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Abstract 

Intensive survey of the Ganges River Dolphin (Platanista gangetica gangetica) was conducted in the Padma, Jamuna 

and Hurashagar-Baral rivers of Pabna district, Bangladesh measuring 79 km during February-August’ 2011. Two methods 

were used i) by cruising in the rivers and ii) counting dolphins from land at randomly selected sections of the rivers. 

Seventy-two survey trips (upstream and downstream) were made by mechanized boats to estimate abundance and habitat 

use. A total of 331 dolphins were encountered during the upstream survey. Dolphin counts between dry and wet (monsoon) 

season varied significantly in the Jamuna River (p<0.05) whereas it did not vary significantly between the two seasons for 

the Padma River (p>0.05 at 95% CI). Overall dolphin sightings varied significantly between the Padma and Jamuna Rivers 

(p = 0.016 at 95% CI). Average linear encounter rate in the Padma River was 0.53 dolphin/km and in the Jamuna River 1.45 

dolphins/kilometer.  Age-class composition depending on size was 65% adults and 35% juveniles. A total of 174 dolphins 

were counted at eight sites from land during 72 hrs count by trained community enumerators. The average sighting rate from 

land was 2.68 dolphins/hr. Three dolphin hotspots were identified and recommended for management in a participatory way. 
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Introduction 

The Ganges River Dolphin (Platanista gangetica 

gangetica) or ‘shishu/shushuk/shush’ (in Bangla) is found 

in most of the areas of the Ganges-Brahmaputra-Meghna 

river system including Nepal, India and Bangladesh (Fig. 

1).  This species is categorized as ‘Endangered’ by the 

International Union for Conservation of Nature (IUCN) 

Red List (2010) with the wild populations decreasing 

drastically within the range countries. These dolphins share 

the same ranks as the tigers and great apes that are listed as 

a species endangered by trade on Appendix I of 

Convention on International Trade of Endangered Species 

of Flora and Fauna (CITES).  The species is listed as a, 

flagship species by World Wide Fund for Nature (WWF). 

Water abstraction upstream decrease river depth and 

the appearance of sand bars during winter season cause 

danger to the dolphins as the river is divided into small 

segments, causing a segregation of populations in deeper 

pools, narrowing of the gene pool, increase in the intensity 

of fishing, river traffic, pollution due to release of untreated 

effluents from industries, incidental and/or intentional 

capturing for oil extraction for use as fish attractant, 

liniment and aphrodisiac etc. have become the major 

threats for its survival. 
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Fig. 1.  Map showing the distribution of South Asian River 

Dolphin Platanista gangetica gangetica in Bangladesh, 

India and Nepal, and P. g. minor in Pakistan 

 

Fig. 2. Map of the project area-Bera, Santhia and 

Sujanagar upazillas (olive shaded areas) in Pabna District, 

Bangladesh 

The Dolphin Survey Component of Wetland 

Biodiversity Rehabilitation Project (WBRP) was 

contracted to Centre for Advanced Research in Natural 

Resources & Management (CARINAM).  The survey was 

conducted in the rivers flowing by the sides or within Bera, 

Santhia and Sujanagar Upazilas of Pabna district (Fig.2).  

The rivers include the Padma, Jamuna, Hurasagar and 

Baral of the project area (Fig. 3).  The project started in 

December 2010; however the report represents observation 

and results of the intensive survey carried out during the 

period from February to August 2011. The objectives of 

the study were to: generate data and information on 

occurrence/abundance and habitat use of the Ganges River 

River Dolphin, identify important areas hotspots of dolphin 

in the project area, assess the kinds and magnitude of 

threats to the dolphins, develop community participated 

awareness for conservation; and involve the CBO’s for 

making them understand the importance of dolphins. 

Study area 

The project area lies within the floodplain of the 

Padma-Jamuna Rivers, and before the construction of the 

embankment most of the area was flooded annually.  

Under pre-PIRDP (Pabna Irrigation and Rural 

Development Project) conditions, the Ichamoti River used 

to flow through the area.  At present, Ichamoti River is 

closed and forms an irrigation and drainage channel.  The 

Hurashagar River flows through the northern part and the 

Jamuna River through the eastern side of the project area.  

Both the rivers cause erosion of flood protection structures. 

The Padma River (= Ganges) is one of the largest 

rivers in Bangladesh. Being originated in the Himalaya, the 

Padma passes through India and enters through Chapai 

Nawabganj and Kushtia districts of Bangladesh and flows 

downwards via the western side of the WBRP area (Pabna 

District) meeting Jamuna River in the southeast corner of 

the project area. Its length in the project area is 36.90 

kilometers (km). Jamuna River also originates from 

Himalaya and enters in Bangladesh through Kurigram 

district taking the name of Brahmaputra; between 

Gaibandha and Jamalpur districts it takes the name of 

Jamuna and meets with the Padma south of the Peninsular 

Pabna.  Length of the Jamuna River in the project area is 

24.25 km.  The Hurashagar and the Baral Rivers are the 

tributaries to the Jamuna and length is 17.6 km.  Water 

depth of the rivers decreases during winter and dry season 
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Fig. 3.  Satellite image of the study area (within red line) showing the confluence of the two mighty rivers: the Padma and 

the Jamuna Rivers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (November to April) except in some places. 

About 37% (area-wise) of Bangladesh depends 

solely on the Ganges (= Padma) for freshwater supply, 

which is not only supporting millions of lives but is also 

substantially important in maintaining the ecological 

balance and also support the aquatic biodiversity including 

the largest mangrove forest, the Sundarbans. In 1975, India 

commissioned a barrage on the Ganges at Farakkha, 18 km 

above the India-Bangladesh border, in order to divert a 

portion of dry season flow to increase the navigability of 

Kolkata port. Right after it went into operation in 1975, the 

freshwater supply of the Ganges decreased considerably; 

with a number of consequent effects in the south-west part 

of Bangladesh (Dewan, 2010). Consequently, many 

tributaries and distributaries of the Ganges are being filled 

up as a result of increasing sedimentation, for example the 

Gorai River, which plays a crucial role in flushing salinity 

further downstream, virtually dries up during dry season.  

Rainfall analysis of 10 stations in the Ganges dependent 

area of Bangladesh shows very subtle changes in the 

rainfall regime.  Hence, water diversion by India may be 

the only factor for the recent morphological changes in the 

Ganges basin in Bangladesh (Dewan, 2010). The 

cumulative effect of water withdrawal and possible climate 

change may have colossal impacts on the composition of 

aquatic biodiversity particularly the larger animals like 

dolphins at the top of the food chain (Rashid, 2011). On the 

contrary the Jamuna River has a braided river channel 

pattern, with the river flowing in multiple channels that 

divide around chars and sandbars. The river is highly 

dynamic, being characterized by rapid changes in channel 

locations. The knowledge of its dynamics is still limited. 

Every year continuous erosion and deposition are taking 

place in the Jamuna River.   

 

Jamuna 

Padma 

Padma 

Hurasagor 

Baral 
River 
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Fig. 4.  Transect line with starting and ending point and dolphin hotspots (red circles) in the map of the project area (Source: 

CARINAM 2011) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

It is a natural phenomenon of closing old channels and 

opening new channels due to continuous deposition and 

erosion respectively (ADB 2013). The average mean 

temperature of the Ganges basin (including Padma River) 

within Bangladesh is 25.4oC and that of the Jamuna River 

(within the Brahmaputra basin) is 24oC. The 100 year 

average mean precipitation for the Ganges basin in 

Bangladesh is 1,568 mm and that of the Brahmaputra basin 

in Bangladesh is 2,400 mm (Mirza 1997). The Pabna 

district being at the confluence of these two mighty rivers 

shares a mixture of the environmental characteristics of 

both. 

Materials and Methods 

Initially, the study team conducted some rapid 

reconnaissance in the study site to familiarize with the 

area/rivers to be  studied  for  dolphin  survey  using  Local  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Government Engineering Department (LGED) base maps 

and direct field visits. The field survey started from 

February and ended in August 2011 covering both summer 

and monsoon seasons. Two methods for field surveys were 

used: i) transect counting of dolphins through boat-cruising 

(Smith et al., 2006), and ii) counting of dolphins from land 

at randomly selected sections (blocks) of the rivers 

(adapted after Leatherwood, 1996). Total length of the 

rivers included in the study of dolphins was approximately 

79 km.  However, for ease of accessibility and accurate 

observation, the rivers were divided into five transects: two 

in the Padma, one in Jamuna, one in Jamuna and 

Hurashagar and the fifth was in Hurashagar and Baral 

rivers (Fig. 4). The length of transects varied from 12.5 km 

to 21.5 km and the longest transect was in the Padma river 

as described in Table 1. 
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Table 1. Description of the dolphin survey transects in the project area 

Transect 

No 

Name of 

river 

Location Transect length 

(km) 

1 Padma From Nazirganj Ferry Ghat (N23°49.470 E89°31.855) in Sujanagar 

Upazilla of Pabna district to Sangram (N23°53.182 E89°23.350) in 

Pangsha Upazilla of Rajbari district on the other bank of the Padma 

15.40 

2 Padma From Najirganj Ferry Ghat to Dhalar Char (N23°47.896 E89°43.916) 

(Junction of the Padma and Jamuna rivers) of Bera Upazilla under 

Pabna district 

21.50 

3 Jamuna From Nagarbari Ghat (N23°57.007 E89°39.202) to Char Shibala 

(N23°48.921 E89°45.027) nearer to the junction of the Padma and the 

Jamuna river (Pabna district) 

16.25 

4 Jamuna-

Hurasagar 

Nagarbari Ghat to Bera sluice gate (N24°05.532 E89°37.129) of 

Pabna district 

12.50 

5 Hurasagar-

Baral 

Bera sluice gate to Nagdemra Ghat (N24°08.169 E89°31.390) of 

Santhia Upazilla under Pabna district 

13.10 

Total length of transect 
78.75 

(approx.79 km) 

 

A GARMIN 60CSx GPS was used to mark start and end 

points of each transect as well as the dolphin sightings each 

time each transect was navigated to count dolphins.  The 

GPS data were downloaded to the computer using the 

GARMIN software to plot the route of the survey and 

dolphin sighting records. Daily records were maintained 

accordingly in X-cel format for further analyses done using 

statistical software MINITAB Ver. 17. The maximum 

numbers of dolphin sightings corresponded with the ‘kums’ 

mentioned by the fishermen and our observation and were 

plotted in the map.  Only the minimum numbers of 

dolphins sighted/counted during upstream transect were 

used to estimate dolphin abundance. The counts for the 

month of May were not used so as to segregate the dry and 

wet season counts. To investigate any relationship between 

dolphin occurrence and abundance with environmental 

factors, data on water depth using depth sounder, surface 

water temperature, pH and TDS were collected during 

transect counts.  Separate data collection sheets were used 

for dolphin count and environmental data collection. 

 

Dolphin observation from engine boat 

A medium to large-sized engine boat was used for 

counting of dolphins in the rivers.  Usually three observers 

used to participate in dolphin count: one stationed on left-

side of the boat, one in front and the third one on right side 

of the boat.  Sometimes, four observers participated in the 

dolphin count.  Speed of the boat was maintained between 

8 and 10 km/hr. Observation in each transects had two 

counts: upstream and a downstream count. A total of six 

counts for each of the five transect were conducted in the 

rivers of the study area during the intensive survey period 

(February - August’2011). The count method was modified 

following Smith et al. (2006) where regular surveys once a 

month was recommended. Information on human activities 

like fishing, ferry ghats, growth centres/bazaars, passenger 

boats, and other river traffic were also collected.  

Information on threats of dolphin was collected in 

prescribed dolphin survey data sheet through direct 

observation, discussion and interviews with the local 

people. 
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Dolphin observation from land 

To get a better idea of the dolphin abundance a 

method modified after Leatherwood (1996) was used 

where dolphins were observed from randomly selected 

sections of the river from land. Eight members from the 

local community were selected who were enthusiastic and 

interested to volunteer time for dolphin count. The selected 

members were oriented about the dolphin count 

methodology through demonstrations and filling the data 

sheets.  Based on the survey data and through discussion 

eight sections of the rivers were selected for dolphin count 

from land.  The randomly selected count sites were 

Machkhali kum, Guchhogram kum and Mohonganj kum in 

the Jamuna River; Selonda kum and Nagdemra ghat in 

Baral River; and Raghunathpur kum, Protabpur kum and 

Nazirganj Ghat kum in the Padma River. Two sets of 

observations were made in a day once a week; from 0600 

hrs – 0700 hrs in the morning and from 1700 hrs – 1800 

hrs in the afternoon at each location simultaneously. 

Results 

During the intensive survey period from February to 

August 2011, the total distance covered along transects was 

(79 km × 6) = 474 km.  Dolphins were sighted in 22 

locations along transects. A total of 108 sightings were 

made in the Padma River during both the dry and monsoon 

counts as compared to 223 sightings in the Jamuna River 

during the same period. Mean Seasonal Sighting (Table 2). 

Padma River: The minimum mean upstream sightings in 

the two transects (Sengram to Nazirganj and Nazirganj to 

Dhalar Char) of Padma River during the dry season 

(February-April) correspond to a mean of 12.17 sightings 

(12.12 SD) and the mean upstream counts during the wet 

monsoon (June-August) were 5.83 (7.47SD) sightings in 

the Padma River. 

Jamuna River: The mean of the monthly minimum 

upstream counts in three transects (Dhalar Char to 

Nagarbari Ghat, Nagarbari Ghat to Bera Sluice gate , and 

Bera Sluice Gate to Nagdemra) during the dry season 

(February-April) corresponded to 16.56 sightings 

(13.51SD), while during the wet monsoon (June-August) 

the mean upstream counts were 8.22 (7.79 SD) in the 

Jamuna River. The mean of the combined numbers of 

sightings during the dry and wet monsoon seasons for the 

Padma River was 18 (10.43SD) and that for the Jamuna 

River was 37.17(15.66 SD) indicating the presence of 

twice the numbers of sightings in Jamuna River than the 

Padma River. Paired t-Test showed that there was a 

significant difference between the dolphin sightings during 

dry and wet seasons in the Jamuna River (n = 9, p = 0.047). 

No significant difference was found in the numbers of 

dolphin sightings between seasons in the Padma River 

(n=6, p = 0.352). Also there was a significant difference in 

the overall numbers of dolphin sightings irrespective of the 

seasons between the Padma and Jamuna Rivers (n = 6, p = 

0.016), more dolphins are sighted in the Jamuna River than 

the Padma River. During dry season (February-April) the 

dolphins tend to remain close to the deeper sections of the 

rivers (kums) and the counts were greater than those of the 

monsoon season (June-August). With the advent of 

monsoon rain and the rise in river water the dolphins 

spread out venturing into new areas which may possibly be 

a reason for less numbers of sightings than the dry season 

[mean of 12.17 (12.12 SD) against 5.83 (7.47 SD) for 

Padma River and a mean of 16.56 (13.51 SD) in the
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Table 2. The mean of dolphin sightings counted in transects of the Padma and Jamuna rivers during the dry (Feb-Apr) and 

monsoon (Jun-Aug) seasons. Jamuna River includes Hurasagar and Baral rivers. Only upstream counts were used in 

analyses. Counts for the month of May were excluded to segregate between the dry and monsoon seasons.   

 

 
Dry season (Feb - Apr) Monsoon (Jun - Aug) 

 
Mean StDev Range Mean StDev Range 

Padma River 12.17 12.12 0-31 5.83 7.47 0-17 

Jamuna River 16.56 13.51 1-39 8.22 7.79 0-18 

Padma Total 18.00 10.43 5-36 
   

Jamuna Total 37.17 15.66 21-59 
   

 

dry season against 8.22 (7.79SD) during monsoon in the 

Jamuna River]. Overall linear encounter rate of dolphins in 

both the Padma and Jamuna rivers was 0.70 dolphins per 

kilometer.  During dry season (February through April, 

2011), about one dolphin was sighted per kilometer and 

during monsoon (June, July and August, 2011) sighting 

rate was 0.46 dolphins per km. In other words one dolphin 

was sighted per 2.17 kilometer during monsoon. 

On the basis of number of dolphin sightings during 

dry summer (including February), Transect-3 between 

Nagarbari Ghat and Dhalar Char in Jamuna River topped 

the list (78 dolphins = 35.13% in 3 counts:12 + 27 + 39) 

followed by Transect-1 between Nazirganj Ferry Ghat and 

Sengram of Rajbari district in the Padma (65 dolphins = 

29.2% in 3 counts: 22 + 12 + 31), Transect-4 in Jamuna-

Hurasagor (64 dolphins = 28.82% in 3 counts: 23 + 29 

+12), Transect-2 in the Padma (8 dolphins = 3.60% in 3 

counts: 0+3+5) and Transect-5 in Hurasagor-Baral (7= 

dolphins = 3.51%: 3+3+1).  During monsoon, Transect-3 

topped the list (34 dolphins = 31.19% in 3 counts: 16 + 0 + 

18) followed by transect-4 (33 dolphins = 30.27% in 3 

counts: 15+16+2), Transect-2 in the Padma (22 dolphins = 

20.18% in 3 counts: 0 +17+5), Transect-1 in the Padma (13 

dolphins= 11.92% in 3 counts: 13+0+0) and Transect-5 in 

Hurasagor-Baral (7 dolphins = 6.42% in 3 counts: 0+5+2). 

Over all abundance of dolphins in the rivers was made on 

the basis of minimum number of dolphins counted in the 

transect counts. The minimum numbers of dolphins 

encountered was 58 during 3rd count, and maximum was 

103 encountered during 5th count.  River-wise (the Padma 

and Jamuna, and Jamuna including Hurasagor and Baral)  

abundance was estimated from the average of the six 

counts.  Thus, dolphin relative density in the Padma from 

Sengram (Pangsha, Rajbari district) to Dhalar Char (36.9 

km) was 0.54 dolphins per kilometer.  Dolphin relative 

density in the Jamuna River (41.85 say 42 km including 

Hurasagor and Baral) was 0.78 per kilometer (Table 3). 

During survey from boat, dolphin sightings were recorded  
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Table 3. Transect-wise estimated linear encounter rate of dolphins in the Padma and Jamuna rivers 

Transect 
No. of counts 

made 

Total distance 

covered (km) 

Total dolphins 

counted 

Estimated dolphin 

encounter/km 

Upstream Upstream 

The Padma River 

1. Sengram - Nazirganj Ferry Ghat 6 92.4 78 0.84 

2. Nazirganj Ferry Ghat – Dhalar Char 6 129.0 30 0.23 

Average in the Padma  110.7 54 0.54 

The Jamuna River 

3. Dhalar Char - Nagarbari Ghat 6 97.5 112 1.15 

4. Nagarbari Ghat – Bera Sluice Gate 6 75.0 97 1.29 

5. Bera Sluice Gate – Nagdemra 6 78.6 14 0.18 

Average in the Jamuna  83.7 74.33 0.78 

as adults and juveniles. This classification was made on the 

basis of the sizes of the dolphins. The dolphins estimated 

below one meter in length were juveniles and the above 

this length were adults. During the survey in the rivers, a 

total of 331 dolphin sightings were made.  This number 

may include duplications as well.  Of them, 216 dolphins 

were adults and 115 juveniles. Thus, 65.3% of the dolphins 

sighted, were adults and 34.7% were juveniles. That is, 

adult-juvenile ratio was approximately 2:1. Highest 

number of adult dolphins encountered (49 adults) in 

Nagarbari Ghat to Bera Sluice Gate (Transect 4) during 

afternoon downstream count on 20 July, 2011; and highest 

number of juveniles (31 juveniles) was counted in the same 

transect during upstream count on 27 June, 2011. 

Observation from land: Table 4 contains detailed count 

data of dolphins observed from land.  Table 4(a) contains 

data for morning (between 0600 and 0700 hrs) observation 

and Table 4(b) contains data for late afternoon (between 

1700 and 1800 hrs) observation. During nine counts lasting 

one hour each in the morning simultaneously at all eight 

locations, the numbers of dolphins counted were 174 

individuals by the community enumerators.  The average 

morning sighting rate in the rivers was (174/72 hours, 

which comes from 8 sites  9 hrs) 2.42 dolphins per hour; 

and average sighting rate for late afternoon count was 2.93 

dolphins per hour.  With respect to sites Mohanganj kum in 

the Jamuna River had the highest number of dolphins for 

late afternoon counts (60 dolphins) and Gucchagram kum 

in the Jamuna River for morning counts (38 dolphins) ; and 

Nazirganj Ferry Ghat/Barkapur East in the Padma River 

had the lowest number (2 dolphins) both in morning and 

late afternoon counts. Adult-juvenile composition was 64% 

and 36%, similar to the counts observed during surveys by 

boat.  The result from the land observation quite obviously 

differed from the transect survey. The rationale behind it is 

that the dolphins that spend time in the same area and 

occasionally other dolphins that pass through that 

particular section may have been observed. While during 
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Table 4. Numbers of dolphins counted from land: a) morning counts, and b) afternoon counts 

Site 
Total 

hour 

Total 

dolphin 
Range 

Over all 

sighting 

rate/hour 

Total 

adult 

Sighting 

rate 

/hour 

Total 

juvenile 

Sighting 

rate 

Protabpur, Jamuna 9 5 0-1 0.56 4 0.44 1 0.12 

Roghunathpur, 

Jamuna 
9 8 0-2 0.90 5 0.56 3 0.34 

Gucchagram, Jamuna 9 38 3-6 4.2 25 2.78 13 1.42 

Machkhali, Jamuna 9 37 2-10 4.1 28 3.1 9 1.0 

Mohanganj, Jamuna-

Hurasagor 
9 24 0-8 2.67 15 1.67 9 1.0 

Selonda, Baral 9 37 0-11 4.1 20 2.2 17 1.9 

Nagdemra, Baral 9 23 0-6 2.56 19 2.1 4 0.46 

Nazirganj Ferry Ghat, 

the Padma 
9 2 0-1 0.22 2 0.22 0 0.0 

 

4b. 

Site 
Total 

hour 

Total 

dolphins 

sighted 

Range 

Over all 

sighting 

rate/hour 

Total 

adult 

Sighting 

rate 

/hour 

Total 

juvenile 

Sighting 

rate 

Protabpur, Jamuna 9 8 0-2 0.9 3 0.33 5 0.57 

Roghunathpur, 

Jamuna 
9 8 0-2 0.9 6 0.67 2 0.23 

Gucchagram, Jamuna 9 35 2-5 3.89 22 2.47 13 1.42 

Machkhali, Jamuna 9 35 1-6 3.89 23 2.56 12 1.33 

Mohanganj, Jamuna-

Hurasagor 
9 60 0-14 6.67 38 4.22 22 2.45 

Selonda, Baral 9 42 0-10 4.67 27 3.0 15 1.67 

Nagdemra, Baral 9 2 0-1 0.22 1 0.11 1 0.11 

Nazirganj Ferry Ghat, 

the Padma 
9 2 o-1 0.22 1 0.11 1 0.11 

transect survey a lot of linear distance is covered which

allows more area to be observed thus dolphin sightings 

may be greater during the transect survey. Moreover early 

morning and late afternoon were also the time when the 

dolphins were more active for feeding for which rather 

than staying at one particular section they may be hunting 

fishes in the rivers, which may be another reason for less 

numbers of sightings from land in a particular section of 

the river (CARINAM, 2011). 

Habitat use 

Seasonality, food availability and environmental 

conditions of the water are the main factors of the Ganges 

river dolphin for its habitat use/preference (Hussain et al. 

2011).  Depth of water and also water turbidity in both the 

Padma and Jamuna Rivers varied greatly due to changes of 

seasons, physical characteristics and other anthropogenic 

reasons. Water depth increases during the monsoon months 

and decreases during the winter and summer months in 

both of the rivers and in the selected sites of the Padma and 

Jamuna Rivers which, also includes Hurashagar and Baral 

rivers where dolphin survey was conducted. During the 

winter and summer months, dolphins were found to remain 

concentrated in the deeper sections (kums) of both the 
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rivers. This was reflected in the higher number of sightings 

during the winter and summer months and lower number of 

dolphin sightings during the monsoon months in the lower 

portions of the rivers.  So, optimum water depth preferred 

by the Ganges River dolphin throughout the year is mostly 

available in sections where scours in the river exist.  

Secondly, most river fishes occur or should have occurred 

in the scours of the rivers during the winter and summer 

months (Hussain, 2010). The dolphins feed on fishes hence 

distribution, composition and abundance of their prey may 

also play an important role in the distribution and 

abundance of dolphins and consequently habitat utilization. 

Four parameters of water/environmental factors of 

the rivers were measured.  These included surface water 

temperature, pH, TDS in ppt and water depth. No 

significant difference was found (except water depth) 

among/between them in time (seasonal changes) and space 

(rivers).  Water depth measured in the Padma River varied 

from minimum 6 m during March-April to maximum 18 m 

during monsoon, and in Jamuna, the variation was 

minimum 5 meter during March-April to maximum 30 

meter during monsoon (Table 5). From the above 

environmental data it reveals that no adverse 

environmental situation prevailed in the rivers during the 

survey period.  Also that, except water depth no significant 

differences were found to prevail in the rivers to be 

harmful for dolphins in the rivers surveyed for between 

time and space. 

Threats to dolphins 

Accidental killing of dolphin in the form of by-catch 

in net fishing was found to be the main threat for dolphins 

in the rivers of the project area. It was reported that 

accidental killing of dolphins in the project and 

surrounding areas through getting trapped or entangled in 

fishing nets were higher in the past but reported less during 

the survey period.  During the period from February to July 

2011, six adult dolphins were trapped and killed as by-

catch in net fishing at Nagarbari-Notakhola, Pechakhola, 

Machkhali area of Jamuna River.  Other threats for 

dolphins in the rivers included oil spill from boats and 

ships, river erosion, low water depth during winter, use of 

harmful fishing gears (especially current net) and making 

cross dam of bamboos across rivers for fishing.  

As reported by local people, the practice of 

intentionally trapping and/or killing of dolphins in the 

rivers for commercial reasons is gradually gaining 

momentum for oil extraction.  Remains of the dolphin 

body, particularly the head, are used in the brush pile 

fishery-certain sections of the river close to the banks is 

fenced using bamboos and piles of tree branches are used 

to provide a temporary refuge for the fish during the dry 

season when water level gets low. During dry season the 

fenced area is netted and fishes are caught. By putting the 

remains of the dolphin body and head together with the 

tree branches fishes are attracted by the smell as they 

decompose.  Kinds of the existing threats to dolphin are 

shown in the Fig. 4a, b, c, d and e. 

Discussion 

The overall upstream density of the dolphins 

determined during this study in the Padma and Jamuna 

rivers is 0.70 dolphins per kilometer. However, this 

number should be used judiciously as the characteristics of 

the two mighty rivers are different as explained earlier and 

that it may give a wrong impression. It would be sensible 

to use the density numbers separately for the each river.  

The upstream density of dolphins in the Padma River is 

0.54 per kilometer while that for the Jamuna River is 0.78 

dolphins per kilometer within the project area. 
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Kasuya and Haque (1972) carried out their field study in 

January 1970 which may be considered as the base line. 

Analyzing Kasuya and Haque’s data the dolphin density 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

comes to 0.77/km which may seem an under estimation.  

However, the pace at which Bangladesh has developed 

since independence in 1971 and physical

 

Fig. 4a.Bamboo-net barricade in the Padma River 

 

         Fig. 4d. Collecting oil from a piece of dolphin 

fat/blubber 

             Fig. 4b. Bank erosion in the Padma River 

 

               Fig.4c. Dolphin meat is processed for oil extraction 

Fig. 4e. A dolphin jumping out of the water in front of a local cargo boat 
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Table 5.  Data on physical parameters and water depth collected during the survey from the Padma and Jamuna rivers 

Name of 

River 
Parameters 

Summer (March-April) Monsoon (June-July) 

Min Max Min Max 

Padma Surface water temp (°C) 27.8 28.5 29.3 33.5 

 pH 11.11 11.11 10.7 11.5 

 TDS (in ppt) 0.17 0.18 0.08 0.14 

 Water depth (m) 3.5 13 8 18 

Jamuna Surface water temp (°C) 26.8 29.9 29.5 32.8 

 pH 10.8 11.1 10.7 11.3 

 TDS (in ppt) 0.07 0.12 0.05 0.13 

 Water depth (m) 5.5 10 7 30 

 

alteration and pressure in resources harvesting from the 

rivers the present figures seem more representative. The 

survey method, the numbers of enumerators, and the mode 

of transport used for the survey may be some factors worth 

further investigation.  The present survey area falls midway 

of Kasuya and Haque’s (1972) observation (between 

Gualanda Ghat and Sirajganj Ghat) and the density 

0.70/km within the WBRP area is alarming but 

commendable despite the fact that the dolphins face many 

threats to their survival.  This brings in a ray of hope that if 

properly managed and by addressing the threats the 

dolphins are facing, this dolphin population may survive 

the odds.  Kasuya and Haque (1972) also mentioned that 

the area from Upper Meghna to south of Gualanda is a 

goldmine for the dolphins and as we move upstream in the 

north the numbers will be considerably less.  The linear 

density of dolphins from some of the previous studies from 

the region as compared with the current findings is 

presented in Table 6.  It will however, not be wise to 

compare the density as the survey methodologies were not 

standardized and may differ among these studies. 

The numbers of dolphins reported by Kasuya and 

Haque (1972) may also be attributed to observation from a 

single visit, the level of disturbances by river traffic, 

differences in the methodology, etc.  The present study 

involved intensive and repeated surveys in the same 

transect and data collected is more robust. Kasuya and 

Haque’s (1972) counts may be an under sighting one 

considering the increase in disturbance, both in 

multifarious factors and magnitude. Since 1980’s road 

transport infrastructure has been a priority area in the 

development of the country. On the contrary water 

transportation has significantly increased, so to speak for 

the south-southwestern parts of the country.  In other parts 

of the country particularly the northeast water 

transportation is also on the rise mainly for cargo 

transportation. Under these circumstances direct 

disturbances from water traffic movement may be a factor 

for dolphin density during the present study as can be 

compared with the Karnaphuli River where the rate of 

dolphin density is low (0.47/km) due to a possible factors 

of disturbances from river traffic. The risks for 
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Table 6.  Linear densities of the Ganges River dolphin of the present study and other studies carried out in Bangladesh and 

other range countries 

Author/Year Location 
Dolphin 

Density 

Kasuya and Haque, 1972 Gualanda Ghat-Sirajganj Ghat, Bangladesh 0.77/km 

Smith et al., 2006 Sunderbans, Bangladesh 0.47/km 

Smith et al., 2001 Lower Sangu River, Bangladesh 1.36/km 

Smith et al., 2001 Karnaphuli River, Bangladesh 0.47/km 

Sharma et al., 1995 Chambal River, India 0.27/km 

Sinha, 1997 Bhagirati River, India 0.37/km 

Sinha et al., 2000 Downstream between Kahalgaon and Manihari [near Katihar], India 3.40/km 

Sinha et al., 2000 Ganges mainstem, between Manihari ghat and Buxar 1.50/km 

Choudhary et al., 2006 Vikramshila Gangetic Dolphin Sanctuary, Bihar, India 1.80/km 

Wakid, 2009 Brahmaputra [856 km], Assam, India 0.23/km 

CARINAM, 2011 

(present study) 
Padma River: Sengram – Dhalar Char, Pabna, Bangladesh 0.54/km 

CARINAM, 2011 

(present study) 
Jamuna River: Dhalar Char – Nagdemra, Pabna, Bangladesh 0.78/km 

potential river pollution from oil spills and agro-chemicals 

have increased due to the spread of mechanized boats and 

agricultural activities along the river banks.  The increase 

in the numbers of fishermen and possible reduction in fish 

abundance are other important factors that need to be 

considered. 

Further, different structures on the river banks like 

hard point, spur, revetment and bridge have changed the 

river hydraulic environment. Along with these changes in 

habitat, composition and availability of the fishes, which 

are the major prey of dolphins, may have also changed. In 

a recent study Rahman et al. (2011) found 68 fish species 

in the Jamuna River whereas, Rahman and Akhter (2007) 

identified 156 fish species in the river. These structures 

were identified as one of the factors for the decline of 

major carps in the river (Tsai and Ali, 1985) and so to say 

so other species as well. This decline in the dolphin prey 

may have had an impact on their occurrence and 

abundance in the river. During the present study the linear 

density of dolphins in the Jamuna River was higher than 

the Padma River and in many other areas of the region 

suggesting that the Jamuna river ecosystem still can 

support a viable population of dolphins.  The low numbers 

in the Padma River may suggest that the factors having a 

negative impact on the aquatic biodiversity are more 

prevalent and in order to conserve the dolphin additional 

emphasis may be given to restore the river ecosystem in a 

state that assists to support large aquatic animals like 

dolphins, otters, gharials, turtles and fishes.  It can also be 

deduced from the data that some sections of the Padma 

River (Sengram-Nazirganj) may be used by the dolphins 

during the dry period and as the water level rises they 

spread out to the Jamuna River and may even move to the 

Padma-Meghna confluence. The significance of water 
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depth as an important factor for determining the 

distribution pattern and habitat selection of marine 

dolphins is well documented (Ross     et al., 1987; Hastie et 

al., 2005).  It is perceived that the same applies for the 

Ganges River dolphin.  Earlier studies in the Brahmaputra 

in India indicated certain depth range preferences of the 

Ganges River dolphin between 8 and 10 meters (Mohan et 

al., 1997); however in a recent study Wakid (2009) showed 

that the preferred water depth for the dolphins is between 

4.1-6 m for the same river. This variation may be due to 

the physical changes in sedimentation that might have 

happened over the years and other anthropogenic reasons 

for reduced water flow in the Brahmaputra River.  In 

another study in the Chambal River in India the optimum 

water depth for dolphins was reported as 10 meters 

(Hussain et al., 2009). During the present study we also 

observed the maximum numbers of dolphins preferred 

areas between 6-10 meters deep during the dry season and 

between 10-16 meters during the wet monsoon season. 

Uncertainty prevails on the availability of water in 

the Padma River. Abstraction of water upstream and 

Farakkha Barrage in India affects the water depth in the 

rivers thus affecting the habitat and abundance of dolphins 

and other aquatic fauna. In addition, conspicuous 

differences in the precipitation pattern of the Ganges and 

the Brahmaputra river basins, the changing morphology 

and dynamics of the river may also be responsible for 

reduced water flow in the Padma River. In the last few 

decades, there have been marked changes in the 

morphological behavior of the principal distributaries of 

the Ganges and Brahmaputra in Bangladesh due to channel 

shifting, char formation, etc. It has been observed that 

Jamuna has got two anabranch, which has been separated 

by a large island.  This island normally remains dry and 

only goes under water in high flood. Near Nagarbari 

Western anabranch splits into two branches. After Kazirhat 

these two branches get together and near Natibpur to 

Naradaha there exists three small channels (Ali and 

Bhuiyan, 2006). These bifurcations seriously hampered the 

dolphin counts, in one transect only one of the channels 

could be covered, while the other channels were left out.  

At one time, the distributaries were sufficiently deep to 

function efficiently, but are now badly silted up (for 

example, the Gorai off-take of the Ganges and the Old 

Brahmaputra and the Dhaleswari off-take of the 

Brahmaputra) due to marked reduced water flow which has 

favored sediment accumulation reducing the depth of the 

river bed and restricting deep water pools in some sections.  

This is more prevalent in the Padma River than the Jamuna 

River which is reflected in All-Bangladesh dolphin counts 

as well, resulting from the study. The water flow is also an 

important factor that needs to be considered in ascertaining 

the density of dolphins.  Sections of the rivers where the 

flow is minimal dolphin sightings were also minimal. 

This continuous morphological change in the rivers 

may have an impact on the abundance, availability of food 

and breeding of the dolphins and other aquatic fauna about 

which we know very little.  Moreover, the biological needs 

of the aquatic animals like dolphins have also never been 

addressed or assessed in Bangladesh. This demands due 

consideration of the water requirements for aquatic animals 

when major river intervention activities like dams, bridges, 

barrages, etc., are planned. Changes in the hydrological 

regime also affect the linear density of dolphins since the 

dolphins spread out during monsoon compared to the dry 

season when many dolphins stay close to the ‘kum’.  These 

‘kum’ helped identify the dolphin hotspots in the Padma 

and Jamuna rivers and are usually located at the 
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confluence, convergence or river bend (Khan et al., 1993). 

River confluences were identified as high fish assemblage 

areas due to favorable hydrobiological conditions and 

proper habitat partitioning and thus are known to be 

favorable dolphin microhabitats (Biswas and Baruah 

2000). In Bangladesh, occurrence of Ganges River 

dolphins was reported in the downstream of shallow areas 

or tributary junctions (Kasuya and Haque, 1972). In 

Karnali River of Nepal, Ganges River dolphins were 

recorded in the river stretches where convergent streams 

created eddy counter currents in the mainstream flow and 

less often in ‘marginal habitats’ where sharp upstream 

bends created a similar, but smaller counter-current (Smith 

1993). In the single narrow channel of the Kushiyara River 

of Bangladesh, all dolphins were located within the 

boundaries of obvious countercurrents, with large counter-

currents containing more dolphins than smaller ones 

(Smith et al., 2001).  In the Ganges river system, high 

concentrations of dolphins were recorded at the 

convergences of Yamuna, Tons, Ghagara, Gandak and 

Kosi rivers with Ganges, particularly below sharp 

meanders and mid-channel islands scattered throughout the 

river course (Sinha et al., 2000).  Fish is the main food for 

dolphins (Sinha et al., 1993) and the confluences, river 

meanderings and sand bars are favourable microhabitats 

for fishes (Pilleri, 1990; Sinha, 1997), piscivorous dolphins 

occur in large numbers in these microhabitats (Wakid, 

2009).  Thus dolphins are indicators of fish availability and 

fishermen follow them to get a good catch.  Protecting and 

managing the identified kums as dolphin hotspots may 

bring in many positive results for fisheries and other 

aquatic biodiversity. 

Rivers in Bangladesh peaks in different months in 

the monsoon.  The peaks in the Brahmaputra family of 

rivers occur in July and August while in the Ganges family 

of rivers they occur in August and September (Mirza, 

1997). This peaking trend may affect the dispersal pattern 

of the dolphins during monsoon as well as their breeding 

that needs further dedicated studies. In future, climate 

change may exacerbate the flood problem depending on 

the variability of monsoon precipitation as a consequence 

of increased atmospheric concentrations of greenhouse 

gases. However, it is not known how much climate will 

change in the future or how it will affect the rivers in 

Bangladesh. All four GCMs indicate substantial increases 

in the mean discharge (except the CSIRO) model for the 

Brahmaputra basin). At 6oC, the highest warming scenario, 

the mean discharge of the Ganges River at Hardinge 

Bridge, Bangladesh may increase by as much as 63 per 

cent (for the UKTR model) (Mirza, 1997).  Under a similar 

scenario, the mean discharge of the Brahmaputra River 

may increase by 19 percent. This indicates that annual 

runoff of a drier river basin (the Ganges) will be more 

sensitive to climate change than a relatively wetter river 

basin (the Brahmaputra) (Mirza, 1997). Increase in annual 

runoff will have significant implications for the 

biodiversity (including dolphins), agriculture, navigation, 

fisheries, domestic and industrial sectors of Bangladesh if 

the current ratio of mean monthly discharge to mean 

annual discharge remains the same. 

Agricultural activities along the river banks and 

chars were observed to rise and agro-chemical runoffs 

from these cultivated river banks and spilled oil pollution 

from the oil tankers and cargo ships plying the Jamuna 

River are the major concerns for water pollution of the 

rivers.  Solid wastes, particularly the plastics, discarded 

fishing nets do pose a problem for the dolphins. The 

Government of Bangladesh (GOB) has prepared the
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Table 7. Dolphin sanctuaries declared by the government in the Padma and Jamuna Rivers 

National Water Management Plan (NWMP 2001), which 

lays out strategies and priority programs at the national and 

regional levels that will maintain the water requirement so 

as to maintain the minimum water flow to support the 

various aquatic animals, vis-a-vis biological requirement of 

large aquatic animals (dolphins, gharials) (Hussain et al., 

2011). Based on the recommendations of this study the 

GOB in 2013 declared three dolphin sanctuaries (Table 7) 

in the Padma and Jamuna Rivers under the Wildlife 

(Preservation and Security) Act 2012. 
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