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ABSTRACT: Study on bird species diversity, distribution and relative abundance
is important for conservation efforts in local and national scale. However, bird
diversity, distribution and relative abundance are little known in Karamjal Forest
Station, Sundarbans. Ecological appraisal of bird species diversity, distribution
and relative abundance of the avifauna of the Karamjal Forest Station were
conducted from June 2015 to April 2016. A total of 156 bird species was recorded
during the study period. Of which, one was globally Critically Endangered, Gyps
bengalensis and two were Near Threatened ie., Gyps himalayensis and Luscinia
pectardens. The distribution of bird among habitat type was significantly different
(f =22.069, p<0.05, df = 2). Walking trail was inhabited the highest species
diversity (H= 3.77) with the highest evenness (J=0.823) while water body was
recorded the lowest species diversity (H'= 2.93) with the lowest evenness (J=0.804),
it could have a relation to the availability of food items in the habitat. This study
showed that despite huge tourist pressures this forest station harbour diverse
avian species and thus this area should be managed in order to enhance the
population of avian species.

KEY WORDS: species diversity, distribution, relative abundance, mangrove, birds
and Karamjal forest station.

INTRODUCTION

The Sundarbans is a unique ecosystem of global importance. The Bangladesh
portion of the Sundarbans alone covers an area of some 6000 km? while the
total area is 10,000 km* and it is considered as the largest expanse of mangrove
forests in the world which is the home to a great diversity of species. Several
studies on the birds of Bangladesh Sundarbans have been conducted in the
past. Rashid et al. (1994) listed 315 species but this included species of
hypothetical occurrence. Thompson and Johnson (1996) produced lists of birds
in Bangladesh and indicated species that are found in the Sundarbans.
Subsequent reports on notable birds (Thompson et al. 1993, Thompson and
Johnson 2003) have updated the knowledge of the status and distribution of
many species and Islam et al. (1999) listed winter birds of Sundarbans,
Bangladesh. M. H. Khan (2005) published a list of 198 birds from Sundarbans
East Wildlife Sanctuary, Bangladesh. And very recent Chowdhury et al. (2014)
reported 17 species of waders including three very notable species- Numenius
arquata, Esacus recurvirostris and the locally very rare Haematopus ostralegus
longipes from the whole coastline of the Sundarbans, Bangladesh.
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Though it is a very important tool for an ecologist to study species diversity,
distribution and abundance to understand the community structure and
critically important for conservation efforts of an area, there is no scientific
study regarding species diversity, distribution and abundance of birds of
Karamjal Forest Station yet. Besides, there were some reasons behind choosing
this area as our study site- a) easily accessible, b) insufficient funding, c)
insufficient logistics, d) time consuming and this place is sort of interesting in
term of distance from human area and huge tourists. Hence, this present study
was carried out for new inventory, to assess the diversity and distribution of bird
species and to document their relative abundance and seasonal variation
throughout the year in Karamjal Forest Station. And also efforts have been made
to investigate specialist birds in human-dominated mangrove patch of this area.

Thus, the result of this finding is valuable for protected area managers, area-
specific management planners, conservationists, ecologists and provides
baseline information for different scientific communities for further studies of
this area as well as the total Sundarbans and to create awareness for their
conservation.

MATERIAL AND METHODS

Study area: The Sundarbans which is the largest single tract of tidal halophytic
mangrove forest in the world covers approximately 10,000 square kilometres in
the Ganges-Brahmaputra delta of Bangladesh and India at 21°30'-22°30' N and
80°05'-89°55'E. It is a natural region roughly comprising 60% of southern
Bangladesh and a small portion in Eastern part of the Indian state of West
Bengal and it is designated as the first RAMSAR site of Bangladesh and is also a
UNESCO World Heritage Site (Iftekhar & Islam 2004).

Karamjal Forest Station is one of the major entry points to the Sundarbans.
Located about 5 km from Mongla Sea Port. This research survey has been
conducted through 5 km?2of Karamjal Forest Station, Sundarbans that is
positioned between the coordination of longitude 89.589351° N and latitude
22.427849° E. Similar to the whole sundarbans area, this area is also
surrounded by waterbody, but this area is mostly mangrove dominated by
Heritierafomes, Excoecariaagallocha, and Sonneratiaapetala. And it is one of the
most human-dominated areas of Sundarbans and every day hundreds of
tourists visit this area.

Methodology: Data collection was carried out from June 2015 to April 2016
including wet and dry seasons of the year. According to the rainfall distribution
of the area from October to March were considered as the dry season, while April
to September were considered as the wet season.

Study design and data collection method: For this study, the area was stratified
into three habitat types based on the land cover feature. Those habitat types
were deep forest (deep inside the forest dominated by large trees), walking trail
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(tourist trails mostly located less dense areas) and water body (includes all water
bodies surrounding the study area). A stratified random sampling design across
the three habitat types was used to assess diversity and abundance of bird
species.

Map of Study area

Fig. 1. Map of the study area

Bird identifications and counting of individuals were conducted by direct
observations with the aid of binoculars (8x42) and bird guide books.
Observations were made by standing in the middle of the point transect and
observing gently up to a distance of 30 m radius. Observation at each point
transects lasted for 15 min (Girma et al 2017). The English or local and
scientific names of the birds have been taken during field observation. The
following three characteristics were applied to identify the bird species. 1)
External morphology (Color, shape, size, beak, leg and tail), 2) song and calls
and 3) Habitat type (Hossain and Baki 2015).

Point survey of birds’ species was carried out in the morning time from 6:00
a.m. to 11:00 a.m. and 3:00 p.m. to 5:30 p.m. in the early evening (Brower et al.
1990; Pomeroy 1992). Replicated point counts and a presence-absence approach
were used for bird censuses. All observed bird species were recorded with a
prepared datasheet. Also, the identified birds were grouped under migrant, rare,
uncommon, fairly common, common and abundant in ascending order (lan and
Peter 2003; Mengesha and Bekele 2008). While surveying birds, double-counting
the same species or individual birds at a point was avoided by using
simultaneous counting, careful observation in roosting and nesting site of birds.
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Data Analysis: All data were summarized per habitat types during the study
period in the table. Shannon diversity index (Magurranl988; Jarvis and
Robertso 1999), evenness, relative abundance and encounter rate (Bibby et al.
1992) were calculated to evaluate the diversity and abundance of bird . One-way
ANOVA has been conducted to assess the variation among the habitat type.

RESULTS AND DISCUSSION
Species Richness and Abundance of Birds: 156 species under 15 order has been
documented from the study area. Among them, Passeriformes order represented
50% of the species which is the highest one and the lowest number from three
orders: Pelecaniformes, Galliformes and Bucerotiformes which represented
0.64% of the total species.
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Fig. 2.Proportion of different orders of birds

According to the occurrence rate during the study period, highest number of
species was considered as rare which represented 66.6% of the total species and
lowest number as common represented as 8.9% of the total species. For
instance, two species from family Accipitridae viz., Gyps bengalensis, Gyps
himalayensis and a species from family Muscicapidae viz., Luscinia pectardens
were recorded from the study area. The sighting of L. pectardens was so far the
second record of this bird from Karamjal after Monirul H. Khan (2004).
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of the identified bird species, 74.4% were found as residents and 25.6%
migratory species of Bangladesh. Among all those resident species, most of them
were common residents.

And of those all migrants, majority of them were winter migrants and a very few
were sumimer migrants.

Among all identified species from the study area, one was globally considered as
Critically Endangered, Gyps bengalensis. Besides, two were considered as Near
Threatened i.e., G himalayensis and L. pectardens . The remaining 153 recorded
species as Least Concern.

Diversity and Distribution of Bird Species: The abundance of bird species among
habitat type was significantly different (= 22.069, p =1.1921E-09, df= 2).
Walking trail was recorded the highest distribution (28.89+43.68) while water
body recorded the lowest distribution (4.27+12.36). Walking trail was inhabited
the highest species richness, water body was harbored the lowest species
richness in the study area (Table 1).

Table 1.Bird species distribution across habitat types (ANOVA: Single Factor)

SUMMARY
Groups Count Sum  Arith.mean Variance Std.Dev
Deep forest 98 680  6.03877551  373.1920892  19.3181803
Walking trail 98 2832 28.89795918 1907.803913  43.6784147
Waterbody 98 418  4.265306122 152.7123922  12.3576856
ANOVA
Sousceal ss ar MS F P-value F crit
Variation
g 35806.61224 2 17903.30612
p 22.06916757 1.1921E-09 3.02678493
o 236069.7143 291  811.2361316
TOUpS
Total 271876.3265 293

Walking trail recorded the highest species diversity of birds (H= 3.77) with the
highest evenness (J=0.822) followed by Deep forest (H'= 2.97). Waterbody was
recorded the lowest species diversity (H= 2.93) and had the lowest evenness
index (J=0.804) in the study area.

Table 2.Bird species diversity index along habitat types

Habitat types No. of species Diversity (H’) Evenness (J)
Deep Forest 40 2971382 0.80549
Water body 38 2.925857 0.80434

Walking trail 98 3.772327 0.82276
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The reason for high bird diversity around the trail area is beyond our study
scope. It might be due to the abundance of different food items beside the
walking trail or due to the accessibility of these three habitats for bird watching.
With this study we tried to compare three types of habitat and showcase which
habitat harbours more bird species. From conservation perspective long term
multidisciplinary study is required to understand the bird community ecology in
Sundarbans.

CONCLUSION
Despite having tourist pressure during the winter season, walking trail of this
forest harbour a significant number of bird species. Besides this, Karamjol
forest area has a remarkable bird diversity compare to the other part of
Sunarbans. We also found that despite of human disturbance, walking trail has
the highest species diversity than the deep forest and water body. This could be
happened due to the availability of different types of food item beside the
walking trails or due to the difference of visibility among those three habitats.
However, the area is possible to qualify the criteria of an important bird diversity
area of Sundarbans. So, this study area should be given to further conservation
measure to keep existing bird species diversity. Moreover, since this study was
the first investigation of this area, there might be some limitations to discover
cryptic and nocturnal bird species. We recommend to conduct long term
ecological study to understand the bird community of Karamjol forest areas.
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