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Abstract _
Oliyagankele forest reserve is a lowland wet-zone forest, situated between
Akuressa and Kamburupitiya, which covers an arca of 482.9 ha. Its fauna has not
been thoroughly investigated. This study was carried out to enhance the taxonomic
knowledge of its avifauna. The objectives of the study were to find out the bird
distribution, abundance and the evenness of avifauna in selected habitats. A survey
was conducted during a period of five months (from April to August) in 2004. The
study was based on the point- scan line- transect technique. Six different habitats
were studied and a checklist of recorded bird species was prepared. Resuits indicated
that the avifauna of Oliyagankele represented 10 orders, 24 families 35 genera, 42
species and 13 sub species including approximately 1/5 of endemic birds of Sri
Lanka. There was no significant difference in the vertical vegetation distribution
pattern among the six selected habitats. However, there was a significant difference
in the Indices of Horizontal Heterogeneity (IHH) between selected habitats. Analysis
of total bird count made during mornings and evenings as well as in rainy days and
sunny days revealed that there were no significant differences in the species diversity
and evenness. However, there was a significant positive correlation between the
specics diversity in the momnings and evenings. There were also significant
differences in the abundance of bird (absolute number recorded) among the selected
habitats during the mornings and the evenings and as well as during rainy days and
sunny days. Similarity of all bird species was highest between site 1 and site 3;
lowest between site 2 and site 4. The IHH and Indices of Verticai Heterogeneity
(IVH) for selected habitats were not shown to be significantly correlated with overall
species diversity, abundance and evenness. However there was a significant
difference between the distribution of bird community in different vegetation strata
and among selected habitats.

Introduction

A. Background

Sri Lanka is an island, 65610 km’ in area situated close to the southeast corner of the
peninsula of India. Sri Lanka, along with Western Ghats of India is recognized as
one of the 25 global “hotspots™ of bio diversity. (Myers et a/, 2000). Though small in
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size, Sri Lanka has a varied climate and topography, which has given rise to rich
species diversity, believed to be the highest in Asia in terms of number per unit land
arca, especially with respect to mammals, reptiles, birds, amphibians and flowering

plants.

The avifauna in the country is highly diverse and constitutes a very important part of
the vertebrate community that is distributed throughout the country. There are about
23+49 endemic bird species and more than 430 specics of birds (including migrants)
inhabiting, different bio climatic zone (Wijesinghe ef af, 1993). Many migratory bird
species also visit and occupy various ecosystems in Sri Lanka using them as resting
habitats and very rarely as breeding habitats. Due to the fact that Sri Lanka is located
at the end of a migratory route (Kotagama and Wijesinghe, 1998),' a vast number of
birds arrive from the northem hemisphere.

There is no clear consensus as to, how many bird species are endemic to Sri Lanka.
The Ceylon Bird Club, the oldest ornithological organization in the country, follows
Priyantha Wijesinghe’s check list of 1994. In 1994, Wijesinghe has proposed the
presence of an additional three species of birds making the total number of endemics
to be (23+3). Subsequently 1n 2004, a new species Serendib Scops owl (“panduwan
bassa™) Ouls thilohaffmani was added to the list of endemics (Warakagoda, 2001).
The annotated checklist of the birds of the oriental region (Inskip et al., 1996) and
the Field Omithology Group of Sri Lanka has followed Sibley and Monroe’s list of
birds given in 1990 and recognize only 23 endemics, (many of the endemics sub
species are distinct in the field from related races on the main land) to be present in
Sri Lanka. It is more likely that further studies may conclude the actual number of
endemics to be even higher than the currently recognized number. In 2004,
Rasmussen proposed 33 endemic birds species to be present in Sri Lanka. However,
Kotagama, (2004) stressed that the definite number of endemic birds in Sri Lanka is
still 23. When the distribution of the endemic vertebrates of Sri Lanka is considered,
most of the endemic vertebrates are concentrated in the low country wet zone. As far
as birds are concemed, they are mainly concentrated in the southwestern region of
the country. The low country wet zon¢ serves as valuable habitats for the endemic
bird species. The Sinharaja rain forest situated in the low country wet zon¢ seems to
harbour 25 out of the 26 (proposed) endemic birds in Sri Lanka (Withana, 2002),
indicating the importance of forest reserves as important habitats for such animals.

The Oliyagankele forest reserve is located in the Matara district;, about 6 km away
from Akuressa to the west and 1.5 km from Kamburupitiya in the east. Oliyagankele
belongs to the wet zone forest type. It is a medium size lowland tropical rain forest,
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and covers an area of about 483 ha. It is located at 6.05° N and 80.31°E

declared as a strict nature reserve in 1939 (Gazette noticification .No 84a£;r'lid and
prcs%'ntly administered by the Department of Forest Conservat,ion Th en
(Natlo.nal Conservation Review) report identified Oliyagankele forest r‘ese .
most Interesting and diverse among the forests in the Matara district It r:lc .
:);en i::(died extensively and reported to be composed of 220 ‘pla::t (::ei:::

a:,tna oon, 1999). But its fauna has not been thor i i

behevetd that this forest may be a home for many bird ::eg::Z :::lis;:iatiimll: wai‘

esllziinaﬁ (I:JCN, 1995). NCR identified 35 bird species of which 4 areg endem?:: :o |
oL t:r.e tt 0ha;o ::LSOI beel; rec.',ognized that field research would be required in the
o5y 1 ulate detailed management plans for forest reserves (IUCN,

. o‘wever there are gaps to be filied in order to obtain a com lete pictu

the l'nologlcal diversity, especially the faunal component of the Olli) axl:l]cc] o
eﬁ.icxent c.onservation and management of this very important lowlar{:g rai e: .
With the intention of fulfilling this national requirement, this study was ::;er:;i:;

to enhance the knowledge of avif; . :
al : .
reserve. una occupymng this MAB (Man and Biosphere)

. € (l)rll:'am objectives of this study were, to investigate the diversity of the avifauna in
¢ Oliyagankele forest reserve in order to prepare a checklist and to find out the

Methods and Materials
A, Site selection

Init e .
re:::;ly : priluulmthnary study was carried out in January 2004 to select the study sites
enting € possible habitat types found with
. with in the ecosystem. Si
sites were selected based on the distributi ' e
stribution pattern of th i

N : . . € vegetation namely;
suburb of aquatic habitat, 2. Undisturbed forest habitat 1, 3. Undisturbed foreZt

habitat 2, 4. Open canopy thin forest, 5. Suburb of human dwelling

plantation (figure 1). 6. Pinus

B. Bird survey

in len
" gt.h, were selelcted from each of the above mentioned habitats to represent th
tre bird community with the forest ecosystem. )
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Figure 1: Locations of the study sites in forest reserve
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when visibility and bird activity were highest. All the species observed were
recorded during the survey along line transect, the repeated counting of the same bird
was avoided as much as possible. Binocular was used to observe the birds. Field

characters and characteristic calls, body colors, flight patterns of birds were used for

identification. Unidentified bird species were recorded with their special features to

were carried out to check whether there was any significant difference in the avian
diversity, abundance and cvenness among selected habitats. Pearson’s Correlation
cocfficient was applied to check whether there existed any significant relationships
in the bird Diversity, Abundance and Evenness of birds observe

d during momings
and evenings as well as during the rainy days and sunny days.

C. Vegetation surveys
Vegetation structural measurements were

recorded by Point Centered Quarter
Distance method (Mitchell,

2001). Different indices (Indices of Horizontal
Heterogeneity (Roth, 1976), Shannon index for vertical vegetation distribution (IVH)
(Magurran, 1988), Morisita Horn index of similarity (MHIS; Magurran, 1988) were
estimated.

D. Data analysis

JMPIN (version 3.2.6) and SPSS (versionl0.0

) were used to analyze the data
statistically,

Results
A. Vegetation structure

Average PQD values were not significantly different among habitats (xz=0.2779,
p>0.05) Average G.B.H values were not significantly different among different

habitats (x’=10.036, p>0.05), but significantly different between site 5 and other
habitats (x’=4.4698, p<0.05).

Vertical vegetation distribution (H' vvd) was not significantly different among
different habitats (xz=0.815, p>0.05). The index of horizontal heterogeneity (IHH),

based on coefficient of variation of PQD values was significantly different among
different habitats ¢ =99.2048, p<0.05).

The IHH also revealed that sites 1.2
heterogeneity, whereas site 4 had the hi
5 had an intermediate value.

,3,6 were the habitat with less horizonta]
ghest horizontal heterogeneity while the site
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it significantly different among different habitats (3*=0.000 54, 5>0.05). However the
. i sites : . ‘o oo .
e B 1 sunny days have recorded a higher bird’s species diversity (except sitc 3 & 4) when
el - A . e : |
al - Site 3 Site 4 Site 5 Site 60 : H compared to the rainy days. There was a significantly positive correlation between
o - §l:ig B pseor [Lman pot s - 4 species diversity recorded in the morning and in the evening (r’= 0.7412, P=0.0277),
k- = 67541.73) 389543 86 but correlation was not significant between species diversity recorded during rainy
(cm) A8 T5L4.86 |48.3922 26|54.14£4.47 [54.5645.52{76.75%7. ] o o v
Average . . l ; .
GOH (em) 42.98 4431 40.18 120.31 87.82 325 o
e . ' 00 N undance |
o — _ — _ - : 1 During the study period a total of 249 birds belonged to 42 species were observed,
(H VVD) -

| { Hight, B ;Shannon’s Diversiy inder, among which five were endemic to Sri Lanka, indicating a percentage endemism of
CV: Coefficient of Variation, GBH ; Girth of Breas ght, H ;

Distance,  VVD: Vertical 12 % (appendix 1). The 42 birds species recorded represented 10 orders, 29 families,
IHH: Index of Horizontal Heterogeneity; PQD;Point Quarter Dh X

.l i I hl
g E

Accordingly 95% of the recorded species were breeding resident while the remaining

5 % were migrants. There were 20 very common species, 19 common species and 3
rare species indicating that 48 %

. itc1 and site 3 and
B.H was highest between si .
. in the table 2 MHIS of G. i . as highest
As md“:;ed c:r: site 2 and site 5 .In terms of vegetation height, MHIS w
lowest W

.

of species were common and the rest of 7% were rare species. The Highest numbers

: diagonal) and :_ of bird species belonged to the order of Passeriformes with 26 species and 11 sub
breast height (below diag 3 species (figure 2). There was a significant difference between the abundance of birds
in different habitats during the moming periods (= 55.71, p <0.05) and the

Table 2 - Morisita-Horn similarity of Girth of
vegetation height (above diagonal)

, Site5 | Site 6 abundance of bird was also significantly different among different habitats in the
Sitel | Site2 |Site3 | Site 4 9; A . evening periods. (x’= 7.579, p<0.05). In the mornings, the highest number of birds
sl - 188 65 ‘;i %5 25 were recorded in site 5 and the least number of birds were recorded in site 3 while in
Site 2 95 - 89 5 36 97 : the evening the highest number of birds were recorded in site 5 and least number of
Site3 |97 92 - 183 59 E birds were recorded in site 6. Similarly there were significant differences in the
Site 4 86 94 84 '-78 a 58 abundance of birds among the different habitats on rainy days (x° =128.64, p<0.05)
Site 5 73 iﬁé ;i(;) 69 1 - and on sunny days (x°=99.2948, p<0.05). The Abundance was highest in site 4 and
Site6 | 88

least in the site 5 on rainy days, whereas it was highest in site 5 and least in site 4 on
sunny dayg.
B. Bird communities

i i total species
(4/=0.2876, p>0.05). But in generally site5 has showr‘l the highest to
divers;ity v;hereas site 6 has shown the least species diversity.

Evenness

Evenness of bird distribution was not significantly different among selected habitats
(’=0.0278, p>0.05). Correlation of evenness between morming and evening period
(r°=0.5155, p>0.05)-as well as that between sunny days and rainy days (r*= 0.2479,
p>0.05) were also not significantly different. Evenness of bird distribution on rainy
days and sunny days had not shown much variation in any of the habitats, which
was also it, was true for evenness of birds in morning and evening.

. : ing evenings period
Total bird species diversity recorded during mzormngs and)iu[:;l;gBm  soams that
ot significantly different among habitats (x =0'0.286’ p-rd-s . ecies diversity in
was tn.of the habitats (except site 5) have shown a higher bird’s sp
mos

g p

i days was not
species diversity (pooled data) between rainy days and sunny day:
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Number of species

Bird orders

Figure 2 - Number of bird species observed in different orders

Similarity

When all bird species were considered, MHIS value (Table 3) was highest between
site 1 and site 3 and lowest between site 2 and site 4, site 3 and site 4. MHIS value
for very common species was highest between site 1 and site 4 and lowest between
site 3 and site 6. MHIS value for common species was highest between site 1 and
site 3 and lowest between site 2 and site 4.

Table 3 - Morisita ~-Horn index o_f similarities for bird communities

Sitel Site 2 Site 3 Site 4 Site 5 Site 6
Sitel | - 47 77 | 48 92 68 3 |42 79124 76
Site 2 | 70 - 9 76 17 2 ;18 718 75
Sited | 74 38 - 10 15 125 7416 73
Sited | 13 11 11 - 54 15157 84
Site 5 | 52 59 44 39 -
Site 6 | 40 46 43 32 35 -

(Above diagonal left very common, diagonal right common, below diagonal right all

specics).

C. Effects of vegetation structure on bird species diversity
The indices of Horizontal Heterogeneity and (IHH) and Vertical Heterogeneity

(IVH) in selected habitats were not shown to be significantly correlated (p>0.05)
with total bird species diversity, abundance and Evenness.

However there was a significant difference in the distribution of bird community
among different vegetation strata as welt as among different habitats (y° =71.893,
P<0.0001).

‘
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(1 -- 42 bird species names are given m ap.pendix 1)
Figure 5 — Distribution of the bird species in different vegetation strata in Oliyagankele
forest reserve

Discussion _
A. Variation in vegetation structure
Results indicated that that PQD (point quarter distance) values did not differ

significantly among six different habitats. It seems that in every habitat equal amount
of open space exist between the observation point and the trees. However, site 4
(with open canopy thin forest) showed greater spaces between the trees when
compared to the other sites, which could be due to the inherent condition of an open

habitat.

Average G B.H values showed significant differences between site 5 and other sites,
since the site 5 (suburb of human dwelling) comprised of higher number of trees
such as, Garcinia quaesita (Goraka), Mangifera zeylanica (Etamba), Swietenia
mahogany (Mahogani) with greater G.B.H values. :

Vertical vegetation distribution did not exhibit a significant difference among
habitats. Generally the vegetation height of Oliyagankele forest reserve was about
15-25 meters. There were also few trees, which rose up to a height of 45 meters.
However it is a lower average vegetation height when compared to the Sinharaja rain
forest which had reported an average vegetation height of 30 -35 meters with some
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;Z‘;?Z ::t:rll :Isntng up t.o 50 meters (Withana, 2002). The [HH values (index of

lower harise net ;rzgenexty) l‘1ave shown that the sites1,23,6 bear comparatively

distributed Ther;terogenmty If the IHH value is the low, the trees are uniformly

digtribated ;{e cfore, .1t can be f:oncluded that habitats 1, 2, 3, 6 have a uniformly
. getatnon. Since the Site 4 had the highest value, it can be recoen;

a habitat bearing a clustered  tree distribution. Our observations also coi:'::nedﬂj:

said statement since it ha Istri
. § a patchy distribution of '
Intermediate value of [HH Indicati i v shoved an

MHIS (Morisita-

Horn Index of Similari I
Vegetation height ilarity) values show the similarity of G.B.H and

Site 1 and site 3 and, site 2 and site 3 sho

) w highest similarit .
and site 3 are the undisturbed natural habi 1Y of G.B.H values. Site 2

tats where this survey was carried out,

species diversity in this forest. . The Pinus

antalti ; type, showed the lowest tota ies diversi
Since 1t ts obviously a disturbed habitat with in a natural forest Pl secis sty
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) . and evening hours where both
e e i iy e i e . Toul s sy o
tho visibilty an? 't ¥ d evenings also did not exhibit a sigmﬁcantl dlﬂjerenc.:e.
durng tho mort "es 1:1: site 5. other sites bave recorded higher species d“’erSl:y
Hmfvever apart from when con;lpared to morning periods. This wc?uld be dueino
during the e.\,.emng: activity of bird during the evening rather than in the momafci
greater.vmlblh.ty an t difference in the species diversity bctwee.n rainy days ”
There 18 19 Slgmﬁcana art from site 3 and the site 4, the other s‘ttes have rcc:ort 1
sy daTYS' HO"::: ec;i’w:}:sity in sunny days when compared to rainy days. I‘tﬁ;’: tlc:e
ltllllih;:r:::r:p::t greatly active during rainy daysbcompif;:’f:n;i ‘::Z;rded ow
species diversity in rm_ny an):l evening was positive, indicating that v?lhen spe‘?fes
divemi'z bse:;:;rnll: ntllll:gmoming; it is also higher in the evening period and vise
diversity 1

VvEeIsa.

(S 1 a ¥ u 3
g g

. i Lank r fowl, Haban
ident of low country), Gallop erdix bicalarata (Sn Ea Spr".!as sordida (Sti
residen re endemic, a breeding resident of wet zone), urfl)’ 'deht et
1mkula’dalln;lut: ﬂycatc;wr Lanka andurunil masimara, a brecding n.es1 b 3
Lanka du ? _ fangi Lanka giramal
zone) Loriculus beryllinus (Sti L. if ggflufizzr(::;u breeding resident and
- ¢ auna
i esident). The Sri Lanka‘s avi ' The percentage
br'eedmtg : ecies of which 23 are endemics (Kotagama’. 2004)-- wc:: recorded
mlgmn' I:"s about 6%. In Oliyagankele forest reserve, 42 bll“; sp'ecleSThe percentage
endemism 1 ' : ith 5 are endemics.
. : 2 migrants wi
: : breeding resident and ) . forest reserve
m‘:;“d‘_“g 4ios about g12% Therefore the avifauna at Ohyagme I(—)Il:wevcr e
endaemism ) N : : Sri a. 2
. demic species 1n
roximately 1/5 of the en : due to the
e apr recorded migrant species was low (5%) which could :;trict oo
€ O tara
Pmlmzn:iaiature: of the forest, since the forest ecosystem of the Ma
isolate ? ive arca.
as widely separated forest patches scattered on an extensive

recorded bird species belonged to order
Res“]tff - s;;)wn til:: OT:S:f :g tSt::ccie:s). 20 very common specit.as, 19 c:mmtr;
Pass.e“fomes ( spe:sented in the forest. However, the represexftatmn of t ¢ r;ed
SPecfes T relirw (7 %). All the rare species were found in ‘the undistur ©
Spc?les wa's rathef 02) Abundance of birds exhibited significant dlffercnoe among
o (}sl;t;t:\,t :Tring.the mornings as well as in the evenings. Suburbs of human
different habt
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dwelling (site 5} have recorded the highest abundance both in the moming and
evening periods. Because this site is confined to the margin of a small village in the
forest, the fruit trees in the home gardens provide an am

species. It may be a reason for the abundance of bird in site 5. Abundance of bird in
rainy days and sunny days exhibited a significant

difference among different
habitats. Abundance was higher in sunny days compared to rainy days. Evenncss of
birds did not show a significant difference among habitats during morming and

cvening and also during rainy days and sunny days. This indicates that the different .
parts of forest provide facilities more or less equally for the avian community. This
fact also reveals that, although the daily climatic changes impose changes on the

number of bird species and the number of individuals seen on a particular day, it will
not affect the general distribution pattern of birds.

ple source of food for bird

According to the MHIS (Morisita- Horn Index of Similarity) values' for all bird
species, similaritv was highest between site 1 and site 3 as well as sitel and site 2.
These three sites were considered as undisturbed natural habitats. Suburb of aquatic
habitat (site 1) was located closer to the Lenabatuwa tank. Site 3 was located within
the forest and little closer to the tank. As a result, kingfisher species such as Halcyon

smyrnensis (White throated kingfisher, Laya sudu pilihuduwa) was observed in both

sites. As the site 2 lies within an undisturbed natural forest habitat, 2 endemic species

Galloperdix bicalarata (8.L Spur fow! Haban kukula), Eumyras sordidg (Dull blue
flycatcher, Lanka andurunil masimara) were seen there, whereas in the site 4, an area
of open canopy thin forest none of the endemics were seen. This fact could be
aftributed to the difference in bird composition observed between site
Site 3 and site 4 aiso exhibited less similarity in bird composition,
explained by the fact that the site 3 is also an undisturbed natural
Similarity of site 1 and sited harbored the highest number of very
species including Acridotheres Tristis melanoturnus (Common m

2 and site4,
which can be
forest habitat.
common bird

yna), Corvus
macrorhychos (Jungle crow,Kalu kaputa), Dicrurus caerulescens (White belied
drongo, Podu kauda), Ocyceros gingalensis ( S.L Grey hombill, Alu kandaththa)

etc. This may be due to the similaritics observed with respect to th

condition, in these two sites. Similarity of bird composition was lowest at the site 3
and site 6. Only

Ocyceros gingalensis (S.L Grey hombill, Alu kandaththa) was
observed in both sites as a very common species. In respect of the common species,
similarity of bird composition was highest at site 1 and site 3.

Both sites represented Rhopocichia atriceps (Dark fronted babbler,Hisa kaly pandury
demalichcha), Pycnonotus melanicterys (Black crested bulbul, Hisa kaly kondaya)
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species. The number of common bird species was lowest between the sitc 2 and site
4. Only Chalocophaps indica (Emerald dove, Neela kobeiya) represented both sites.

C. Vegetation structure and bird communities
The relation of birds to features of their habitats has been 2 major focus of studies in
avian ecology, perhaps because at least some aspects of habitats use are so
conspicuous in birds (MacArthur, 1972) Most studies of avian habitat relations have
not included behavioral observations but have some simply measured or recorded
various features of habitats occupied by species in a community, such as JHH (Index
of Horizontal Heterogeneity), IVH (Index of vertical vegetation distribution). In this
study THH, IVH vegetation parameters were used to study the avian habitat
relationships. However, both THH and IVH did not show a significant correlation
with overall species diversity, abundance and evenness. The important feature is that
there was a significant difference between the distribution of bird community in
different vegetation strata and selected habitats. The highest number of birds was
recorded in the middle stratum and the lowest was recorded in the ground layer of
vegetation. The highest number of birds was recorded in site 5 whereas the lowest
was recorded in Pinus plantation. This may due to the fact that the pinus plantation
does not provide a variety of habitats. In respect of the numbers of birds, one species
was detected in the ground stratum and 19 species was observed in the low level
stratum. Middle stratum represented 28 species while 16 species occupied the high-
level- stratum. Niches differentiation is closely related to habitat distribution of
species in the community (Brush ef al, 1993). It depends on the characteristics of the
habitats. In this study, 10 species have occupied both low level and middie level
strata. Two species were detected in both lower and higher strata.12 species were
observed in both middle and higher strata.3 species namely Pycnonotus melanicterus
(Black crested bulbul, Hisa kalu kondaya), Acridotheres tristis melanosturnus
(Common myna), Dicaeum erythrorhychos ceylonense (Pale billed flowerpecker,
Kuda pilalichcha) represented low, middle and higher strata. The results have shown
that there exists some degree of niche overlapping in Oliyagankele forest reserve.

Since this study was confined to only a period of five months (from April to August)
corresponding to the southwest monsoon (May-September) receiving the highest
rainfall, obviousty the number of bird species detected would have been much less
than those detected during the dry season. Future investigations should be conducted
over a longer period corresponding to different ‘climatic seasons in order to give 2
complete picture of the species diversity, abundance and evenness of the avifauna of
the Oliyagankele forest reserve.
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Appendix 1- Recorded birds specics in different vegetation strata

Number |Common name Ground |Low
Brown headed barbet
Black crested buibul N
Black hooded oriole o
Black naped monarch

Brown shrike

Blue wing leaf bird

Common iora

Crested tree swift

Crested serpent eagle

Crested drongo

Common mynah

Dark fronted babbler

Dull blue flycatcher™

Emeratd dove

Green imperial pigeon

Grey hornbill **

Greater caucal

Greater flameback

Hanging parvot ™

Jungle crow

Long billed sunbird

Matabar trogon

Oriental magpie robin

Qriental dwarf kingfisher

Oriental white eye

Plain prinia

Pale billed fiower pecker

Purple sunbird

Rose ringed parakeet

Red vented bulbul

Spotted dove

Scarlet minivet

Small minivet

Stork billed kingfisher

Sri lanka spur fowl **

Scimitar babbler

S.1. white throated flowerpecker **
Tickell's biue flycatcher

White throated kingfisher

White belied drongo

White rumped munia

" |Yetiowish breasted warbier
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