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Abstract: The Ganga River Dolphin Platanista gangetica Roxburgh, 1801 is a globally endangered cetacean found in the River system
of Ganga, Brahmaputra and Meghna in Bangladesh and India. A survey and research were conducted from 2012-2014 to explore the
behaviour, abundance, habitat use and potential threats of the Dolphin in the lower, middle and upper stretches of the river Ganga and its
tributaries in southern West Bengal. The study recorded different types of surfacing patterns with respect to their age class as well as on
diurnal activity pattern of the individual. The adults and sub-adults were found to have different types of surfacing during different hours
of the day. The morning and afternoon were observed to be feeding hours of the Dolphin. Multiple potential threats were encountered
during the present study such as destructive fishing gears, dumping of solid and municipal waste, industrial effluents, agricultural run-off,
construction of water structures, water extraction and reduction of river depth attributed to siltation. These factors contributed to the
present study of the river dolphins in the Ganga, which are localised at certain pockets in good number.
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INTRODUCTION

River dolphins occurring in Asia and southern
America are amongst the world’s most threatened
mammal species (Kreb & Budiono 2005). The Ganga
River Dolphin Platanista gangetica Roxburgh, 1801 is a
river dolphin out of about 36 species of dolphins found
in the world. The Ganga River Dolphin (Dolphin) was
historically distributed throughout the Ganga, Meghna,
Brahmputra and Karnaphuli River systems of India, Nepal
and Bangladesh (Anderson 1879; Kasuya & Haque 1972;
Jones 1982; Reeves et al. 1989; Shrestha 1993; Mohan
et al. 1997; Wakid 2005). It is presently categorised
as ‘Endangered’ (Smith & Braulik 2012). Its global
population is declining. The current global population
of the species is between 1,200 and 1,800 individuals
(Smith & Braulik 2012). The study on the dolphin in
southern West Bengal was the first such attempt to find
out the present status of the species and its occurrence
in the river system of the Ganga and its tributaries. The
study further looked into the potential threats to the
habitat of the Dolphin and its population.

STUDY AREA

The Dolphins were observed in the Ganga River and
its tributaries of southern West Bengal lying between
24°48'-22°10’N & 87°55'-88°11'E from Murshidabad to
South 24 parganas. The lower and middle half of this
riverine stretch up to 280km (at Nabadwip, S, in Table
1) from the mouth of the Bay of Bengal is influenced
by tidal variations (Chugh 1961; Chatterjee et al. 2013).
A barrage was commissioned at Farakka in 1975 to
divert water into river Bhagirathi and to reduce the
silting problem at Kolkata and Haldia port (Rudra 2008).
Located 254km upstream from Nabadwip, this barrage
diverts water from the Ganga to the Bhagirathi River
through a 40km long feeder canal. It runs parallel to the
flow direction of the Ganges for 38.3km. Two of its well
known tributaries are the Damodar and the Rupnarayan
which join downstream Kolkata. The sampling stations
in Dolphin habitat on the river Ganga and its tributaries
in southern West Bengal are described in Table 1 and Fig.
1. The study area all along the river course of the Ganga
has been broadly catagorised as:

1. Lower stretch: From the mouth of the Bay of
Bengal to 160km upstream (including Diamond Harbour,
Bakshihat, Gadiara and Garchumukh). The adjacent
point of Kolaghat on river Rupnarayan is also included
due to regular occurrence of Dolphin in recent times.

2. Middle stretch: A length of 92km on the river
Ganga from the upper limit of the lower stretch up to
Katwa (including Khamargachi, Sabujdwip, Pyaradanga
and Nabadwip).

3.  Upper stretch: A stretch of 45km adjoining
Farakka Barrage (including CISF Ghat, Farakka feeder
canal and Gandhighat near Farakka Barrage).

MATERIALS AND METHODS

A total river survey effort of 297km was invested
out of 534km (24°48-22°10'N & 87°55'-88°11’E from
Farakka Barrage to Diamond Harbour) of the River Ganga
flowing in southern West Bengal from 2012-2014. The
study area was selected on the basis of information
collected from the literature, community interaction
and by observing riverine character (emphasizing the
confluence, meanderings, deep channels and area of
high fishing activity and good assemblage of water birds)
of the respective stations. Point observations were
made during the day-light hours (0700 to 1600 hr) at 12
stations and their adjacent river stretches from the boat
and along river banks during the study period. Global
positioning system (GPS) was used during navigation for
recording the locations of sightings around every station
and adjacent water channels. The location of the boat
was in proximity with individual dolphins and groups
(5—40 m) while observations were made without using
any optical device. Dolphins were identified as calves,
sub-adults and adults based on their colour, size and
diving pattern. At each point, observations on dolphins
and potential anthropogenic threats were recorded.
Hydrological parameters (temperature, pH, salinity,
conductivity and dissolved oxygen) were measured
from all the stations especially in the areas of regular
occurrence of dolphins. The field team consisting of 2—4
observers was involved in the regular collection of field
data on a pre-designed data sheet. The dolphins were
considered to be of the same group if visibility of them
was within a radius of 100m. The present study did not
involve census survey to count dolphins because this
was the first such attempt to record baseline data on the
Dolphin in southern West Bengal in selected stretches
where their occurrence has been monitored for two
consecutive years.

Secondary data on anthropogenic threats and
occurrence of dolphins were collected by conducting
informal interactions especially with boatmen and
fishermen who regularly spend considerable time (7-8
hours/day) on the river.
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Figure 1. The sampling stations in dolphin habitat on the river Ganga and its tributaries

RESULTS & DISCUSSION

A comprehensive Dolphin survey conducted from
2012-2014 confirmed the continued occurrence of
Platanista gangetica in seven districts (East Midnapur,
Hooghly, Howrah, Murshidabad, Nadia, North 24
Parganas, South 24 Parganas) of southern West Bengal
where the Ganga and the other tributaries flow. They
were usually seen in groups of 4-6 near the confluence
of rivers and channels. Dolphins were sighted at the
confluence of major tributaries, Rupnarayan, Behula,
Damodar, Mundeshwari, Jalangi and Churni (Table
1; Images 1 & 2). This study confirmed that river
confluences which are generally considered as high fish
assemblage areas due to favourable hydro-biological
conditions and proper depth (Smith et al. 1998;
Bashir 2010; Choudhury 2013) were also identified as
favourable dolphin microhabitats (Sinha 1997; Biswas et
al. 2000; Wakid 2006). All the congregation points of
Dolphin, however, have their specific characteristics with
respect to channel width (88.39-4300 m), depth (5-37
m), nature of land use (crop lands, brick kiln and human
settlement), fishing activity and frequency of river traffic
(10-12 boats/hour). Among the observed dolphins most

were solitary or in small groups but as many as two to 12
individuals were spotted in the main channel of the river
Hooghly like Khamargachi Char and at Sabujdwip in the
confluence of rivers Hooghly and Behula.

Habitat use

In the present study a congregation of more number
of dolphins was noticed at locations with deep pools like
Khamargachi Char (9+2) and Sabujdwip (13+2) with a
depth between 20-25 m. Dolphins are known to prefer
deeper pools, meandering channels and confluences
that offer hydraulic refuge (Reeves & Leatherwood 1994;
Smith et al. 2009, 2010; Kelkar et al. 2010). A similar
observation was earlier supported by Smith et al. (1998)
that in deeper pools with counter-currents, dolphins
often aggregate for feeding in side-channels near deep
pools, to maximize foraging efficiency. In the present
study narrow channels like Bakshi Canal (Bakshihat)
with lower water depth (4.8-5.1 m in dry season)
houses a good number of dolphins during the monsoon.
These narrow channels become water deficient in the
lean period when dolphins are unable to access these
waterways. In a study by Choudhary et al. (2012) the
minimum mid-channel depth requirements were
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Table 1. The sampling stations in dolphin habitat on the river Ganga and its tributaries in southern West Bengal

River stretch . —_— Geographic . . Number of .
(Length) Stations District location Width River dolphins sighted Potential threats
Diamond South 24 22°10'N & Movement of cargo
Harbour (5.) Parganas 83911'E 4.3km Hooghly 3+1 ships, fishing trawlers,
B & local ferry and brick kilns
Dumping of solid waste
22°13'N & Confluence of incluZini plastics, oil spill
Gadiara (S.) Howrah om o 1.41km Rupnarayan and | 4+1 ; o
2 88°02'E Hooghl from ship, exploitative
ghly fishing
Heavy river traffic, fishing
activity, brick kilns and
22020'N & Confluence of impediment at 58 lock
Garchumukh (S,) | Howrah 88905 1.42km Damodar and 3+1 gate near Garchumukh
Hooghly restricting movement of
dolphins into Damodar
canal
Lower stretch
(160km) Confluence of .
Mechanised boat,
. ) 0197 )
Bakshihat (Bakshi Howrah 22013,N & 444.33m Rupnarayan, 5+1 unsustainable fishing
canal)(S,) 88°01'E Damodar and . S
4 . practices and brick kilns
Mundeshwari
High anthropogenic
activity, effluent from
22995'N & Kolaghat thermal power
Kolaghat (S,) East Midnapur oc o 604.22m Rupnarayan 4+1 plant, water structure
s 87°53’E . . .
like rail and road bridge,
electric tower, brick kiln
and high fishing activity
Khamargachi 23°03'N & . L
+
Char (5,) Hooghly 88927°E 220.27m Hooghly 9+2 Fishing activity
- 23°08'N & Hooghly and Water extraction and
+
Sabujdwip (5,) Hooghly 88°26’E 330.45m Behula 13£2 fishing activity
Pyaradangs 207N 8 Confluence Contammated v water
Middle stretch (close to Nadia , 245.49m of Churni and 3+1 . . R
(92 km) Ranaghat) (S.) 88°30'E Hooghl in Churni, agricultural
g 8 ghly run-off
23924’'N & Confluence Municipal discharge and
. . ) "
Nabadwip (S,) Nadia 88922 332.77m of Jalangi and 3+1 heavy river traffic
Hooghly
. 24°30°N & Fishing activity and high
+
CISF Ghat (S,) Murshidabad 38903’ 171.17m Feeder canal 2+1 river traffic
High fishing activity,
barrage posing
ope’
Farakka Feeder Murshidabad 24048,N & 188.54m Feeder canal 6+1 obstruction in movement
canal (S,) 87°52'E
Upper stretch 1 route and hot water
(45km) discharge from NTPC.
Gandhighat (S ) 248N & Moderate fishing activity
(Near Farakka Murshidabad 87955 183.16m Bhagirathi 4+1 and obstruction in
Barrage) movement route.

estimated at 5.2m for dolphin adults and between 2.2m
and 2.4m for mother-calf pairs.

Surfacing behaviour and abundance

Different surfacing patterns were observed with
respect to their age class as well as on diurnal activity
pattern. The adults and sub-adults were found to have
different types of surfacing during different hours of the
day. Exposure of the head and dorsal fin was dominant
among adults throughout the day, while exposure of the

rostrum, head and dorsal fin among the sub-adults was
common in the morning and afternoon. The morning
and afternoon were observed to be feeding hours of
the Dolphin (Sinha et al. 2010b). During this phase they
are actively engaged in search of prey. Dive-time in the
dolphins ranged from 10 to 411 sec in the present study.
Dive-times of the adult and sub-adult were almost
similar and it spans longer than juvenile individuals.
Spotting of juvenile dolphins was higher during morning
and afternoon whereas the dive-time observed was
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Image 1. Ganges River Dolphin at Bakshihat (Bakshi Canal - S,)

Image 2. Ganges River Dolphin at Kolaghat - S,

Table 2. Optimum range of hydrological parameters in the dolphin habitat of river Ganga and its tributaries

Staions River Tempersure || saliy | Conductivy | CECR
(mg/1)
Diamond Harbour (S,) Hooghly 30.5 8.0 0 0186 7.8
Gadiara (S,) Confluence of Rupnarayan and Hooghly 29 8.2 0 0232 7.5
Garchumukh (S,) Confluence of Damodar and Hooghly 30 8.0 0 0371 7.7
Bakshihat (s,) SJJ‘:::;C\;;T Rupnarayan, Damodar and 325 8.0 0 0257 7.6
Kolaghat (S,) Rupnarayan 30 7.7 0 0159 7.8
Khamargachi Char (S,) Hooghly 30 8.4 0 0198 7.8
Sabujdwip (S,) Hooghly and Behula 31°C 7.9 0 0177 7.3
Pyaradanga (S,) Confluence of Churni and Hooghly 32°C 7.1 0 0186 7.5
Nabadwip (S,) Confluence of Jalangi and Hooghly 29.5°C 8.2 0 0224 8.0
CISF Ghat (S, ) Feeder canal 30.1 7.7 0 0164 7.8
(F::jkka Feedercanal |t der canal 30 7.8 0 0172 7.8
Gandhighat (S,,) Bhagirathi 30 7.8 0 0205 7.9

highest during the morning hours. Wakid & Braulik
(2009) reported an average dive-time of 107sec in the
Dolphin. The highest congregation of dolphins was
recorded in Sabujdwip during the monsoon period
followed by Khamargachi Char, Bakshihat, Feeder canal,
Nabadwip, Gandhighat (Near Farakka Barrage), CISF
Ghat, Kolaghat, Gadiara, Pyaradanga, Garchumukh and
Diamond Harbour (Table 1). Stations like Sabujdwip
and Khamargachi Char are important points of the river
Ganga in terms of Dolphin congregation, particularly
the abundance of calves (3+1) and sub-adults (5+1)
observed were highest at Sabujdwip and Khamargachi

Char indicating calving areas. The adults appeared
partially out of water during every leap whereas the
calves frequently jumped out of the river making a
complete U-turn in the air.

Hydrological parameters

Water parameters were recorded from all the
stations where sighting of Dolphin was frequent
throughout the The average surface
water temperature recorded from the sites of point
observations was 30.38+0.99 °C, pH 7.90+0.33, salinity
0 ppt, conductivity 210.92+58.28 us/cm and dissolved

seasons.
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oxygen was 7.70+0.19 mg/|l (Table 2). Dolphins are
not generally known to occur in salinities greater than
10ppt, although they have been recorded in waters as
saline as 23ppt (Smith & Braulik 2012). Hydrological
parameters in stations like Sabujdwip, Khamargachi Char
and Bakshihat were favourable compared to Nabadwip,
Farakka, Kolaghat, Diamond Harbour, and Pyaradanga
in terms of habitat preference of dolphins with respect
to suitable depth (7—25 m) and non-occurrence of river
traffic. Thus the above hydrological parameters of river
Ganga and its tributaries were found to be optimum for
the existence of dolphins.

Anthropogenic disturbances and potential threats

It was noticed during this study that potential threats
in the Dolphin habitat have an adverse impact either
directly on their prey species or confine the habitat into
isolated pockets. It was confirmed by the observations
and appraisal among the community members that
the waterways, which were full of resources, are now
showing signs of decline. Around 94-95 % of the Hilsa,
an iconic fish (Tenualosa ilisha) in this subregion are
captured by drift gill nets in the lower stretch of the study
area at Hooghly estuarine system (De 2014). These nets
have a direct or indirect impact on the availability of
fish in the river. Unsustainable use of fishing gear in the
Ganga and its tributaries contributes to the loss of many
fish varieties, especially their breeding grounds and
fish seeds (Choudhury & Mitra 2014). Entanglement of
dolphins in fishing nets causes direct damage to the local
population. This was observed in Diamond Harbour,
Garchumukh and near Farakka Barrage. Accidental
killing is another concern for Dolphins throughout
most of their range. The primary cause is believed to
be entanglement in fishing gear such as nylon gill nets
because their preferred habitat is often in the same
location as primary fishing grounds. The practice of oil
extraction from the specimen of such incidental killing is
not rare in Nadia District. Such traditional habits have
been recorded since ages by many observers (Anderson
1879; Sinha 2002). On a few occasions accidental killing
due to collisions with river crafts has also been recorded
in Kolkata. The present study had similar observations
in all three stretches of the study area. Around 76%
of the respondents in community appraisal comprised
fishermen and boatmen depending on the river for their
livelihood. Even 50-60 % of the fishing boats in lower
and middle stretches are engaged in illegal sand mining
on account of decline in fish catch.

The presence of dams and barrages in Ganga River
is another potential threat to the Dolphin habitat which

prevents their migration and leads to the segregation
of populations. Farakka Barrage on the Ganga is one
major impediment in the movement of dolphins since
its commissioning in 1975. Presently, there are five
connecting bridges over river Rupnarayan at Kolaghat
and a series of sluice gates over river Damodar near
Garchumukh obstructing the movement of the dolphins.
The mortality of dolphins has been recorded in the recent
past (November 2014) near the Farakka Barrage gate.
Migration of economically important species like the
Hilsa and Macrobrachium prawns is severely affected by
these impediments. The effects of dams and barrages
on the Dolphins and their prey in the entire distribution
range in India was studied by Smith et al. (2000).

Water quality is directly affected by the discharge of
industrial effluents, hot water discharge from thermal
power plants (like Kolaghat and Farakka), municipal
waste, agricultural run-off, frequent river traffic and
spillage of oil. Abundance of fish near Farakka and
Kolaghat is affected by the discharge of hot water
from thermal power plants and consequent impact on
dolphin’s prey.

Extraction of water for agriculture and industry
leaves a major impact on the rivulets and tributaries
especially in the lean seasons of summer and winter.
This deprives the Dolphin and many other associated
freshwater species of their home and confinement of
resources in separate pockets. Brick kilns directly utilize
soil from river banks in many locations (with 7—-10 kilns/
km on both banks of river) of the study area destabilizing
the river front and making it vulnerable to erosion.

A predominantly fish eating community like that
in West Bengal depends on large scale fishing activity
in all the freshwater sources by direct wild harvesting.
This is the major deterrent to replenish the fish variety.
Fishing gear used by the local fisherman do not adhere
to the regulatory guidelines of the government and
unsustainable practices leads to loss of fish or prey
species in the habitat (Braulik 2006). The above factors
confine this species to isolated pockets and restrict their
range in southern West Bengal.

CONCLUSIONS

This study demonstrates that this is one of the first
few reports of the Ganga River Dolphin abundance in
the river Ganga and other tributaries in southern West
Bengal. It contributes to the baseline information
about their status and distribution from a relatively less
explored stretch of river. The habitat use by dolphins
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and the impact of many possible potential threats on
their distribution need to be further studied.

In general the aim is to increase awareness of the
Dolphin and river ecosystem conservation among the
general riverside communities and enhance the dolphin
prey-base by awareness raising and monitoring of
illegal fishing in association with local communities and
management authorities.
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