been
influenced to a considerable degree by humans,
resulting in the accidental or deliberate
introduction of plant species that were not
naturally occurring in the reserve, e.g. Areca
catechu. This might have implications on the
composition of the avifauna. Human-derived
environmental changes are known to provide
ecological opportunities in habitats for plants and
animals (D´Antonio and Meyerson, 2002, Freed
and Cann, 2012, Freed and Cann, 2013). In
Dekinda, some of the most common bird species
were associated with human habitations, e.g. red-
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vented bulbul and Oriental white-eye.
Furthermore, specialist plant feeders could be
affected by tree density (Grundel and Pavlovic,
2007). For example, changes in tree density due
to the introduction of alien plant species may
affect native frugivorous and other plant eating
bird species such as nectarivores.

endemic and proposed endemic bird species. Sri
Lanka wood pigeon, a species classified as
vulnerable by BirdLife International (2012), had
the lowest density among the endemics. Almost
all of these endemic species require well-wooded
areas for their survival (BirdLifeInternational,
2012).

The border between the Dekinda forest and
nearby home gardens may act as an ‘ecotone’. An
ecotone is a transition between two or more
diverse communities such as, for example,
between a forest and grassland. One consequence
of ecotones for fauna is the ‘edge effect’, which
is the tendency for increased variety and density
at community junctions (Odum, 1959). This is
reflected by the observation that the most
abundant species were also found in adjacent
home gardens.

According to Simpson’s index, the Dekinda forest
had a higher avifaunal diversity compared with
the home gardens. This index was chosen over the
more popular Shannon index because Simpson’s
index is less sensitive to sample size (Magurran
2004; Van Dyke, 2008), and because Simpson’s
index is one of the most meaningful and robust
diversity measurements available (Magurran,
2004). Furthermore, it is more effective than
species accumulation curves in ranking
communities (Magurran, 2004). According to
Simpson evenness, Dekinda had a higher degree
of evenness in species abundances in terms of
bird species than the home gardens. In terms of
avifaunal diversity, Simpson’s index (D) was
0.0245 for Dekinda forest reserve and 0.0401 for
home gardens. Simpson’s index gives a higher
value for habitats with lower diversities. The
calculated value of Simpson’s measure of
evenness was 0.7284 for Dekinda and 0.5541 for
home gardens. In Simpson’s evenness, the higher
the value, the higher the evenness; hence
indicating that Dekinda had a comparatively
higher evenness of bird species than the nearby
home gardens. This means that in Dekinda, not
only the bird species diversity is higher, but also
they are distributed more or less evenly in this
habitat. This highlights the importance of
protecting the forest fragments such as Dekinda
that intermingle with agricultural landscapes.
Thus, the present study agrees with previous
records which indicate that the type of vegetation
adjacent to forest fragments had a significant
impact on the composition of the bird community
inhabiting them (Estades and Temple, 1999).
Opdam et al. (1985) found that in forest patches
surrounded by agricultural landscapes, the degree
of isolation was shown to affect the number of
bird species restricted to mature woods.
Therefore, the nearby forest patches, including
Motana Reserve and Alagalla Reserve, will help
in maintaining viable populations of the endemic,
proposed endemic as well as other resident bird
species. Having such forest patches will also help
the migratory species. However, during the period
in which the present study was conducted,
migratory species were not present (as it was
mostly off-season for them). Hence, further
studies are recommended to study the diversity,
abundance, and composition of migratory bird

The results also indicate that the fruit and other
plant eating species (e.g. nectarivores) are more
abundant in the forest than other species. For
example, these species comprised 36 % of the
total number observed in the Dekinda forest
whereas they comprised 33 % in home gardens.
Many of the vegetarian species had higher
densities compared to insectivorous and
carnivorous species (see Appendices 1 and 2).
Distance sampling is increasingly used in bird
population studies, and is generally regarded as
an efficient and reliable method of estimating
densities (Lee and Marsden, 2008). Point counts,
when used in conjunction with Distance software,
allow estimation of actual animal density by
using the fall-off in probability (g) of animal
detection over increasing distances (y) from the
recorder, where the probability of animal
detection at y = 0 is usually assumed to be certain
[g(0) = 1] (Marsden, 1999). Besides the
assumption that g(0) = 1 or at least is known, there
are three more (main) assumptions of distance
sampling (Buckland et al., 2001); that animals are
detected prior to natural movement or movement
in response to the recorder; that distances to
animal contacts are known accurately; and that
sampling points or lines are randomly positioned,
or a grid of points/lines is randomly placed.
The relative abundance of target species, as well
as community composition, is an important
parameter when selecting potential areas for
conservation (Rodriguez-Ferraro and Blake,
2008). Areas in which the target species are
common or abundant should be given priority to
ensure viable populations in the long term. The
present study site had notably high densities of
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fauna in this area.
The present study recorded five species of raptors
(diurnal birds of prey). In addition, at least three
species of owls have been recorded previously
from Dekinda (pers. obs.). The rare forest eagleowl (Bubo nipalensis) has also been recorded (A.
A. Jinarathne, pers. comm.). The Dekinda forest
reserve supports a comparatively high number of
raptors and owl species and this indicates the
presences of other small animals whom they prey
upon, since these carnivorous species are at the
top of the avian food chain in any ecosystem. To
maintain a high level of diversity of top level
carnivores, an ecosystem must support a high
abundance of prey species (Paine, 1966).
In addition to the high diversity of bird species,
the forest also supports a large number of
mammal species, of which the rare Indian
pangolin (Manis crassicaudata) is a notable
species. The present study highlights the
importance of protecting such remaining forest
patches in order to maintain high avifaunal
diversity. The bird species that are considered as
habitat specialists are benefited from having such
forest patches. In light of the present data, given
the importance of this forest as a watershed area,
and the large number of vertebrate species it
supports, Dekinda Forest Reserve is undoubtedly
an important site for biodiversity conservation.

ACKNOWLEDGEMENTS
The authors wish to thank Messrs Upali
Buddhadasa, T.B. Wickramasinghe and A.A.
Jinarathne for their assistance in the field.

REFERENCES
Ashton, M. S., S. Gunatilleke, N. de Zoysa, M. D.
Dissanayake, N. Gunatilleke, and S.
Wijesundara. 1997. A field guide to the
common trees and shrubs of Sri Lanka.
Published by WHT Publication (Pvt.) Ltd. for
the Wildlife Heritage Trust of Sri Lanka,
Colombo.
Baker, J., French, K. and Whelan, R. J. 2002. The
edge effect and ecotonal species: bird
communities across a natural edge in
southeastern Australia. Ecology83:30483059.
Bibby, C. J., Burgess, N. D., Hill, D. A. and
Mustoe, S. H. 2000. Bird Census Techniques.
2nd edition. Academic Press, London; San
Diego.
BirdLife International. 2012. Threatened birds of

Asia: the BirdLife International Red Data
Book. BirdLife International, Cambridge.
Buckland, S. T. 2006. Point-Transect Surveys for
Songbirds: Robust Methodologies. The
Auk123:345-357.
Buckland, S. T., Anderson, D. R., Burnham, K. P.,
Laake, J. L., Borchers, D. L. and Thomas. L.
2001. Introduction to Distance Sampling:
Estimating Abundance of
Biological
Populations. Oxford University Press,
Oxford.
Canterbury, G. E., Martin, T.E., Petit, D. R., Petit,
L. J. and D. F. Bradford. 2000. Bird
Communities and Habitat as Ecological
Indicators of Forest Condition in Regional
Monitoring. Conservation Biology14:544558.
Clergeau, P., J. Jokimaki, and Savard,J.-P. L.
2001. Are urban bird communites influenced
by the bird diversity of adjacent landscapes?
Journal of Applied Ecology38:1122-1134.
Cushman, S. A. and McGarigal, K. 2003.
Landscape-Level Patterns of Avian Diversity
in the Oregon Coast Range. Ecological
Monographs 73:259-281.
D´Antonio, C. and Meyerson, L. A. 2002. Exotic
plant species as problems and solutions in
ecological
restoration:
a
synthesis.
Restoration Ecology10:703-713.
Dickinson, E. C. 2003. The Howard and Moore
Complete Checklist of the Birds of the World.
3rd edition. Princeton University Press,
Princeton, New Jersey.
Estades, C. F. and Temple, S. 1999. Deciduous
forest bird communities in a fragmented
landscape dominated by exotic pine
plantations. Ecological Applications9:573585.
FOGSL. 2003. IBA Sri Lanka Project Report.
Field Ornithology Group of Sri Lanka,
University of Colombo, Colombo.
Freed, L. and R. Cann. 2012. Increase of an
introduced bird competitor in old-growth
forest
associated
with
restoration.
NeoBiota13:43-60.
Freed, L. A. and Cann, R. L. 2013. Females lead
population collapse of the endangered Hawaii
creeper. PLoS ONE8.
Gaston, K. J. 1996. The Multiple Forms of the
Interspecific
Abundance-Distribution
Relationship. Oikos76:211-220.
Grundel, R. and Pavlovic, N. B. 2007. Response
of Bird Species Densities to Habitat Structure
and Fire History along a Midwestern OpenForest Gradient. The Condor109:734-749.
Kaluthota, C. D. and Kotagama, S. W.. 2009.
Revised Avifaunal List of Sri Lanka. Field
Ornithology Group of Sri Lanka, Colombo.

Bird Diversity of Dekinda Forest Reserve, Sri Lanka

Lee, D. C. and Marsden, S. J. 2008. Adjusting
count period strategies to improve the
accuracy of forest bird abundance estimates
from point transect distance sampling
surveys. Ibis150:315-325.
Lindenmayer, D. B., Margules, C. R. and Botkin,
D. B. 2000. Indicators of Biodiversity for
Ecologically Sustainable Forest Management.
Conservation Biology14:941-950.
Magurran, A. E. 2004. Measuring Biological
Diversity. Blackwell Science Ltd., Malden,
MA, USA.
Marsden, S. J. 1999. Estimation of parrot and
hornbill densities using a point count distance
sampling method. Ibis141:377-390.
Miller, G. T. and Spoolman, S. 2009. Living in the
environment: concepts, connections, and
solutions. Brooks/Cole, Pacific Grove, CA,
USA.
Miller, J. R., Dixon, M. D. and Turner, M. G.
2004. Response of Avian Communities in
Large-River Floodplains to Environmental
Variation at Multiple Scales. Ecological
Applications14:1394-1410.
Niemi, G. J. and McDonald, M.E. 2004.
Application of Ecological Indicators. Annual
Review of Ecology, Evolution, and
Systematics35:89-111.
O'Connell, T. J., Jackson, L. E. and Brooks, R. P.
2000. Bird guilds as indicators of ecological
condition in the Central Appalachians.
Ecological Applications10:1706-1721.
Odum, E. P. 1959. Fundamentals of ecology.
Second edition. Saunders, Philadelphia.
Opdam, P., Rijsdijk, G. and Hustings, F. 1985.
Bird communities in small woods in an
agricultural landscape: effects of area and
isolation. Biological Conservaion34:333-352.
Paine, R. T. 1966. Food Web Complexity and
Species
Diversity.
The
American
Naturalist100:65-75.
Provencher, L., Gobris, N. M., Brennan, L. A.
Gordon, D. R. and Hardesty, J. L. 2002.
Breeding Bird Response to Midstory
Hardwood Reduction in Florida Sandhill
Longleaf Pine Forests. The Journal of Wildlife
Management66:641-661.
Ripley, S. D. 1982. A synopsis of the birds of India
and Pakistan: together with those of Nepal,
Bhutan, Bangladesh, and Sri Lanka. Bombay
Natural History Society, Bombay.
Rodriguez-Ferraro, A. and Blake, J. G. 2008.
Diversity patterns of bird assemblages in arid
zones of northern Venezuela.
The
Condor110:405-420.
Sample, B. E., R. J. Cooper, and R. C. Whitmore.
1993. Dietary Shifts among Songbirds from a
Diflubenzuron-Treated Forest. The Condor

143

95:616-624.
Santiapillai, C. and Wijesundara, C. 2002. An
illustrated guide to the endemic birds of Sri
Lanka. Science Education Unit, Faculty of
Science,
University
of
Peradeniya,
Peradeniya.
Sanz, V. and Rodriguez-Ferraro, A. 2006.
Reproductive Parameters and Productivity of
the Yellow-Shouldered Parrot on Margarita
Island, Venezuela: A Long-Term Study. The
Condor108:178-192.
Schmiegelow, F. K. A., Machtans, C. S. and
Hannon, S. J. 1997. Are Boreal Birds Resilient
to Forest Fragmentation? An Experimental
Study of Short-Term Community Responses.
Ecology78:1914-1932.
Schulze, C. H., Waltert, M., Kessler, P. J. A.,
Pitopang, R., Veddeler, D., Muhlenberg, M.,
Gradstein,
S.
R.,
Leuschner,SteffanDewenter, C. I and Tscharntke, T. 2004.
Biodiversity indicator groups of tropical landuse systems: comparing plants, birds, and
insects. Ecological Applications14:13211333.
Shankar Raman, T. R. 2003. Assessment of
census
techniques
for
interspecific
comparisons of tropical rainforest bird
densities: a field evaluation in the Western
Ghats, India. Ibis145:9-21.
Sutherland, W. J. 1996. Ecological Census
Techniques: a handbook. Cambridge
University Press, Cambridge.
Thomas, L., Buckland, S. T., Burham, K. P.
Anderson, D. R., Laake, J. L., Borchers, D. L.
and Strindberg, S. 2002. Distance Sampling.
Pages 544-552 in A. H. El-Shaarawi and W.
W. Iegorsch, editors. Encyclopedia of
Environmetrics. John Wiley & Sons, Ltd.,
Chichester.
Thomas, L., Buckland, S. T., Rexstad, E. A.,
Laake, J. L., Strindberg, S., Hedley, S. L.,
Bishop, J. R., Marques, T. A. and Burnham, K.
P. 2010. Distance software: design and
analysis of distance sampling surveys for
estimating population size. Journal of Applied
Ecology47:5-14.
Van Dyke, F. 2008. Conservation biology:
foundations, concepts, applications. 2nd
edition. Springer.
Wiens, J. A. 1989a. The Ecology of Bird
Communities. Vol. 1: Foundations and
Patterns. Cambridge University Press,
Cambridge.
Wiens, J. A. 1989b. The Ecology of Bird
Communities. Vol. 2: Processes and
Variations. Cambridge University Press,
Cambridge.

144

Wijesundara and Wijesundara

Appendix 1. Estimated densities of bird species recorded from Dekinda Forest Reserve (sorted by abundance;
*=endemic species; †=proposed endemic species; all others are indigenous species)
Species

Feeding habit

Red-vented Bulbul
Oriental White-Eye
Tickell’s Blue Flycatcher
*Yellow-fronted Barbet
Common Myna
Brown-headed Barbet
†Sri Lanka Small Barbet
*Sri Lanka Lorikeet
Spotted Dove
Yellow-browed Bulbul
Black Bulbul
Rose-ringed Parakeet
Indian Hill Myna
Large-billed Crow
Purple-rumped Sunbird
Small Minivet
Red-backed Woodpecker
Small Flowerpecker
Black-headed Oriole
Asian Koel
Gray-necked Crow
Pied Flycatcher Shrike
*Layard’s Parakeet
Scarlet Minivet
Loten’s Sunbird
Chestnut-headed Bee-Eater
†Sri Lanka Wood-Shrike
Common Tailorbird
Yellow-billed Babbler

Pycnonotus cafer
Zosterops palpebrosus
Cyornis tickelliae
Megalaima flavifrons
Acridotheres tristis
Megalaima zeylanica
Megalaima rubricapilla
Loriculus beryllinus
Streptopelia chinensis
Iole indica
Hypsipetes leucocephalus
Psittacula krameri
Gracula indica
Corvus macrorhynchos
Nectarinia zeylonica
Pericrocotus cinnamomeus
Dinopium benghalense
Dicaeum erythrorhynchos
Oriolus xanthornus
Eudynamys scolopacea
Corvus splendens
Hemipus picatus
Psittacula calthorpae
Pericrocotus flammeus
Nectarinia lotenia
Merops leschenaulti
Tephrodornis affinis
Orthotomus sutorius
Turdoides affinis

Jerdon’s Leafbird

Chloropsis jerdoni

Indian Roller

Coracias benghalensis

Common Coucal

Centropus sinensis

*Sri Lanka Scimitar Babbler
Common Iora
Lesser Yellow-naped
Woodpecker
*Brown-capped Babbler
Emerald Dove
Large Cuckoo Shrike
Gold-fronted Leafbird

Pomatorhinus melanurus
Aegithina tiphia
Picus chlorolophus

White-bellied Drongo
†Sri Lanka Green Pigeon
Gray Tit
Common Hawk-Cuckoo
†Sri Lanka Swallow
*Sri Lanka Wood Pigeon
Jungle Prinia

Dicrurus caerulescens
Treron pompadora
Parus major
Hierococcyx varius
Hirundo hyperythra
Columba torringtoni
Prinia subflava

Pellorneum fuscocapillus
Chalcophaps indica
Coracina macei
Chloropsis aurifrons

Frugivore, insectivore
Insectivore, nectarivore
Insectivore
Frugivore
Frugivore
Frugivore
Frugivore
Frugivore, nectarivore
Grainivore, frugivore
Frugivore, insectivore
Frugivore, insectivore
Frugivore
Frugivore
Omnivore
Nectarivore, insectivore
Insectivore
Insectivore
Frugivore
Frugivore, insectivore
Frugivore
Omnivore
Insectivore
Frugivore
Insectivore
Insectivore, nectarivore
Insectivore
Insectivore
Insectivore
Insectivore, frugivore + other
vegetable matter
Insectivore, frugivore,
nectarivore
Insectivore + other small
animal eater
Insectivore + other small
animal eater
Insectivore
Insectivore
Insectivore
Insectivore
Grainivore, frugivore
Insectivore
Insectivore, frugivore,
nectarivore
Insectivore
Grainivore, frugivore
Insectivore
Insectivore, frugivore
Insectivore
Grainivore, fruigivore
Insectivore

Density
(km-2)
99
88
81
79
78
78
78
70
63
56
52
50
49
45
38
35
34
33
28
26
23
21
19
18
18
18
17
16
15
15
13
12
11
11
11
10
10
10
10
10
10
9
9
9
8
7

Bird Diversity of Dekinda Forest Reserve, Sri Lanka

Species
Contd.
Black Robin
Plum-headed Parakeet
Shikra
White-browed Fantail
Crested Serpent-Eagle
†Crimson-backed Flameback
Drongo Cuckoo
Crested Hawk-Eagle
Brahminy Kite
Besra Sparrowhawk

Saxicoloides fulicata
Psittacula cyanocephala
Accipiter badius
Rhipidura aureola
Spilornis cheela
Chrysocolaptes stricklandi
Surniculus lugubris
Spizaetus cirrhatus
Haliastur indus
Accipiter virgatus
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Feeding habit

Density
(km-2)

Insectivore
Frugivore
Carnivore
Insectivore
Carnivore
Insectivore
Insectivore
Carnivore
Carnivore
Carnivore

6
6
6
6
5
5
4
4
3
3

Appendix 2. Abundance of bird species recorded from Dekinda Forest Reserve and nearby home gardens
(sorted by abundance in Dekinda; *=endemic species; †=proposed endemic species, all others are
indigenous species)
Abundance
Species

Dekinda
Forest
112

Home
gardens
174

Red-vented Bulbul

Pycnonotus cafer

Oriental White-Eye

Zosterops palpebrosus

99

123

Tickell’s Blue Flycatcher

Cyornis tickelliae

99

133

*Yellow-fronted Barbet

Megalaima flavifrons

85

70

Common Myna

Acridotheres tristis

78

183

Brown-headed Barbet

Megalaima zeylanica

77

95

†Sri Lanka Small Barbet

Megalaima rubricapillus

74

51

*Sri Lanka Lorikeet

Loriculus beryllinus

72

65

Spotted Dove

Streptopelia chinensis

68
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Yellow-browed Bulbul

Iole indica

67

12

Black Bulbul

Hypsipetes leucocephalus

65

0

Rose-ringed Parakeet

Psittacula krameri

65

82

Indian Hill Myna

Gracula indica

64

12

Large-billed Crow

Corvus macrorhynchos

63

79

Purple-rumped Sunbird

Nectarinia zeylonica

63

82

Small Minivet

Pericrocotus cinnamomeus

62

43

Red-backed Woodpecker

Dinopium benghalense

58

48

Small Flowerpecker

Dicaeum erythrorhynchos

58

61

Black-headed Oriole

Oriolus xanthornus

56

49

Asian Koel

Eudynamys scolopacea

55

68

Gray-necked Crow

Corvus splendens

54

83

Pied Flycatcher Shrike

Hemipus picatus

52

0

*Layard’s Parakeet

Psittacula calthorpae

50

0

Scarlet Minivet

Pericrocotus flammeus

50

48

Loten’s Sunbird

Nectarinia lotenia

48

52
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Abundance
Species (contd.)

Dekinda
Forest

Home
gardens

Chestnut-headed Bee-Eater

Merops leschenaulti

45

0

†Sri Lanka Wood-Shrike

Tephrodornis affinis

44

0

Common Tailorbird

Orthotomus sutorius

40

91

Yellow-billed Babbler

Turdoides affinis

40

162

Indian Roller

Coracias benghalensis

38

20

Jerdon’s Leafbird

Chloropsis jerdoni

38

17

Common Coucal

Centropus sinensis

37

45

Common Iora

Aegithina tiphia

35

14

*Sri Lanka Scimitar Babbler

Pomatorhinus melanurus

35

36

Lesser Yellow-naped Woodpecker

Picus chlorolophus

33

0

*Brown-capped Babbler

Pellorneum fuscocapillum

32

41

Emerald Dove

Chalcophaps indica

30

39

Large Cuckoo Shrike

Coracina macei

28

7

Gold-fronted Leafbird

Chloropsis aurifrons

27

11

White-bellied Drongo

Dicrurus caerulescens

26

49

†Sri Lanka Green Pigeon

Treron pompadora

24

33

Gray Tit

Parus major

20

29

Common Hawk-Cuckoo

Hierococcyx varius

18

2

Sri Lanka Swallow

Hirundo hyperythra

16

22

Jungle Prinia

Prinia subflava

15

18

*Sri Lanka Wood Pigeon

Columba torringtoni

15

0

Black Robin

Saxicoloides fulicata

14

0

Plum-headed Parakeet

Psittacula cyanocephala

11

8

Shikra

Accipiter badius

9

16

White-browed Fantail

Rhipidura aureola

9

12

Crested Serpent-Eagle

Spilornis cheela

7

10

†Crimson-backed Flameback

Chrysocolaptes striklandi

6

0

Drongo Cuckoo

Surniculus lugubris

4

0

Brahminy Kite

Haliastur indus

2

1

Crested Hawk-Eagle

Spizaetus cirrhatus

2

2

Besra Sparrowhawk

Accipiter virgatus

1

0

