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Abstract: Population abundance and density of the Ganges River Dolphin
Platanista gangetica gangetica (Roxburgh, 1801) was studied in the Buriganga
River from December 2012 to November 2013.The survey was conducted twice a
month. The dolphins were counted directly and applied in transect length of 10.5
km within 15 km stretches of the river. A total of 34 sightings of dolphins were
recorded both in individuals and groups. We encountered the dolphins at the rate
of 0.48 dolphins per km in the Buriganga River. Highest best-high-low estimate of
12-14-10 individuals were recorded in November 2013. The mean density was
0.38 (SD +0.37) dolphins/km? with the highest density of dolphin observed also in
the month of November, which was 1.14 dolphin/km?. Pollution and water traffic
were observed to be the major threats to the dolphins.
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INTRODUCTION

Bangladesh is known to be a riverine country with more than 700 rivers.
Most of these rivers are under four major river systems - the Brahmaputra-
Jamuna, the Ganges-Padma, the Surma-Meghna, and the Chittagong Region
river system (Alam and Chowdhury 2012) all of which are known to be occupied
by the globally threatened species the Ganges River Dolphins Platanista
gangetica gangetica (Anderson 1878, Kasuya and Haque 1972, Haque 1976,
Jones 1982, Mohan 1989, Reeves and Brownell 1989, Shrestha 1989, Reeves et
al. 1993, Smith et al. 1998, Ahmed, 2000, Smith et al. 2001 and Smith et al.
2012).

Platanista gangetica is an endangered species as per IUCN global redlist
(Smith et al. 2012), is on appendix I of the CITES (CITES 2013) and is also listed
in appendix II of CMS (CMS 2012). Modification of river flows (especially from
dams), alterations in sediment and nutrient fluxes, habitat destruction, river
pollution from urbanization and agriculture, boat traffic, illegal intentional
hunting, and over exploitative fisheries are known to threaten the habitats of
this species in South Asia (Payne and Temple 1996, Bannerjee 1999,
Dudgeon 2000a, 2000b, 2005; Manel et al. 2000, Gergel et al. 2002). In
Bangladesh, however, habitat fragmentation by barrages, excessive water
abstraction and river pollution are the major threats for this species (Smith and
Smith 1998, Smith et al. 1998, Sinha 2006, and Alam and Sarker 2012). Hence,
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they are classified as an endangered species in the country (IUCN Bangladesh
2000) and are placed in the First Schedule of Bangladesh Wildlife (Preservation
& Security) Acts, 2012.

Ganges River Dolphins are present in the Buriganga River, which is mostly a
polluted river in Bangladesh with huge industrial, household discharges,
encroachments and vehicle loads and sometimes regarded as ecologically dead
(IWM 2004, Ahmed and Reazuddin 2000, Smith et al. 2008, Alam and Sarker
2012). Over the last decade, this pressure on the ecosystem increased in many
ways from increasing numbers of industries to vehicles carrying both humans
and goods (Islam 2011).

Ganges River Dolphin is the apex predator in the river system where it lives
(Klinowska 1991, Culik 2003). Therefore, their numbers are always low and can
be a good indicator of the health of the aquatic ecosystem where they live
(Gomez-Salazar 2012). They usually travel alone or in small groups, but as
many as 3 to 10 individuals have also been observed feeding in the same river
section (Smith 1993). Smith et al (1998) conducted a short visit to the
Buriganga River to survey the status of the Ganges River Dolphins, where they
observed only one group of two to three individuals. Later, Alam and Sarker
(2012) conducted a month-wise yearlong study during 2003-2004 where they
found a population ranging from none to 9 in different months in full stretch of
this river (Basilla to Hariharpara in Fatulla). Since then, no study has been
reported and the present study was conducted from Babu Bazar Bridge to Amin
Bazar Bridgeto observe the status of dolphin population in the present condition
of river Buriganga.

MATERIAL AND METHODS

Study area: Buriganga River is located in the south-western periphery of
Dhaka City and the river is 17 km long with an average depth of 25 feet (7.6 m)
and maximum depth of 58 feet (18 m). The river is under intense anthropogenic
pressures caused by urban occupation of the surrounding areas and by the use
of the water body, which has generated problems with water pollution and
destruction of the margins (Ahmed and Reazuddin 2000). The study area was
started from Babu Bazar bridge (23°42°N 90°24°E) to ending point Amin Bazar
bridge (23°47°N 90°20°E).

Data collection and calculation: Data were collected during boat-based
surveys conducted by direct observation from December 2012 to November 2013
along the 15 km in the river Buriganga. The survey design principles followed
those used in previous studies conducted by different authors (Shrestha 1989;
Smith et al. 1994, Chaudhary 2007 and Alam and Sarker 2012). A boat based
survey method and distance sampling were used to obtain density and
encounter rate of dolphins. Two surveys used to be conducted per month, except
November 2013. In November 2013, surveys were performed four times per week
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due to more sightings compared to other months. Direct count method was used
(Smith et al. 1994, Sinha and Sharma 2003) to estimate the population. Density
and Encounter Rates were measured using a distance of 10.5 km within the
study area where the dolphins were recorded.

RESULTS AND DISCUSSION

Population status: A total of 24 boat-based survey trips were counted for
making the dolphin estimates within the study area. During the study period
about 164 hours have been spent for surveys in the study area. This study were
recorded a total of 34 sightings during the study period and a best-high-low
estimate 12-14-10 in November 2013 in the river from Babu Bazar to Amin
Bazar Bridge. Alam and Sarkar (2012) reported a total of 29 sightings with the
highest of five sightings and a best-high-low estimate of 9-11-7 individuals in
Buriganga River (Basilla to Hariharpara) in November 2004. This variation may
be due to the difference in sampling design and area. However, in Bangladesh,
55 sightings were recorded from Sundarbans Delta area in March 2002 (Smith
et al. 2000) and 25 sightings were recorded from Jamuna River in just three
days in April, 1996 (Smith et al. 1998). Best-high-low estimate of 25-30-21
individuals were recorded in the Karnali River, Nepal (Smith 1993).

Number: A total of 34 sightings of dolphins were recorded both in individuals
76% and in groups 24%. Only five times in different sites they were observed in
groups, composition of which varied from 2 to 4 individuals. Best-high-low
estimates and ranges in different months during the study period are provided
in Fig. 2. Maximum number of dolphins was observed in the month of November
with best-high-low estimate of 12-14-10, followed by October with 10-12-8
individuals (Fig. 1). Maximum range of number of dolphins was 12 also in the
month of November 2013. Dolphin was not observed in August and September
in the study area. Maximum numbers of sightings were also during the months
of October and November which was 5 on each month with mean group size of
2.4 and 2.8 (total no of dolphin/total sighting no.) respectively. Mean group sizes
in different months are given in Table 2.
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Fig. 1. Monthly best-high-low estimates of Ganges River Dolphins in the Buriganga River
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Density and Encounter rate: The stretch of Kholamora (23°43°'N 90°22°E) to
Amin Bazar bridge (23°47°'N 90°20°E) in Buriganga River (approx. 10.5 km) was
chosen for estimating the density and encounter rate during the study period
instead of the whole stretch of the river under the study area (approx. 15
km).This is because of the absence of any dolphin from Babu Bazar Bridge (23°
42°N 90 ° 24°E) to Kholamora Ghat (23°43" N 90°22" E) throughout the study
period. Therefore, this zone is the place within the study area where dolphins
were found. Monthly density and encounter rates are given in Fig. 2 and Fig 3.
The mean density of the dolphins was 0.38 +0.37 dolphins/km? in the river. The
highest density of dolphins was observed at the month of November (1.14
dolphins/km? and minimum in month of August and September 2013 (0.0
dolphin/km?) (Fig. 2). Alam and Sarkar (2012) found the mean density was 0.25
dolphins/km? in the Buriganga River (Basilla to Hariharpara) in 2003-2004. A
survey in the Koshi River, Nepal (a range of 38 km) during October 2006 and
January 2007 indicated a density of 0.39 dolphins/km? (Chaudhary 2007).

Table 1. Density of dolphins in different Rivers.

Name of water body Year of Density References
data (dolphins/
collection km?)

Babitonga Bay, Southern Brazil 2002-2003 1.6,1.2,1.3 Marta 2011
Banana River in summer, Florida 2002-2004 0.58 Durden 2005
Northern Indian River in summer, 2002-2004 0.49 Durden 2005
Florida
Southern Indian River in summer, 2002-2004 0.29 Durden 2005
Florida
Buriganga River, Bangladesh 2002-2003 0.25 Alam and Sarkar
(Southern part) 2012
Buriganga River, Bangladesh 2012-2013 0.38 Present study

(Northern part)

In Babitonga Bay, Southern Brazil, Banana River in Florida and Northern Indian
River, Florida the density of river dolphins were 1.6, 0.58 and 0.49
individuals/km? (Table 1).
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Fig. 2. Monthly Density rate of Ganges River Dolphins in the Buriganga River
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Fig. 3. Monthly encounter rate of Ganges River Dolphins in the Buriganga River

In the present study the highest encounter rate of dolphins was 0.48
sightings/km in November 2013 (10.5 km) while the minimum encounter rate in
the month of August and September 2013 (0.0 sighting/km)(Fig 3); while it was
0.29 sightings/km in November 2004 (17 km) in the Buriganga River by Alam
and Sarkar (2012). Dolphin encounter rate in the Brahmaputra River was 0.24
sightings/km (Wakid and Braulik 2009). During October 1995 and April 1996 in
sections of the Jamuna (189.6 km) and Kushiyara Rivers (113.0 km), dolphins
were encountered at rate of 0.13 and 0.08 sightings/km, respectively (Smith et
al. 1998). While the present study found 0.48 and 0.19 sighting/km in October
and April respectively (Fig. 3). In the Karnaphuli-Sangu river complex and the
lower Sangu of Bangladesh, the encounter rate was 0.76 and 1.36 dolphins/km
respectively (Smith et al. 2001). The results show that the density and encounter
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rate of the dolphins have increased, but in reality, Alam and Sarkar (2012)
studied in the whole of Buriganga River (17 km) with some parts of river
Dhaleshwari and the present study included only the northern part of the
Buriganga River extended to some parts of River Turag (total 10.5 km). The
differences in length and width of the river might have been the factor
influencing this increase in density. However, further detailed studies are
necessary to identify the factors.

Distribution: Dolphins were observed randomly within 6 locations in the
study area during the study period (Fig. 4). Locations where dolphins were
observed are: Bl = Babubazar to kholamora (4.5 km), B2 = Kholamora to
Madhachor (1.5 km), B3 = Madhachor to Basilla bridge (2 km); C1 = Basilla
bridge to Sholmasi (2 km), C2 = Sholmasi to Barobordasi (2.5 km) and C3 =
Barobordasi to Amin bazar bridge (2.5 km) in the Buriganga River.

B1 site length was 4.5 km. No dolphin was observed in Bl site during the
study period. Maximum numbers of dolphins were observed in site B3 and C1
which were 4 and 5 with densities of 2 and 2.5 dolphins/km? respectively in
November 2013 (Table 2). C3 site maximum numbers of 3 dolphins were
observed at December 2012. B2 site maximum numbers of 4 dolphins were
observed at October, C2 site maximum numbers of 3 dolphins were observed at
November 2013 in the Buriganga River (Table 2).

The Ganges River Dolphins were once abundant and used to be seen almost
everywhere throughout the study area as known from local people. During the
study, the dolphins were to be restricted to a few locations with multiple
sightings in different visits (Fig. 4 and Table 2). Preliminary survey confirmed
about the presence and absence areas of dolphins in that section of the river.
This was also supported by Alam and Sarker (2012). The absence of dolphin in
the area due to, may be, the human population along the river bank seemed to
exert immense pressure from Babu bazzar bridge to Kholamora ghat (appox. 4.5
km.), water pollution caused by dumping of industrial, medical as well as
household wastes, transportations (foods, plastic and oil thrown into the water).

Table 2. Monthly sighting and mean group size of Ganges river dolphin estimate in
the River Buriganga

Month Site Code Sighting Number of  Total number Mean group size
No. dolphin of dolphin
Dec B3 4 2 7 1.75
C1 2
Cc2 1
C3 2

Jan B2 4 1 6 1.5
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Furthermore, local fishermen informed about the less availability of fishes
(number and diversity) and crustaceans also, which are the main food items for
the Ganges River dolphins. In addition, threat to dolphins in the Buriganga river
specially site B1 (Babu Bazar to Kholamora ghat). Hazaribagh channel is located
very close in B1 site to the bank of Buriganga River. The Hazaribagh tannery is
the most harmful among these, which disposes about 12,000 m?3 of untreated
wastes daily in the Buriganga (Biswas and Hamada 2012). Abundance
estimation for dolphins in the Buriganga River are moderate, and absence of
dolphins in some locations where previously existed indicate a cause for
concern. Given these species’ vulnerable conservation status globally, there is an
urgent need of better understanding how these abundance estimates help
conserve them.
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This issue needs to focus on a very small geographic area, relate to threats in
the region, and to establish whether these small populations are genetically
isolated or still in breeding contact with other neighbouring populations in the
Buriganga River. Smith 1993 mentioned that river dolphins prefer particular
channel reaches with counter-currents and deep pools. Wide single straight
channel has connected in B2 site, Narrow single curve channel; wide single
curve channel and floodplain have connected in B3, C1 and C3 site which can
be linked to the dolphin for survived in the Buriganga River. The constant noise
of vessel traffic might inhibit the ability of river dolphins to avoid collision with
potential consequences (Smith 1998). We have seen them to avoid water vehicles
in Basilla area of Buriganga River. Alam (2005) found that, on an average, a
total of 188 vehicles crossed different points and another 1,270 vehicles
remained standing that also ran through the river per hour.

During our study, we found that there are growing concerns for clean the
Buriganga River among the public. Conservation of Ganges River Dolphins
means ultimate conservation of this river and its biodiversity and this species
can be used as a flagship species in this regard. Therefore, public awareness
should be created on the role of dolphins in nature, pollution and its effects,
environment legislations and importance of the clean Buriganga on socio-
economy.
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