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Executive Summary 
Ganges dolphin (Platanista gangetica gangetica), India’s national aquatic animal is found only 

in the Ganges-Brahmaputra-Meghna and Karnaphuli river systems of India, Nepal and 

Bangladesh. Due to continued decline in its population, the IUCN changed its status from 

‘Vulnerable’ to ‘Endangered’ in 1996. The species is listed as Schedule-I species under 

Wildlife Protection Act-1972. It was declared as the “State Aquatic Animal” of Assam in 2008 

and in 2009 as the “National Aquatic Animal” of India. 

Wildlife Institute of India has been conducting a Project on ‘Development of conservation 
action plan for river dolphins’ in the entire distribution range f the species in India- Assam, 

Arunachal Pradesh, West Bengal, Bihar, Jharkhand, Uttar Pradesh, Madhya Pradesh and 

Uttarakhand for 2016-21 as a part of its ‘Species Recovery Programme’ with financial support 

from CAMPA-MoEFCC. This Report is highlighting the activities conducted under this project 

by WII, Dehradun during last one year (2017-18) in Assam, Arunachal Pradesh, West Bengal, 

Bihar and Jharkhand. 

The project has following aims:  

1. To develop recovery plan of Ganges dolphins and their habitats in India, and  

2. To engage stakeholders in conservation of River Ecosystems in India.  

Under the first aim, thorough ecological monitoring and abundance estimation of River dolphin 

habitat has been conducted in Brahmaputra river system (877±19) including river Kulsi (least 

count of 37 individual dolphins), Subhansiri (48±6) and Ganges river system (1337±43) 

including river Hooghly (least count of 236 individual dolphins), Roopnarayan (least count of 

25 individual dolphins), Kosi (least count of 82 individual dolphins) and the Farakka Feeder 

Canal (least count of 10 individual dolphins). 

The river wide survey for generating information on the habitat and water quality was 

conducted along with the dolphin survey in the Brahmaputra, Kulsi, Subhansiri, Ganges, 

Hooghly, Roopnarayan and kosi rivers. Chart plotters, a device to log depth data along with 

GPS coordinates were also deployed on the survey boats. YSI-Pro Plus and YSI-ProDSS (YSI, 

USA) were used to collect information on salinity, specific conductance, TDS, dissolved 

oxygen, pH, temperature, and Chloride in waterAlong with this, physico-chemical properties 

of the river Brahmaputra and its 34 tributaries were also studied in order to find out the overall 

river water quality. The major water quality parameters of river Brahmaputra were in the ranges 

of  14.9 – 20.4 °C, temperature; 13.16 – 123.49 NTU, turbidity; 7.98 – 10.54 mg/l, DO; 139 – 

216.1µS/cm, EC; 105 – 156 mg/l, TDS; 0.08 – 0.11 psu, salinity and 0.21 – 2.0 mg/l, Cl-. The 

average mean of water quality parameters temperature, turbidity, DO, EC, TDS, salinity and 

Cl- was 18.87°C, 44.25 NTU, 9.08 mg/l, 180.64 µS/cm, 133.79 mg/l, 0.1 ppt and 0.484 mg/l. 

The major water quality parameters of Northern bank tributaries of Brahmaputra ranges from 

14.4 – 21.9 °C, temperature; 0.68 – 42.21 NTU, turbidity; 8.17 – 12.73 mg/l, DO; 39.6 – 414.7 

µS/cm, EC; 32 – 287 mg/l, TDS; 0.02 – 0.21 ppt, salinity and 0.11 – 1.73 mg/l, Cl-. Whereas, 
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the water quality parameters of Southern bank tributaries of Brahmaputra ranges from 17.8 – 

22.2 °C, temperature; 5.98 – 78.53 NTU, turbidity; 6.51 – 10.78 mg/l, DO; 30.8 – 226 µS/cm, 

EC; 23 – 162 mg/l, TDS; 0.02 – 0.12 ppt, salinity and 0.14 – 0.87 mg/l, Cl- . The results were 

compared with the standards of Bureau of Indian Standard (BIS) (IS: 10500: 1991and the 

Environmental Studies Board, 1973. The turbidity exceeds (> 10 NTU) at all the sampling 

locations of the main stretch of river Brahmaputra while out of 33 a total of 12 tributaries 

showed the lower turbidity than the prescribed limits. The study indicates increasing sediment 

load and siltation as a major cause of increasing turbidity which can result in the destruction of 

habitats of fish and other aquatic biota. The results of heavy metals analysis revealed the 

presence of Fe, Pb, Zn and Mg in river Brahmaputra and its tributaries while Ni, Cr, Cd and 

Cu were not detected in any sample due their concentration in below detectable level (BDL). 

Various anthropogenic disturbances were classified during the work which included fishing 

(using gill net, mosquito net, cast net, lift net, hook fishing, Jheng net,etc), Sand mining, 

dredging and other vessel traffic. High fishing activities were recorded in Brahmaputra river 

system and high boat traffic was recorded in Ganges river system. High sand mining 

activitieswere recorded in Kulsi (Tributary of Brahmaputra) and dredging activities were 

recorded only from Ganges. The LULC around a buffer of 6 km along the main river channel 

and 2 km along the tributaries and distributaries was classified using the summer data (March 

2017) of Landsat 8 OLI. The landscape around the Ganges river and its tributaries and 

distributaries was covered in 47 different tiles of Landsat 8 data and that of Brahmaputra and 

its tributaries and distributaries was covered in 18 different tiles of Landsat 8 data. On-screen 

visual interpretation technique was used for identifying 21 different LULC classes – perennial 

river, dry river, water bodies, wetlands, waterlogged areas, landslide, dense forest, moderately 

dense forest, open forest, plantation/orchard, grassland, river scrub, river sand, scrub, tea 

garden, alpine pasture, agriculture, wasteland, barren land and settlements. 

 

The effects of vessel traffic on dolphin behaviour was studied using Passive Acoustic 

Monitoring devices, C-Pods (Dolphin click-train recorder) in the river Ganges in Bihar and 

Kulsi in Assam. Increase in dolphin acoustic activity (clicks/minute) with the activity of 

medium to large sized mechanized boats in the river was observed as compared to when they 

are absent. The finding indicate towards an induced stress on river dolphins corresponding to 

the production of high number of clicks per minute.  

Prototypes of five data logger equipment are being developed with sensors for collecting pH, 

TDS, Flow, Temperature, Pressure and Humidity parameters as a whole along with individual 

data loggers for GPS, Flow, TPH (Temperature pressure humidity) and waterproof water 

temperature. 

Associated river fauna surveys were conducted alongwith Dolphin survey. A total of 15,476 

birds were recorded categorised under 60 bird species in Ganges and 17,648 were recorded 

under 46 species in Brahmaputra. A pre-monsoon fish market survey yielded 55 fish species 

with an effort of 21 days in Ganga (Kahalgaon, Bihar). Similar fish landing site surveys have 
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been conducted for river Brahmaputra and Subhansiri with 62 and 32 recorded fish species, 

respectively.  

 

As per the second aim, fishing community oriented social surveys have been conducted in 

selected sectors Assam and West Bengal. 40 trained community youths (Dolphin Conservation 

Network, DCN) conducted regular land based dolphin and habitat monitoring in 20 important 

dolphin habitats around Brahmaputra and its tributaries. Fishermen awareness campaigns have 

been conducted in collaboration with Assam Fishery Department and in-depth interviews were 

conducted with communities involved with dolphin oil bait fishing. Psycho-social experiments, 

namely Implicit Association Test (attitude assessment) and Resource Allocation Test 

(behaviour sustainability) have been designed and are under trial in Farakka, West Bengal. 5-

Point Attitude Scale on river water and dolphin conservation have been designed and is under 

standardisation process in English, Assamese and Bengali. 
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Introduction 
 India’s National Aquatic Animal, Ganges dolphin (Platanista gangetica gangetica), is 

restricted to the Ganges-Brahmaputra-Meghna and Karnaphuli river systems of India, Nepal 

and Bangladesh (Jones, 1982; Sinha, 1997) (Fig. 1). Ganges dolphin is locally known as “Susu” 

in North India and “Hihu” in Assam. IUCN listed the Ganges dolphin as Endangered in 1996 

as its population declined by more than 50%, and the decline is expected to continue (Smith et 

al, 2012). In 2008, the dolphin was declared as the State Aquatic Animal of Assam and in 2009 

as the National Aquatic Animal of India. The Ganges dolphin now receives the highest level 

of protection available in India as a Schedule-I Species listed under the Wildlife Protection Act 

1972. Smith et al (2012) estimated the minimum population of Ganges dolphin as 1200-1800.  

In India it occurs in the Ganges  (Haridwar-Bijnor to Haldia, West Benagl) and its  tributaries 

like  Yamuna (from Hamirpur downstream), Ken (from confluence of Yamuna at Chilla to 

Sindhan Kala village) , Betwa (from confluence of the Yamuna to Orai), Sind, Kosi (Kosi 

Barrage to Kursela), Gandak, Gerua (from India- Nepal border to Girijapuri Barrage), Sharda, 

Son and in Brahmaputra river (Assam-Arunachal border to India-Bangladesh border) and its 

tributraries such as Kulsi and Subhansiri  (Fig. 1) (Smith et al., 2012; Wakid et al., 2013; Wakid 

et al., 2015). Wakid et al (2013) estimated 583 dolphins in Brahmaputra, 35 dolphins in 

Subhansiri and 17 dolphins in Kulsi. 

 The Ganges river dolphin is chiefly a freshwater mammal. Like other river dolphins, 

the Ganges river dolphin has only rudimentary eyes and is almost blind. They use bio sonar for 

hunting and navigation, emitting ultrasonic sounds to prey on fish and detect other objects 

under water. They are mainly solitary, seldom found in small groups, generally a mother and 

calf are seen together. Females are larger than males and give birth once every two to three 

years to only one calf. Ganges dolphin start reproduction at the age of 6–10 years and maximum 

longevity may be close to 30 years (Sinha 1997).  

 There has been a drastic decrease in distribution range of the species within last few 

decades. In Ganges, the species distribution range has declined by ~100 kms since late 1800 

(Smith et al, 2012). In Yamuna River, the species was distributed up to Delhi (Anderson, 1879). 

The Ganges dolphin was last recorded in Delhi in 1967 (Sinha et al 2010) but now the 

distribution is restricted to downstream of Bijnor barrage. Likewise, once occurring in reservoir 

behind the Kaptai dam of the Karnaphuli-Sangu system (Ahmed 2000), the species is now 

reported to be absent from there. In Brahmaputra river system within India, the population 

distribution range has declined very rapidly in last five decades, especially from tributaries of 

Brahmaputra River (Wakid, 2009).  

 Anthropogenic disturbances are the main cause of population decline. Water 

development projects, especially dams and barrages, pollution, deliberate killing for oil, 

accidental killing through fishing nets are the major man-made causes of the population 

decline. Several key categories of potential threat are: (a)  fragmentation of the dolphin habitat, 

(b) reduction or elimination of habitat simply in terms of dry-season flow, (c) "entrapment" of 
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dolphins into canals from where they are unlikely to get back into the rivers and are therefore 

doomed, (d) cascading effects from interrupted migrations of prey organisms, degradation of 

prey spawning habitat and overharvesting of fish (e) contaminant flux leading to significant 

changes in chronic and/or acute exposure to toxins, (f) loss of complexity (channelization, 

sediment entrapment), (g) making the rivers less habitable for dolphins due to mining and 

developmental works,  and (g) agricultural runoffs of fertilizers and pesticides. 

Aims and objectives 
 Ganges river dolphin is an indicator of river quality, not only for the river ecosystem 

integrity but also for the sustenance of humans. To keep our river system healthy, we need to 

conserve dolphins and monitor it as indicator of river health. Therefore, this program aims to 

develop recovery plan for the Ganges dolphin populations and their habitats in India. This 

program also aims to develop Ganges and Brahmaputra river monitoring system with river 

dolphin as the flagship species. The program will also engage people dependent on river 

specifically fisher folk, and other water dependent profession and industries. Thus, the project 

aims are: 

1) To develop a recovery plan for Ganges dolphins and their habitats in India, and 

2) Engage stakeholders in conservation of River Ecosystems in India. 

The main objectives of this project are: 

1) To develop a monitoring protocol for Ganges river dolphins. 

2) Status assessment of associated river fauna like the Gharial, Otters, Turtles and Fish 

species. 

3) Quality assessment of river habitat in terms of water quality, anthropogenic pressure and 

landscape surrounding river scape. 

4) Evaluate the current status of invasive species in the river scape. 

5) Involve stakeholders to develop a network which will assist in Ganges river dolphin 

conservation. 

 The project envisages filling in the gaps of current knowledge about ecology of dolphin 

and the wider river scape. Stakeholders will include fishermen, agriculturists and industry 

dependent on river system for their sustenance and objective of the study is to understand how 

their practices can be made compatible with or minimize the impact on the river scape 

conservation. 
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Chapter 1: To develop a monitoring protocol for 
Ganges river dolphins 

1.1 Population assessment of river dolphins in the Ganges and Brahmaputra 
river systems 
 Testing and implementation of a multi-pronged, easy to adopt, approach for population 

monitoring has been continued since 2016. These methods use methodological advancements 

in Double-Observer sampling to reduce bias in detection (i.e. dolphins are on the surface but 

are missed) and use of towable Ultrasonic recording devices (A-Tags, or acoustic tags) to 

estimate the bias due to non-availability of the animal to the observer (i.e. dolphins are not on 

the surface while the observers pass and hence are bound to be missed). The main stem Ganges, 

Hooghly (downstream of Kolkata), Roop Narayan, Brahmaputra, and Subhansiri rivers were 

surveyed for dolphins using the double-observer sampling. In addition, rivers like Kosi, 

Farakka feeder canal, Hooghly (till Kolkata) have been surveyed with a single-observer 

sampling technique. The river Kulsi (Assam) has been surveyed for dolphins using the boats-

in-tandem methodology. 

 For estimating population of Platanista gangetica gangetica (Gangetic river dolphin), 

a river-wide survey was conducted for the rivers Ganges (including Hooghly) in the states of 

Bihar, Jharkhand, and West Bengal and the Brahmaputra in the state of Assam. A total river 

stretch of 1,139 km and 884 km were sampled, with a minimum count of 1185 and 746 

surfacing dolphins, in the Ganges and the Brahmaputra, respectively (Table1.2). The river 

stretches were broadly divided on the basis of river hydrology, classified river habitats, and 

anthropogenic pressures. However, the sampling was conducted corresponding to the logistic 

arrangements present along the river stretches.  

The Ganges 
 For the state of Bihar, the river Ganges is divided mainly into five stretches namely, 

Chausa to Doriganj, which majorly marks the political boundary of the states of Uttar Pradesh 

and Bihar followed by Doriganj to Barh, a stretch where the rivers Gandak and Son merges 

with Ganges and the river is recorded for high pressure of river-bed sand mining. The third 

stretch is Barh to Sultanganj, where the fishing activity increases with comparison to upstream 

stretches, followed by Sultanganj to Manihari, covering the only protected area along Ganges 

in Bihar, i.e., the Vikramshila river dolphin Sanctuary. The last stretch was Manihari to 

Farakka, where river Kosi joins Ganges and the river virtually becomes a lake till it reached 

Farakka Barrage.  

 After the barrage the river enters West Bengal in form of a 42 km long Farakka feeder 

canal and then is drained into the river Hooghly. The farakka feeder canal is marked by its 

known hydrology and uniform depth, after being drained into river Hooghly, the 300 km stretch 

has a narrow channel and is a mixture of convoluted meanders interspersed with confluences. 

The river finally reaches Kolkata and forms the third stretch- Kolkata to Kakdwip 
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(Gangessagar, Bay of Bengal), where river flow is determined by tidal wave action. In this 

riverscape the river stretches to a river distance of 166 km (90 nautical miles) with wider 

channels, shipping ports and extensive ship traffic (Fig 1.1).  

 

FIGURE 1: DOLPHIN SIGHTING LOCATIONS IN RIVER GANGES 

1. Ganges along the UP Bihar Border (Chausa to Doriganj) 

For the state of Bihar, the dolphin survey started from the confluence of river Karamnasa and 

the river Ganges near village Chausa (dist. Buxar). Covering a total distance of 132 km in 3 

days, the river had an average width of 486m and an average depth of 5.6m. A total number of 

181 surfacing dolphins were recorded accounting for an estimated population of 221 (204-238) 

individuals. The river channel was relatively narrow as compared with other stretches of the 

river. Grazing cattle, horses and feral dogs occupied banks on both sides which marked the 

anthropogenic disturbance in the stretch. The stretch was sampled in three sections: 

a. Chausa, Bihar to Ballia, UP 
The first section, Chausa to Ballia is 49.2 km in length. 95 individual dolphins were recorded 

for the section with a Lincoln-Peterson estimate (LPE) of 118 (110-126) individuals. The river 

channel was mostly straight with an average recorded depth of 5.6 m and an average width of 

448 m. except for the township of Buxar, there was no major human habitation recorded along 

the banks of river Ganges. The banks along the river were lined with the presence of sandy 

shores and grassland patches. However, more agricultural patches were present towards the 

state of Bihar (38% as compared to 30% towards Uttar Pradesh).  



3 
 

 

b. Ballia, UP to Rudrapur, UP 
The second stretch, Ballia to Rudrapur is 24.5 km in length. 25 individual dolphins were 

recorded for the section with a Lincoln-Peterson estimate (LPE) of 32 (28-36) individuals. 

The river course was relatively straight with an anabranching and took a north-south curve, 

forming a meander as we reached Rudrapur. The average recorded depth and an average 

width of the section was 3.8 m and 462 m, respectively. Along the political boundary of 

Uttar Pradesh, long stretches of sand marked the evidence for changing course of the river 

Ganges, the area had agricultural fields with lentil farming. Tall grasslands and agricultural 

fields were present towards the southern bank of the river. Secondary grasslands formed 

along the earlier course of river have mostly been converted into agricultural fields.  

 

c. Rudrapur, UP to Doriganj, Bihar 
The third section, Rudrapur to Doriganj is 58.5 km length. 61 individual dolphins were 

recorded for the section with a Lincoln-Peterson estimate (LPE) of 71 (66-76) individuals. 

With sharp meanders and two large straight channels, banks of the river course along the 

section were mostly sandy along meanders. Land along the straight channel has been tilled 

for agriculture. The average recorded depth and an average width of the section was 7.7 m 

and 548.3 m, respectively. Three pontoon bridges were constructed and the section had the 

presence of high motorized boat traffic near Doriganj. The section is also marked by the 

confluence of river Ghaggar with the Ganges. It was only after the confluence that the river 

course constituted anabranches and formed an island near Doriganj.  

 

FIGURE 2: LULC SURROUNDING THE GANGES RIVER IN WEST BIHAR 
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2. Confluence along the Patna stretch (Doriganj to Barh) 

The second stretch of Doriganj to Barh is 108 km long and passed through the capital city 

of Patna. The average width and average depth of the river was of 472m and 4.9m, 

respectively. A total number of 151 surfacing dolphins were recorded accounting for an 

estimated population of 208 (186-230) individuals. The river stretch can be classified with 

vast anabranches, islands with rich alluvium, braided channels, and confluences of two 

main tributaries (Gandak and Son). Presence of high motorized boat traffic and extensive 

sand mining from the river bed provides evidences about the anthropogenic influence in 

the river. The stretch was sampled in two sections:  

a. Doriganj to Patna 
The first section, Doriganj to Patna was 44.4 km long. 70 individual dolphins were recorded 

for the section with a LPE of 85 (78-92) individuals. The river channel was heavily braided 

and formed large anabranches. With an average recorded depth of 5.18 m and an average 

width of 523 m of the navigable channel, the southern channel of the river was sampled for 

dolphin abundance. A large stretch of land along the southern bank of the river was marked 

with agricultural fields. The northern land masses (sand and alluvial islands) were mainly 

lined by sand and tall grasses. However, the alluvial islands were mainly being used as 

cultivations. Extensive sand mining from the river-bed was being carried out in the main 

stem of Ganges, near the confluence of Son River. The confluence of river Gandak was also 

present in the section.  

b. Patna to Barh 
The second section, Patna to Barh was 63.4 km long. 81 individual dolphins were recorded 

for the section with a LPE of 123 (108-138) individuals. The river channel was braided and 

formed large anabranches. With an average recorded depth of 4.7 m and an average width 

of 421 m of the navigable channel, the southern channel of the river was sampled for dolphin 

abundance. The section of the river was sinuous with many meanders and sand banks. 

However, mainly agricultural fields were present on the alluvial islands and along the 

southern bank of the river. 
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FIGURE 3: LULC SURROUNDING THE GANGES RIVER IN CENTRAL BIHAR 

3. Barh to Sultanganj 

The third stretch of Barh to Sultanganj is 155 km with an average width and average depth 

of 541m and 5.3 m, respectively. A total number of 227 surfacing dolphins were recorded 

accounting for an estimated population of 339 (298-380) individuals. The river channel was 

sinuous and was categorized by presence of numerous anabranches along the stretch. The 

stretch accounted less motorized vessel traffic and diminished intensity of sand mining, 

however, an increased encounter rate of fishing boats and nets were observed. The stretch 

was sampled in three sections: 

a. Barh to Simariya ghat 
The first section, Barh to Simariya ghat was 44.2km long. 67 individual dolphins were 

recorded for the section with a LPE of 123 (103-143) individuals. The river channel was 

mostly braided with a vast anabranch and sand banks. An average depth of 4.4 m and an 

average width of 497 m were recorded for the section. The meanders were lined by 

sandbanks and agricultural fields.  

 

b. Simariya ghat to Munger 
The second section, Simariya ghat to Munger was 60.6 km long. 83 individual dolphins 

were recorded for the section with a LPE of 106 (97-115) individuals. The average depth of 

4.6 m and an average width of 548 m were recorded for the navigable channel. The river 
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section was sinuous with numerous meanders and sand islands.  Anabranches were present 

in the river stretch near Munger.  

 

c. Munger to Sultanganj 
The third section, Munger to Sultanganj was 50.2 km long. 77 individual dolphins were 

recorded for the section with a LPE of 110 (98-122) individuals. The average depth of 7.0 

m and an average width of 578 m were recorded for the section. The southern bank of the 

river was lined by agricultural fields, whereas, the northern bank was interspersed with sand 

and agricultural fields.  

4. Vikramshila Gangetic Dolphin Sanctuary (Sultanganj to Manihari) 

The fourth stretch of the survey Sultanganj to Manihari, crossed through the Vikramshila 

Gangetic Dolphin Sanctuary (VGDS). Designated as a protected area (PA) in 1991, the 

Sanctuary is one among the two designated PAs in the river Ganges. The 138 km long stretch 

was covered in two sections and passed through two main habitations Bhagalpur and 

Kahalgaon. The average width and average depth of the river was of 673 m and 5.9 m, 

respectively. A total number of 261 surfacing dolphins were recorded accounting for an 

estimated population of 328 (307-349) individuals. The river stretch can be classified with 

presence of big meanders, sand banks, river islands and confluence of Kosi River.  The 

stretch was sampled in two sections: 

 

a. Sultanganj to Kahalgaon 
The first section, Sultanganj to Kahalgaon is 72.1 km long and passes through the 50 km 

long VGDS. For the section, 161 individual dolphins were recorded with a LPE of 199 (188-

210) individuals. The river habitat had meanders lined by sand banks along the river 

channel. The average width and average depth of the river was of 617 m and 6.6 m, 

respectively. The sanctuary area has a reduced amount of sand mining pressure but 

motorized ferry vessel and fishing boats were present in high numbers.  

b. Kahalgaon to Manihari 
The second section, Kahalgaon to Manihari is 65.4 km in length. A total of 100 surfacing 

dolphins were recorded with a LPE of 129 (119-139). With the presence of anabranches, 

confluence of the Kosi River and river islands, the section consists of braided channels. The 

average width and average depth of the river was of 729 m and 5.25 m, respectively. As 

compared to the sanctuary area, fishing boats were observed in lesser number during the 

survey. Interspersed agricultural fields were present on along the banks of the river stretch. 

Cucurbits were also being cultivated on the sand banks along the river. 
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FIGURE 4: LULC SURROUNDING THE GANGES RIVER IN EAST BIHAR 
5. Manihari – Rajmahal to Farakka 

The final stretch of the river was Manihari to Farakka. Passing through the tri-junction of 

the states of Bihar, Jharkhand and West Bengal, the stretch was marked with anabranches, 

braids and wide river channel. The 92 km long stretch was sampled in three days. The 

average width and average depth of the river was of 1.2 km and 9.6 m, respectively. A total 

number of 153 surfacing dolphins were recorded accounting for an estimated population of 

241 (203-279) individuals. Around 15 km downstream of Manihari, the river flow seems to 

cease and the river appears like a big lake. The banks are interspersed with grasslands, 

cucurbit farming on the sand banks, orchards, and agricultural fields. The three sections for 

the stretch were: 

a. Manihari to Sakri gali  
The first section, Manihari to Sakri gali was 15.6 km long. 30 individual dolphins were 

recorded for the section with a LPE of 38 (33-43) individuals. The river channel was mostly 

straight with the presence of numerous sand banks. Along the river stretch cucurbit farming 

and agriculture along the earlier course of river, were observed. An average depth of 8.69 

m and an average width of 1051 m were recorded for the section. High numbers of motorized 

country boats carrying sand and stone chips were recorded during the survey.  

b. Sakri gali to Rajmahal  
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The second section, Sakri gali to Rajmahal was 43.4 km long. 81 individual dolphins were 

recorded for the section with a LPE of 110 (99-121) individuals. The river channel was 

wide, braided and present with numerous sand banks and anabranches. The river flow 

appeared to have ceased and the river starts to look stagnant. Along the river stretch cucurbit 

farming and agriculture was being carried out, however, tall grassland patches were present 

on the anabranches. An average depth of 7.0 m and an average width of 1.2 km were 

recorded for the section. High numbers of fishing boats and motorized country boats 

carrying stone chips were recorded during the survey.  

 

c. Rajmahal to Farakka  
The third section, Rajmahal to Farakka was 33.3 km long. 42 individual dolphins were 

recorded for the section with a LPE of 93 (71-115) individuals. The river channel was 

braided, but was mostly straight. Numerous sand banks and anabranches were also present 

in the section. Along the river stretch cucurbit farming and agriculture was being carried 

out, however, tall grassland patches were present on the anabranches. An average depth of 

13.11 m and an average width of 1.3 km were recorded for the section.  

 

FIGURE 5: LULC SURROUNDING THE GANGES RIVER IN NORTH WEST BENGAL 

Farakka Feeder Canal 
Farakka to Jangipur: Farakka Feeder Canal is in Murshidabad district, West Bengal is a canal 

associated with Farakka Barrage. The canal is 42.8 km long with an average depth of 7.9 m. 

The canal channels water from the river Ganges into Bhagirathi River. The feeder canal was 
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constructed across the flow of the small flashy rivers such as Gumani, Trimohini and Kanloi 

and got functional after May 1975. Dolphin monitoring survey was conducted after every 15-

20 days interval from January 2018 onwards with a mortised country boat (dingi). The 

summarized data is in the Table1.1. 

In this first section of stretches, after the Farakka barrage the Ganges River enters West Bengal 

in form of a 42.27 km long Farakka feeder canal and then is drained into the river Hooghly. 10 

individual dolphins were recorded for this section. The farakka feeder canal is marked by its 

known hydrology and uniform depth, after being drained into river Hooghly, the 300 km stretch 

has a narrow channel and is a mixture of convoluted meanders interspersed with confluences. 

Table1: Least counts of surfacing dolphins and encounter rate of Ganges dolphins in Farakka 

feeder canal in the months of January, February and April 2018. Information during the river 

wide dolphin survey is given in BOLD. 

Survey dates Least count Encounter rate 
15-Jan 6 0.14 
02-Feb 7 0.16 
20-Feb 10 0.23 
01-Apr 15 0.35 
20-Apr 14 0.33 

 

 

FIGURE 2: LULC SURROUNDING THE FEEDER CANAL AND BHAGIRATHI RIVER IN WEST BENGAL 
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Hooghly 
1. Jangipur to Kolkata: This was the second stretch of the survey which was 334.38 km 

long. 51 individual dolphins were recorded for the section. The section was subdivided into six 

portions namely Jangipur to Berhampur (71.91 kms with 8 dolphin records),  Berhampur to 

Katwa (72.83 kms with 10 dolphin records), Katwa to Nabadwip (63.88 kms with 11 dolphin 

records), Nabadwip to Kalna (32.89 kms with 7 dolphin records), Kalna to Kachrapara (57.93 

kms with 7 dolphin records) and Kachrapara to Kolkata (34.94 kms with 8 dolphin records). 

 

FIGURE 3: LULC SURROUNDING THE NORTHERN PART OF HOOGHLY RIVER IN WEST BENGAL 

2. Kolkata to Kakdwip: From Kolkata and downstream till Kakdwip (Ganges sagar, Bay 

of Bengal) the river flow is determined by tidal wave action. The river stretches to a river 

distance of (90 nautical miles) 122.78km has wider channels, shipping ports and extensive ship 

traffic. The section was subdivided into four sub stretches with two portions each namely 

Kolkata to Raichak (67.75 kms) with a Lincoln-Peterson estimate (LPE) of 115 (161-125) and 

Raichak to Kakdwip (55.03 kms) with a LPE of 60 (108-64) individuals. The next two stretches 

were, Kolkata to Burul (damodar confluence)  (44 kms) with a LPE of 93 (145-101) individual 

dolphins and Burul to Kakdwip (70 kms) with a LPE of 39 (59-39) individual dolphins. 
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FIGURE 4: LULC SURROUNDING THE SOUTHERN PART OF HOOGHLY RIVER IN SOUTH WEST 
BENGAL 

Roop Narayan 
 

Gadiari to Beniapur (Kolaghat): Double observer dolphin survey was also conducted for 

Roopnarayan River. This survey stretch was 32.44 km with a LPE of 25 (35-23) dolphins 

(Table 2).  

Kosi (District Supaul and Saharsa) 
 

 1. Supaul: A total of 60 dolphins were recorded in 87 Km stretch of the Kosi river in Saharsa. 

While approximately 60% of the sightings were of sub-adult dolphins, sighting of 4 calves 

during the survey was a good indication. However, we believe further long-term observations 

need to be made to confirm if the population breeds in Supaul division of the Kosi river. The 

dolphins were recorded mostly in sections of river where the average depth was two meters or 

more (Mean recorded depth for dolphin = 2.04 ± 1.11 m). However, the average thalweg depth 

for Supaul was lower than the required threshold depth as suggested in the report submitted to 

the Forest Department for the 2016 survey. These low depths may lead to fragmentation of the 

dolphin population by forming hydrological barriers and hence it is required to maintain a 

minimum ecological flow for the long-term benefit of the species. We suggest that long-term 
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monitoring measures should be taken up by the Forest Department to devise efficient 

management strategies to ensure the survival of this species in the Kosi river. 

 2. Saharsa: A total of 72 dolphins were recorded in 69 Km stretch of the Kosi river in Saharsa. 

Most of the sightings were of adult and sub-adult individuals however, we recorded four calves 

as well. The occurrence of calves in the region might be a good indication for the dolphin 

population and might suggest that the population breeds here. But long-term observations and 

monitoring are still needed to confirm this finding. The dolphins were recorded mostly in 

sections of river where the average depth was two meters or more (Mean recorded depth for 

dolphin = 2.04 ± 1.11 m). However, the average thalweg depth for Saharsa was found to be 

lower than the required threshold depth as suggested in the report submitted to the Forest 

Department for the 2016 survey. These low depths are a major concern for dolphins as well as 

health of the entire river ecosystem.  We suggest that long-term monitoring measures should 

be taken up by the Forest Department to devise efficient management strategies to ensure the 

survival of this species and management of its habitat in the Kosi river. 

The Brahmaputra, Subhansiri and Kulsi 
 

Total 1046 kms stretch of Brahmaputra river system was surveyed with 884 km stretch of 

Brahmaputra River from Assam-Arunachal Pradesh border to India-Bangladesh border on 3rd-

26th February, 93 km stretch of Subansiri River on 28th - 29th January and 69 km stretch in 

Kulsi River on 11th-15th March in 2018. Independent double observer based Mark-recapture 

method was used for the visual survey and underwater Line Transect survey using paired 

hydrophones were used for acoustic survey. 

The stretch of river Brahmaputra is divided into seven stretches and a total number of 746 

surfacing dolphins were recorded in them, accounting for an estimated population of 877 (858-

896) individuals. Similarly, 37 dolphins were recorded in Kulsi River and 48 dolphins (42-54) 

were counted in Subhansiri river. 
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FIGURE 5: DOLPHIN SIGHTING LOCATIONS IN RIVER BRAHMAPUTRA 

Table 2: River wise least counts and dolphin abundance estimates.  

River System Survey Effort Average 
Boat Speed 
(Km/h) 

Least 
Count 

Population 
Estimate 

Dates Days Hrs Km 

B
ra

hm
ap

ut
ra

 

Brahmaputra 2- 26 
February 
2018 

24 101 hrs 33 
min 

 

884 10.64 ± 0.72 746 877 ± 19 

Kulsi 11- 15 
March 2018 

5 15 hrs 

 

69 4.3 ± 0.2 37 37 

Subhansari 28- 29 
January 
2018 

2 9 hrs 23 
min 

 

93 10.3 ± 1.13 38 48 ± 6 

G
an

ge
s 

Ganges 15 Feb- 8 
March 2018 

22 84 hrs 30 
min 

625.1 9.6 ± 1.77 947 1337 ± 43 

Hooghly 20 Feb-2 

March 2018 
11 50 hrs 24 

min 
499.4
3 

12.7 ± 1.35 
till Kolkata 

236 236 

Hooghly      13.48 ± 2.71   



14 
 

Kolkata to  

Gangasagar 

Roopnarayan 21March 
2018 

1 2 hrs 10 
min 

32.44 15.56 ± 1.34 25 25 

Kosi 12- 23  
March 2018 

11 16 hrs 50 
min 

155.5
4 

9.24 ± 3.97 82 82 

 

For overall river based dolphin survey, Brahmaputra was divided into seven sectors (Figure 

1.11, 1.12, 1.13, 1.14, 1.15, 1.16) 

 

 

FIGURE 6: LULC SURROUNDING THE BRAHMAPUTRA SECTOR 1 
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FIGURE 7: LULC SURROUNDING THE BRAHMAPUTRA SECTOR 2 

 

 

FIGURE 8: LULC SURROUNDING THE BRAHMAPUTRA SECTOR 3 
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FIGURE 9: LULC SURROUNDING THE BRAHMAPUTRA SECTOR 4 

 

 

FIGURE 10:  LULC SURROUNDING THE BRAHMAPUTRA SECTOR 5 
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FIGURE 11: LULC SURROUNDING THE BRAHMAPUTRA SECTOR 6 

 

 

FIGURE 12: LULC SURROUNDING THE BRAHMAPUTRA SECTOR 7 
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 1.2 Ecological Monitoring of Dolphins 
 

Acoustic monitoring of Dolphins, its prey, and its habitat 
 

Very little is known about the habitat of the dolphin since conventional visual methods fail in 

resolution as river channel is wide and water is murky. Site-specific acoustic monitoring was 

carried out to understand the ecology of river dolphins in the river Ganges in Bihar and Kulsi 

in Assam. Three kinds of Passive Acoustic Monitoring devices (PAMs) were used to monitor 

the acoustic activity of dolphins in the river.  Dolphin click-train recorders (C-PoD) were 

deployed in the river Ganges to study the acoustic response of dolphins with respect to 

Motorized boat traffic. They were also deployed in Ganges and Kulsi to study the habitat use 

of dolphins in the river. Three units of broadband hydrophones (C-57) are procured from 

Cetacean Research Technology, USA (www.cetaceanresearch.com) and they are currently 

being tested and are actively being used to sample and record the frequency range at which 

dolphins, fishes, shrimps, and boats are operating. Experiments using A-Tag are being carried 

out to understand the depth wise usage of the river by dolphins. 

 

PHOTO 1: INITIALIZING AND DEPLOYMENT OF A-TAG IN THE RIVER 

Acoustic response of river dolphins to vessel traffic 
 

To study the effects of vessel traffic on dolphin behaviour, C-Pods were deployed in the river 

Ganges in Bihar and Kulsi in Assam. C-Pods are the passive acoustic monitoring devices 

(PAMs) and it acts as a receiver end for the sound waves travelling in the water. It receives the 

sound and classifies them into four broad categories, NBHF – Narrow band High Frequency, 

Other cetaceans (e.g. River dolphins), Sonar, and Unclassified. The classified data thus 

obtained, contains information regarding the inter click intervals for dolphins, the sound 

pressure level for each click, modal frequency, number of clicks per minute, etc. Pertaining to 

the study objectives, we assessed the effects of vessel traffic on acoustic behaviour of dolphin. 
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To accomplish that, the PAM device was left submerged in the water for the minimum of an 

hour to maximum of a week. The data thus generated is used for analysis using the software 

CPOD.exe and R 3.4.4. 

We found that dolphin acoustic activity (clicks/minute) increases with the activity of medium 

to large sized mechanized boats in the river as compared to when they are absent (Fig 1.2.1, 

Fig 1.2.3). The river dolphin is effectively blind and actively uses echolocation to search for 

prey, mates, and visualize its habitat, the finding indicate towards an induced stress on river 

dolphins corresponding to the production of high number of clicks per minute. 

 

Figure 17: Acoustic activity of dolphins when the motorized vessels are present and absent 

from the sampled area 

C-Pods were also used to assess the habitat use by dolphins in Ganges in Bihar. We selected 

two stretches of 20 km each; one in Bhagalpur and the other in Kahalgaon, Bihar. A total 

number of five C-Pods were deployed at a distance of 2 km each covering a stretch of 10 km. 

The exercise was repeated to sample a total of 40 km. We found that, dolphins are present in 

all the 40 km, but in certain stretches, they are undetected for a maximum of 6 hours. This 

suggests that the dolphins intensively use one area but they move around large distances to 

carry out other activities. However, the findings are indicative and require further sampling to 

support the argument (Fig 1.2.2). 
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(a) 

 

(b) 

Figure 18: Habitat use by dolphins in a 6 km stretch in Ganges, Bihar. Orange bars indicate 

the presence of dolphins in the area (a). The graph indicates the modal frequency of river 

dolphins recorded in the area (b).   
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Figure 19: dolphin clicks per minute when a medium and large sized motorized vessel is 

passing 

Boat noise characterisation in the river Ganges and Brahmaputra  
 

Monitoring behaviour of dolphins through acoustics in Ganges: 

Hydrophones with Tascam Recorder are being used to characterize anthropogenic noises and 

their effect on the dolphins (Figure 1.2.4). Preliminary testing and empirical data collection is 

going on in Ganges and Brahmaputra.  
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 (a)      (b) 

Figure 20: Spectral signature when motorized country boat is 20m away from hydrophone (a); 

spectral signature when motorized country boat is 200m away from hydrophone (b), which 

shows much quieter environment. 

  

Photo 2: Hydrophone with Tascam recorder (left); deploying C-pod (right) 

1.3 Equipment development and maintenance  
 

At the Wildlife Institute of India, we are currently developing instruments that will help us in 

gaining better insights in the ecology  of dolphins. Data loggers are also being designed for 

distribution in schools and colleges around the rivers. It will aid in generating large-scale long-

term information on seasonal changes in the river water chemistry.  

Design and development of data logger for water quality measurement (prototype): 

Designed equipment contains sensors for collecting data on various physico-chemical 

properties of water like PH, TDS, Flow, Temp., Pressure and Humidity. A single unit collects 

information on water temperature using miniature thermocouples. The other collects 
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information on water flow. All the information collected from these sensors is then stored in a 

micro SD card and data can be used for visualization and analysis. Schematics were drawn to 

fabricate PCB in order to produce it as a finished product (Figure 21). 

Design and development of data logger for water quality measurement (prototype; Fig 
21): 
 

Controller Used: Arduino MEGA 2560 based on ATmega2560 micro-controller 

Sensors used: Ph meter, TDS meter, Atmospheric temperature, pressure and humidity, Water 

Flow, Real Time Clock 

Data Storage: Micro SD card (Fat32) 

Display: 20x4 LCD  

Status: Fabricated PCB testing 

 

Figure 21: Prototype of Water quality testing kit 

Design and development of directional sound pressure measurement unit 
 

Processor Used: RaspberryPi 3B Micro-processor 

Sensors used: Analog MEMS microphone, Analog Sparkfun Microphone 

Data Storage: Micro SD card (Fat32) 

Display: N/a 

Status: Prototype testing 
• Design and development of miniature GPS data logger 

Controller Used: Arduino Pro Mini based on ATmega 328P microcontroller 

Sensors used: Sparkfun MINI gps GP-735, GPS shield  

Data Storage: Micro SD card (Fat32) 

Display: N/a 

Status: Prototype testing 
• Design and development of Flow measurement and data storage unit (Figure 22) 

Controller Used: Arduino NANO based on ATmega 328P microcontroller 

Sensors used: Flowmeter Counter Hall Sensor Switch 

Data Storage: Micro SD card (Fat32) 
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Display: N/a 

Status: Prototype testing 

 

Figure 22: Prototype of water flow measurement and data logger unit 

• Design and development of TPH (atmospheric temperature pressure humidity) data loggers 

(Fig 23) 

Controller Used: Arduino Pro Mini based on ATmega 328P microcontroller 

Sensors used: Bosch BME 280   

Data Storage: Micro SD card (Fat32) 

Display: N/a 

Status: Prototype testing 

 

Figure 23: Prototype of TPH (atmospheric temperature pressure humidity) data logger 

• Design and development of temperature data loggers for bird nest monitoring 

Controller Used: Arduino Pro Mini based on ATmega 328P microcontroller 

Sensors used: Thermistor thermal temperature module  

Data Storage: Micro SD card (Fat32) 

Display: N/a 

Status: Prototype testing 
• Design and development of waterproof water temperature data logger  
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Controller Used: Arduino Pro Mini based on ATmega 328P microcontroller 

Sensors used: Waterproof digital thermal sensor DS18B20 

Data Storage: Micro SD card (Fat32) 

Display: N/a 

Status: Prototype testing 

 

Figure 24: Prototype of Waterproof water temperature probe data logger 
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Chapter 2: Status assessment of associated river fauna 
like the Gharial, Otters, Turtles and Fish species 
 

2.1 Bird assemblage in the river Brahmaputra and Ganges 
 

Brahmaputra Bird Survey 

Water bird survey was conducted simultaneously with dolphin survey in Brahmaputra from 

03/02/2018 to 26/02/2018. For each sighting of bird/group of birds, distance of birds and 

angular bearing from boat was noted along with other variables like habitat characteristics, 

channel width and anthropogenic activity. 

A total of 46 species of water birds were recorded from 17,648 individual sightings. Out of 46 

species, 3 are Endangered, 2 are Vulnerable, 4 are Neat Threatened and remaining 37 are Least 

Concerned according to IUCN red list. Out of 7 sectors in Brahmaputra river, highest species 

richness (31 species) were recorded from Sector III with 3248 individual sightings. Sector III 

stretches from Dikhowmukh to Dhansirimukh region. Followed by third sector, Sector IV 

which encompasses Kaziranga National Park, had second highest species richness (29 species) 

recorded with 2168 individual sightings during the survey.  

2 of the 3 Endangered species recorded viz. Greater Adjutant Stork and Pallas’s Fish-Eagle; 

Both the Vulnerable species viz. Lesser Adjutant Leptoptilos javanicus and Wolly-Necked 

Stork Ciconia episcopus; and all the four Neat Threatened species viz. Black-Necked Stork 

Ephippiorhynchus asiaticus, Great Stone-Curlew Esacus recurvirostris, Northern lapwing 

Vanellus vanellus and Spot-Billed Pelican Pelecanus philippensis were all recorded mainly 

from Sector IV i.e. Kaziranga National Park which makes it an important river segment for 

conservation. 

In Sector I and II, a number of dead Ruddy Shelducks were seen flowing in river waters. Local 

fishermen also reported about poisoned killing of Ruddy Shelduck Tadorna ferruginea 

happening upstream. At two instances, fishermen were witnessed cooking the Ruddy Shelduck 

meat too. Although such type of duck hunting does not seem to be happening at larger scale in 

Assam, it is indeed a serious threat for migratory birds. 

Table 3: Bird species list around River Brahmaputra 

S.No Species  Scientific Name Count IUCN 
1 Bar-Headed Geese Anser indicus 367 Least Concerned 

2 Black Stork Ciconia nigra 58 Least Concerned 

3 Black-Headed Gull Chroicocephalus ridibundus 10 Least Concerned 
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4 Black-Necked Stork Ephippiorhynchus asiaticus 2 Near Threatened 

5 Buzzard Sp. Buteo sp. 3 Least Concerned 

6 Common pochard Aythya ferina 399 Least Concerned 

7 Common Shelduck Tadorna tadorna 81 Least Concerned 

8 Common Teal Anas crecca 434 Least Concerned 

9 Common Crane Grus grus 31 Least Concerned 

10 Curlew Numenius arquata 2 Least Concerned 

11 Darter Anhinga melanogaster 351 Least Concerned 

12 Ferruginous Duck Aythya nyroca 40 Least Concerned 

13 Peregrine Falcon Falco peregrinus 1 Least Concerned 

14 Great Cormorant Phalacrocorax carbo 601 Least Concerned 

15 Great Egret Egretta alba 81 Least Concerned 

16 Grey Heron Ardea cinerea 109 Least Concerned 

17 Great thick-knee Esacus recurvirostris 7 Near Threatened 

18 Gadwall Mareca strepera 6922 Least Concerned 

19 

Great-Crested 

Grebe Podiceps cristatus 104 Least Concerned 

20 Greylag Goose Anser anser 1039 Least Concerned 

21 Goldeneye Bucephala clangula 1 Least Concerned 

22 Indian Cormorant Phalacrocorax fuscicollis 7 Least Concerned 

23 Intermediate Egret Egretta intermedia 29 Least Concerned 

24 Pied Kingfisher Ceryle rudis 40 Least Concerned 

25 Little Cormorant Microcarbo niger 568 Least Concerned 

26 Little egret Egretta garzetta 70 Least Concerned 

27 Striated heron Butorides striata 1 Least Concerned 

28 Lesser Adjutant Leptoptilos javanicus 1 Vulnerable 

29 Mallard Anas platyrhynchos 2059 Least Concerned 

30 Northern lapwing Vanellus vanellus 19 Near Threatened 

31 Northern Pintail Anas acuta 136 Least Concerned 

32 Northern Shoveller Spatula clypeata 54 Least Concerned 

33 Osprey Pandion haliaetus 38 Least Concerned 

34 Palla's Gull Ichthyaetus ichthyaetus 40 Least Concerned 

35 Spot-billed Pelican Pelecanus philippensis 48 Near Threatened 

36 Pallas's Fish-eagle Haliaeetus leucoryphus 2 Endangered 

37 

Red-Crested 

Pochard Netta rufina 90 Least Concerned 

38 Small Pratincole Glareola lactea 162 Least Concerned 

39 Ruddy shelduck Tadorna ferruginea 2855 Least Concerned 

40 Spot-billed Duck Anas poecilorhyncha 605 Least Concerned 

41 Steppe eagle Aquila nipalensis 31 Endangered 

42 Greater Adjutant Leptoptilos dubius 10 Endangered 

43 Tufted duck Aythya fuligula 26 Least Concerned 
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44 Wigeon Mareca penelope 110 Least Concerned 

45 White-necked stork Ciconia episcopus 2 Vulnerable 

46 White-tailed Eagle Haliaeetus albicilla 2 Least Concerned 

 

 

Figure 25: Bird survey in River Brahmaputra  

Ganges Bird Survey 

Water birds were also recorded simultaneously as a part of the dolphin survey in the Ganges 

from 15/02/2018 to 8/03/2018. For each sighting of bird/group of birds, species and their counts 

were recorded along with the habitat characteristics, channel width and anthropogenic activity.  

A total of 60 species of birds were recorded in the Ganges River between Chausa, Bihar and 

Farakka, West Bengal. Out of the 60 species recorded, 2 are Endangered, 8 are Near-

Threatened and 3 are Vulnerable according to the IUCN red list. The bird species richness and 

abundance was highest in the Vikramshila Dolphin Sanctuary (Figure 2.1). 

1 of the 2 Endangered species recorded viz. Greater Adjutant Leptopilos dubius; 5 of the 8 

Near-threatened species recorded viz. Black-headed Ibis Threskiornis melanocephalus, Black-

necked Stork Ephippiorhynchus asiaticus, Eurasian Curlew Numenius arquata, Painted Stork 

Mycteria leucocephala, and River Lapwing Vanellus duvaucelii; 2 of the 3 Vulnerable species 

recorded viz. Indian Skimmer Rynchops albicollis and Woolly-necked Stork Ciconia episcopus 

were all recorded mostly in the Vikramshila Dolphin Sanctuary. This highlights the importance 

of the river segment protected by this sanctuary. 

However, large-scale poisoning was also seen to take place in one part of the Vikramshila 

Dolphin Sanctuary near Kahalgaon. On interviewing the local fishermen and cucurbit farmers 

it was found out that the poisoning is done to hunt the migratory birds, in particular Ruddy 
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Shelduck Tadorna ferruginea and other duck species that use this area as a stopover site during 

the migration. Various carcasses of Cattle Egrets and House crows were also seen along the 

river banks highlighting the impact of the poisoning on other species as well. Although this 

was observed locally, the impact of use of poison for hunting may extend even to the aquatic 

ecosystem. 

Table 4: Bird species list around River Ganges 

S.No
. Species Scientific Name Count IUCN Status 

1 Asian Openbill Anastomus oscitans 3635 Least Concerned 

2 Bank Mynah Acridotheres ginginianus 150 Least Concerned 

3 Bar-headed Goose Anser indicus 50 Least Concerned 

4 Black Kite Milvus migrans 175 Least Concerned 

5 Black Stork Ciconia nigra 2 Least Concerned 

6 Black-headed Gull 

Chroicocephalus 
ridibundus 675 Least Concerned 

7 Black-headed Ibis 

Threskiornis 
melanocephalus 198 Near Threatened 

8 Black-necked Stork Ephippiorhynchus asiaticus 15 Near Threatened 

9 Black-winged Stilt Himantopus himantopus 19 Least Concerned 

10 Caspian Tern Hydroprogne caspia 3 Least Concerned 

11 Cattle Egret Bubulcus ibis 97 Least Concerned 

12 Common Buzzard Buteo buteo 1 Least Concerned 

13 Common Coot Fulica atra 309 Least Concerned 

14 Common Greenshank Tringa nebularia 139 Least Concerned 

15 Common Kestrel Falco tinnunculus 1 Least Concerned 

16 Common Redshank Tringa totanus 28 Least Concerned 

17 Common Shelduck Tadorna tadorna 6 Least Concerned 

18 Demoiselle Crane Grus virgo 3 Least Concerned 

19 Egyptian Vulture Neophron percnopterus 2 Endangered 

20 Eurasian Curlew Numenius arquata 41 Near Threatened 

21 Eurasian Spoonbill Platalea leucorodia 42 Least Concerned 

22 Eurasian Wigeon Mareca penelope 10 Least Concerned 

23 Falcated Duck Mareca falcata 1 Near Threatened 

24 Ferruginous Duck Aythya nyroca 15 Near Threatened 

25 Gadwall Mareca strepera 1111 Least Concerned 

26 Garganey Spatula querquedula 20 Least Concerned 

27 Great Cormorant Phalacrocorax carbo 624 Least Concerned 

28 Great Crested Grebe Podiceps cristatus 299 Least Concerned 

29 Great Egret Ardea alba 80 Least Concerned 

30 Greater Adjutant Leptoptilos dubius 35 Endangered 
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31 Greater Coucal Centropus sinensis 1 Least Concerned 

32 Grey Heron Ardea cinerea 115 Least Concerned 

33 Greylag Goose Anser anser 5 Least Concerned 

34 Himalayan Vulture Gyps himalayensis 1 Near Threatened 

35 Indian Cormorant Phalacrocorax fuscicollis 9 Least Concerned 

36 Indian Skimmer Rynchops albicollis 30 Vulnerable 

37 Intermediate Egret Ardea intermedia 307 Least Concerned 

38 Lesser Adjutant Leptoptilos javanicus 55 Vulnerable 

39 Lesser Whistling-duck Dendrocygna javanica 8 Least Concerned 

40 Little Cormorant Phalacrocorax niger 2175 Least Concerned 

41 Little Egret Egretta garzetta 32 Least Concerned 

42 Little Grebe Tachybaptus ruficollis 2 Least Concerned 

43 Little Tern Sternula albifrons 6 Least Concerned 

44 Northern Pintail Anas acuta 1238 Least Concerned 

45 Northern Shoveler Anas clypeata 52 Least Concerned 

46 Osprey Pandion haliaetus 28 Least Concerned 

47 Pallas's Gull Ichthyaetus ichthyaetus 63 Least Concerned 

48 Painted Stork Mycteria leucocephala 23 Near Threatened 

49 Peregrine Falcon Falco peregrinus 3 Least Concerned 

50 Pied Kingfisher Ceryle rudis 28 Least Concerned 

51 Purple Heron Ardea purpurea 3 Least Concerned 

52 Red-crested Pochard Netta rufina 206 Least Concerned 

53 Red-naped Ibis Pseudibis papillosa 795 Least Concerned 

54 River Lapwing Vanellus duvaucelii 54 Near Threatened 

55 Ruddy Shelduck Tadorna ferruginea 1151 Least Concerned 

56 Small Pratincole Glareola lactea 1193 Least Concerned 

57 Tawny Eagle Aquila rapax 1 Least Concerned 

58 Tufted Duck Aythya fuligula 25 Least Concerned 

59 

White-throated 

Kingfisher Halcyon smyrnensis 2 Least Concerned 

60 Woolly-necked Stork Ciconia episcopus 79 Vulnerable 
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Figure 26: Bird survey in River Ganges  

2.2 Fish survey in Kahalgaon, Bihar and Subhansiri River  
 

Pre-Monsoon fish survey in Kahalgaon, Bihar 

Fish composition structure was studied in the Kahalgaon fish market for pre-monsoon season. 

A total of 55 species were found with an effort of 21 days. Morph metric and biomass data for 

these fishes is generated and the analysis is currently under process (Table 3). 

Table 5: Fish species found Pre-monsoon fish market survey in Kahalgaon, Bihar. 

S.No. Vernacular names  Scientific name 

1 Aariya Sperata aor 

2 Aariya choti Sperata seenghala 

3 Arwari Rhinomugil corsula 

4 Bachwa Clupisoma garua 

5 Bagar (bada) Bagarius yarrellii 

6 Bagar (chota) Bagarius bagarius 

7 Bami Mastacembelus armatus 

8 Bamsar Monopterus cuchia 

9 Bata Labeo bata 

10 Bhola Johnius gangeticus 
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11 Buari Wallago attu 

12 Bulla Glossogobius giuris 

13 Catla Catla catla 

14 Chanda Chanda nama 

15 Chilwa Salmostoma bacaila 

16 Gainchi Macrognathus aral 

17 Gainchi Macrognathus pancalus 

18 Garey Channa punctata 

19 Gau maa Crossocheilus latius latius 

20 Gazaal, sauri Channa marulius 

21 Gurda Osteobrama cotio cotio 

22 Hadda Nangra viridescens 

23 Kaahi, chapri Gudusia chapra 

24 Kalmos Labeo calbasu 

25 Katghurni Notopterus notopterus 

26 Kawaloli Xenentodon cancila 

27 Khaksi Cicamugil cascasia 

28 Koi Anabas testudineus 

29 Kutrum Botia dario 

30 lohachat Botia lohachata 

31 Marwa Amblypharyngodon mola 

32 Mirka Cirrhinus mrigala 

33 Moy Chitala chitala 

34 Pabta Ompok pabo 

35 Palwa Mystus cavasius 

36 Patasi Neotropius atherinoides 
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37 Pathar chatti Johnius coitor 

38 Phaswa Setipinna brevifilis 

39 Phaswa (black pectoral fin) Setipinna phasa 

40 Phokcha Lieodon cutcutia 

41 Pihora Cabdio morar 

42 Pothi Punthius chonchonius 

43 Pothi (badi), Dadhi Puntius sarana sarana 

44 Pothi (orange Lateral line) Punthius sophore 

45 Pothi (orange operculum) Punthius chola 

46 Ranga Pseudodambassis ranga 

47 Rehu Labeo rohita 

48 Rita Rita rita 

49 Sauri Channa striata 

50 Seelan Silonia silondia 

51 Singhi Heteropneustes fossilis 

52 Sugwa Eutropiichthys vacha 

53 Sutri Ailia coila 

54 Teen katiya Neotropius atherinoides 

55 Tengda, Tengra Mystus tengara 

 

Fish survey in River Brahmaputra, Assam 

Fish species variety was studied in local fish market around banks of river Brahmaputra in 

Assam. A total of 62 species were identified (Table 4). 

Table 6: Fish market survey around River Brahmaputra, Assam 

S.No. Vernacular names  Scientific name 

1 Chanda (Bengali), Elongate glass-perchlet (English) Chanda nama 
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2 Choto Chanda (Bengali) Parambassis lala 

3 Indian glassy fish (English), Chanda (Bengali), Ranga-

chanda (Bengali), Ronga (Bengali), Chanda (Hindi), 

Chandra (Hindi), Channari (Hindi), Ranga-chanda 

(Hindi) 

Parambassis ranga 

4 Climbing perch (English), Kai (Assamese), Kawai 

(Assamese), Koi (Assamese), Kai (Bengali), Kawai 

(Bengali), Koi (Bengali), Kobai (Hindi) 

Anabas testudineus 

5 Badis (English), Nabat (Assamese), Bot koi (Bengali), 

Dwarf chameleonfish (English) 

Badis badis 

6 Gangetic mystus (English), Barsingarah (Assamese), 

Singarah (Assamese), Gulia (Bengali), Kabasi-tengra 

(Bengali), Tengra (Bengali), Kala-tenguah (Hindi), 

Kavasi (Hindi), Palwa (Hindi), Shingta (Hindi), Shingti 

(Hindi), Tenguah (Hindi) 

Mystus cavasius 

7 Tengara mystus (English), Singorah (Assamese), 

Singorah (Bengali) 

Mystus tengara 

8 Striped dwarf catfish (English), Lal tingara (Assamese), 

Singorah (Assamese), Lal tingara (Bengali), Tengara 

(Bengali), Kuggur (Hindi), Palwa (Hindi), Tengara 

(Hindi) 

Mystus vittatus 

9 Rita (English), Reta (Bengali), Reti (Bengali), Chona 

(Hindi), Choua (Hindi), Hunna (Hindi), Ritha (Hindi) 

Rita rita 

10 Long-whiskered catfish (English Sperata aor 

11 Giant river-catfish (English), Aor (Assamese), Arii 

(Assamese), Auri (Assamese), Air (Bengali), Aoyeer 

(Bengali), Arr-tengara (Bengali), Guji (Bengali), अरी 
(Hindi), Ari (Hindi), Arii (Hindi), Gagari (Hindi), 

Katurna (Hindi), Pogal (Hindi), Seenghala (Hindi), 

Sperata seenghala 
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Singara (Hindi), Singhara (Hindi), Tegari (Hindi), 

Tengara (Hindi), Tengra (Hindi) 

12 Bilturi (Bengali), Gadera (Hindi) Acanthocobitis botia 

13 Kakila (Bengali), Freshwater garfish (English), Kokila 

(Assamese), Kakiya (Bengali), Kankely (Bengali) 

Xenentodon cancila 

14 Indian chaca (English), Chega (Assamese), Kutkutya 

(Bengali) 

Chaca chaca 

15 Gachua (Bengali) Channa gachua 

16 Bullseye snakehead (English), Haal (Assamese), Gajal 

(Bengali), Gajar (Bengali), Sal (Bengali), Giant 

snakehead (English), Moori (Hindi), Bohr (Hindi), 

Pumuri (Hindi), Pumurl (Hindi) 

Channa marulius 

17 Spotted snakehead (English), Gorissa (Assamese), Goroi 

(Assamese), Lata (Bengali), Lati (Bengali), Taki 

(Bengali) 

Channa punctata 

18 Mozambique cichlid (English), Tilapia (English) Oreochromis 
mossambicus 

19 Magur (English), Magur (Assamese), Mahgur 

(Assamese), Jagur (Bengali), Magur (Bengali), Mah-gur 

(Bengali), Mahgur (Bengali), Mangri (Hindi), Mangur 

(Hindi), Manguri (Hindi), Wagur (Hindi) 

Clarius batrachus 

20 North African catfish (English) Clarias gariepinus 

21 Chacunda gizzard shad Anodontostoma 
chacunda 

22 Ganges river gizzard shad (English), Koroti (Assamese), 

Majhali-suhia (Hindi), Suhia (Hindi), Khoira (Bengali), 

Ganges gizzard shad (English) 

Gonialosa manmina 
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23 Hilsa (English), Ilish (Assamese), Hilsa (Bengali), Ilish 

(Bengali), Ilisha (Bengali), Ilishmach (Bengali), Hilsa 

shad (English) 

Tenualosa ilisha 

24 Necktie loach (English), Botuk mach (Assamese), Rani 

mach (Bengali) 

Botia dario 

25 Gongota loach (English) Canthophrys gongota 

26 Guntea loach (English), Botia (Assamese), Gutum 

(Bengali) 

Lepidocephalichthys 
guntea 

27 Indian carplet (English) Amblypharyngodon 
mola 

28 Jaya (English) Aspidoparia jaya 

29 Barred baril (English), Chedra (Bengali) Barilius barila 

30 Aspidoparia (English) Cabdio morar 

31 Bhakur (Hindi), Baudhekera (Assamese), Baudhekra 

(Assamese), Bhakua (Assamese), Catla (Bengali), Katal 

(Bengali), Katla (Bengali), Pla kra ho (Bengali), Catla 

(English), Catla catla (English) 

Catla catla 

32 Mrigal (English), Nain (Hindi), Mariga (Assamese), 

Mirrgah (Assamese), Mrigal (Bengali), Mrigala 

(Bengali), White carp (English), Morakhee (Gujarati), 

Nagari (Gujarati), Nain (Hindi), Mirki (Hindi), Mrigal 

(Hindi), Nainee (Hindi), Narain (Hindi) 

Cirrhinus mrigala 

33 Giant danio (English), Chebli (Bengali) Danio aequipinnatus 

34 Zebra danio (English), Anju (Hindi), Anju (Bengali), 

Zebrafish (English) 

Danio rerio 
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35 Devario danio (English), Nipati (Bengali) Devario devario 

36 Sucker head (English), Gadhera (Hindi) Garra sps 

37 Karnataka labeo (English), Kaliara (Assamese), Kalisasu 

(Assamese), Mahlee (Assamese), Mali (Assamese), 

Kalbasu (Bengali), Kalbose (Bengali), Kalibaus 

(Bengali), Kundu (Bengali), Mali (Bengali), Dai 

(Gujarati), Dhai (Hindi), Kalabenise (Hindi), Kalbons 

(Hindi), Karnaunehar (Hindi) 

Labeo calbasu 

38 Large razorbelly minnow (English), Chelakani 

(Assamese), Chela (Bengali), Kataria (Bengali) 

Salmophasia bacaila 

39 Peninsular olive barb (English), Pondicherry barb 

(English), Sar puti (Bengali), Olive barb (English) 

Systomus sarana 

40 Golden mahseer (English), Chadu (Hindi), Jongapithia 

(Assamese), Junga (Assamese), Jungapithia (Assamese), 

Peetia (Assamese), Pithia (Assamese), Khamahasur 

(Bengali), Mahasol (Bengali), Putitor (Bengali), Sahara 

(Bengali), Turyia (Bengali), Assam mahseer (English), 

Common Himalayan mahseer (English), Copper mahseer 

(English) 

Tor putitora 

41 Gangetic hairfin anchovy (English), Chalo (Assamese), 

Salo (Assamese), Phansa (Bengali), Phasa (Bengali), 

Gangetic anchovy (English), Phansha (Bengali), Long-

finned gangetic anchovy (English) 

Setipinna phasa 

42 Balia (Bengali), Tank goby (English), Belay (Bengali), 

Bhalia (Bengali), Bar eyed goby (English) 

Glossogobius giuris 

43 Stinging catfish (English), Singhi (Assamese) Heteropneustes 
fossilis 

44 One-stripe spinyeel (English) Macrognathus aral 
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45 Tire-track spinyeel (English), Baam (Hindi), Bami 

(Assamese), Baim (Bengali), Bami (Bengali), Spiny eel 

(English), Baam (Hindi), Bami (Hindi) 

Mastacembelus 
armatus 

46 Mottled nandus (English), Badvaadei (Assamese), 

Gadgadi (Assamese), Gadguddi (Assamese), Gedgedi 

(Assamese), Beda (Bengali), Bheda (Bengali), Gudtha 

(Bengali), Latha (Bengali), Meni (Bengali), Nadosh 

(Bengali), Nadus (Bengali), Nanda (Bengali), Debari 

(Hindi), Vaadhul (Hindi) 

Nandus nandus 

47 Kandla (Assamese), Chital (Bengali), Chithal (Bengali), 

Mohi (Bihari), Feather back (English) 

Chitala chitala 

48 Falui (Bengali), Feather back (English), Kanduli 

(Assamese), Pholui (Bengali), Phouli (Bengali), Grey 

featherback (English), Pholi (Hindi) 

Notopterus notopterus 

49 Giant gourami (English), Kholiana (Assamese), Kholiana 

(Bengali), Kholisha (Bengali), Stripled gourami (English) 

Trichogaster fasciata 

50 Dwarf gourami (English), Lolholisha (Assamese), 

Khalisha (Bengali), Khosti (Hindi) 

Trichogaster lalius 

51 Gangetic ailia (English), Kajuli (Assamese) Ailia coila 

52 Guarchcha (English), Neria (Assamese), Ghaura 

(Bengali), Garua bachcha (English) 

Clupisoma garua 

53 Batchwa vacha (English), Bacha (Assamese), Basa 

(Assamese), Kangon (Assamese), Tunti (Assamese), 

Vacha (Assamese), Bhacha (Bengali), Caingun (Bengali), 

Kangon (Bengali), Katla (Bengali), Tunti (Bengali), 

Vacha (Bengali), Bachawa (Hindi), Banjhoo (Hindi), 

Neemuch (Hindi), Sugwabachoya (Hindi) 

Eutropiichthys vacha 

54 Indian potasi (English), Bohduah (Assamese) Neotropius 
atherinoides 
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55 Indian butter-catfish (English), Pabho (Assamese), Pabo 

(Assamese), Pahboh (Assamese), Pava (Assamese), 

Puffta (Bengali), Chechera (Hindi), Gugli (Hindi), 

Jalkapoor (Hindi), Papta (Hindi), Puffta (Hindi) 

Ompok bimaculatus 

56 Pabdah catfish (English), Pabda (Assamese), Khababia 

(Khasi) 

Ompok pabda 

57 Boal (English), Barali (Assamese), Parhin (Assamese), 

Poil (Assamese), Sareng (Assamese), Barali (Bengali), 

Bayali (Bengali), Boal (Bengali), Boyali (Bengali), 

Koyali (Bengali), Padin (Gujarati), Barwari (Hindi), 

Boalee (Hindi), Boyari (Hindi), Paran (Hindi) 

Wallago attu 

58 Bhgha aor (Bengali), Gangetic goonch (English), Garuah 

bagai (Assamese), Bag mach (Bengali), Bhagar (Bengali) 

Bagarius bagarius 

59 Huddah nangra (English) Gogangra viridescens 

60 Indian gagata (English) Gagata cenia 

61 Cuchia (English), Kuchia (Assamese), Kuchia (Bengali), 

Kuchiya (Bengali), Gangetic mudeel (English) 

Monopterus cuchia 

62 Ocellated pufferfish (English), Gangatop (Assamese), 

Tepa (Bengali) 

Leiodon cutcutia 
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Seasonal fish survey in Subhansiri River, Assam 

Fish survey was done seasonally in 3 selected stretches (up, mid and downstream) across the 

river by using gill nets (2 cm to 6 cm) and cast nets (5 mm to 1.5 cm). Fish from gill nets were 

collected after every 10 to 15 minutes while casting in continuous mode along the selected 

stretch. Cast net was casted in 3 locations within a km stretch. Fish local name, catch weights, 

number of fish caught, standard lengths were recorded. 3 fish market from the surveyed river 

stretches were surveyed for checking variety of fish.  

Table 7: Fish check list from Subhansiri River (2017 survey) 

Sl. No. Vernacular Names Sceintific name 

1.  Ari Aorichthys aor 

2.  Bami Mastacembelus armatus 

3.  Bato Labeo bata 

4.  Bhangon Labeo boga 

5.  Boriola Gudusia chapra 

6.  Borali Wallago attu 

7.  Botia Acanthocobitis spp. 

8.  Bosa Eutropiichthys vacha 

9.  Chanda Chanda nama, Pseudambassis spp.,  

10.  Chela To Be Identified 

11.  Chelkona Salmostoma bacaila 

12.  Gutum To Be Identified 

13.  Hafoi Devario devario 

14.  Kokila Xenentodon cancila 

15.  Keyakata Gagata spp. 

16.  Koroti Gudusia chapra 

17.  Kuhi Labeo gonius 

18.  Kuran Barilius barna 
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19.  Laopotia Chela spp. 

20.  Mirika Cirrhinus mrigala 

21.  Mua Amblypharyngodon mola 

22.  Naro Labeo bata 

23.  Neria Clupisoma garua 

24.  Nepura Labeo dero 

25.  Patimutura Glossogobius giuris 

26.  Pitkait To Be Identified 

27.  Phupa To Be Identified 

28.  Puthi Puntius spp. 

29.  Rohu Labeo rohita 

30.  Singora Mystus spp. 

31.  Sundari To Be Identified  

32.  Silghoria Labeo dyocheilus 
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Chapter 3: Quality assessment of river habitat in terms 
of water quality, anthropogenic pressure and landscape 
surrounding riverscape 
The river systems of Ganges and Brahmaputra are dynamic in terms of the river channels and 

river courses; they also face immense anthropogenic threats in the form of sand mining, 

dredging, discharge of industrial effluents, excessive use of fertilizers and pesticides from the 

adjoining agricultural fields, waste from settlements, etc. In this situation, availability of the 

basic information on the physico-chemical properties of the rivers becomes of a great 

importance.  

3.1 Habitat and water quality parameters during the dolphin survey  
 The river wide survey for generating information on the habitat and water quality was 

conducted along with the dolphin survey in the Brahmaputra, Kulsi, Subhansiri, Ganges, 

Hooghly, Roopnarayan and kosi rivers. YSI-Pro Plus and YSI-ProDSS (YSI, USA) were used 

to collect information on salinity, specific conductance, TDS, dissolved oxygen, pH, 

temperature, and Chloride in water. YSI devices were programmed to log data at every 6 

seconds interval. Chart plotters, a device to log depth data along with GPS coordinates were 

also deployed on the survey boats and were programmed to log information at every 6 seconds 

interval. The river wise baseline information is provided in the Table 8-9. 

Table 8: Habitat and water quality parameters in Brahmaputra river systems 

Parameter Brahmaputra River System 

Brahmaputra Kulsi Subhansiri 

Sampling Time 2- 26 February 2018 11- 15 March 2018 28- 29 January 

2018 

Channel Width (m) 768.5 64.06 330.9 

Channel Depth (m) 5.24 ± 2.94 1.82 ± 1.6 2.87 ± 1.26 

Salinity (ppt) 0.09 0.02 0.06 

Specific Conductance 
(uS/cm) 

195.47 + 19.10 48.25 + 7.66 143.05 + 26.61 

Total Dissolved 
Solids (mg/L) 

126.1 29.4 87.35 

Dissolved Oxygen 
(mg/L) 

9.08 8.17 9.74 

pH -- -- -- 
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Temperature (°C) 18.87 24.37 15.98 

Chloride (mg/L) 0.89 266 -- 

Table 9: Habitat and water quality parameters in Ganges river systems 

Parameter Ganges River System 

Ganges Hooghly (till 
Kolkata) 

Hooghly (from 
Kolkata to 
Ganges Sagar) 

Roopnaraya
n 

Kosi 

Sampling 
Time 

15 Feb- 8 

March 

2018 

20 Feb-2 March 2018 21March 

2018 
12- 23  March 

2018 

Channel 
Width (m) 

666.7 372.7 2000+(ocular estimate) ~2500 

(ocular 
estimate) 

364 ± 163.17 

Channel 
Depth (m) 

6.73 ± 4.7 5.7 ± 

3.39 

  6.77 ± 4.27 1.76 ± 1.03 

Salinity (ppt) 0.18 0.15*   -- 0.063 ± 0.0006 

Specific 
Conductance 
(uS/cm) 

376.2 326.5

* 

  -- 137.78 ± 10.32 

Total 
Dissolved 
Solids 
(mg/L) 

244.5 210*   -- 0.089 ± 0.006 

Dissolved 
Oxygen 
(mg/L) 

9.72 8.45*   -- 7.55 ± 0.37 

pH 8.44 --   -- 7.54 ± 0.42 

Temperature 
(°C) 

22.5 22.7*   -- 27.25 ± 1.12 

Chloride 
(mg/L) 

-- --   -- -- 

Note- * water chemistry till Kolkata since standards were unavailable for estuarine water 
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3.2 Water quality of Brahmaputra and tributaries 

 The hydrochemistry of the river Brahmaputra and its tributaries was studied during the 

period December, 2017 to January, 2018 in order to find out the overall quality of water in river 

and to analyze its possible connection with health of river fauna. It is to mention here that 

during the month of November 2017, an earthquake (6.9 magnitudes) in the Tibet had caused 

the sudden rise in turbidity of river Siang and that remained till the end of December. That 

affected the overall turbidity of water in river Brahmaputra. The turbidity plays an important 

role in primary productivity of aquatic system that further influences the food availability in 

lower trophic level as well as higher trophic steers of the food web in river ecosystem. 

Therefore, this period (December 2017 to January 2018) was selected for the monitoring of 

river water quality. The primary objective of this study was to create a baseline information 

about selected parameters of aquatic system which are directly connected to the health of the 

river. Major water quality parameters include (Turbidity. Temperature, Dissolved Oxygen 

(DO), Electrical Conductivity (EC), Total Dissolved Solid (TDS), Salinity, Chloride content 

and elemental composition (Iron (Fe), Lead (Pb), Chromium (Cr), Nickel (Ni), Zinc (Zn), 

Magnesium (Mg), Copper (Cu) and Cadmium (Cd). 

A total of 46 stations were identified (including 13 sampling points on the main stretch 

of the river Brahmaputra covering about 900 km distance and 33 sampling points on the major 

tributaries of the river Brahmaputra) in order to estimate the overall water quality of river 

Brahmaputra at different geographical locations (Figure 27). 

 

Figure 27: Geographical locations of sampling station on river Brahmaputra and its tributaries. 
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Photo 2: Collection of water quality data by Pro-DSS handheld multi-parameter probe at 

different sampling points. 

The complete stretch of the river Brahmaputra in Assam was sampled for the hydro 

chemical study and Pro-DSS handheld multi-parameter probe (YSI, USA) was used for data 

collection. To measure the heavy metal contents in the water, the water sample was collected 

from different sampling stations in a pre-cleaned sterilized amber HDPE bottles (1 L) as per 

standard methodology described in APHA (2012) and stored in ice box and transferred back to 

the WII laboratory at Dehradun to analyse the heavy metals. In the laboratory, the heavy metal 

content in water was analysed by using Atomic Absorption Spectrophotometer (AAS).   

The major water quality parameters of river Brahmaputra were in the ranges of  14.9 – 

20.4 °C, temperature; 13.16 – 123.49 NTU, turbidity; 7.98 – 10.54 mg/l, DO; 139 – 

216.1µS/cm, EC; 105 – 156 mg/l, TDS; 0.08 – 0.11 psu, salinity and 0.21 – 2.0 mg/l, Cl-. The 

average mean of water quality parameters temperature, turbidity, DO, EC, TDS, salinity and 

Cl- was 18.87°C, 44.25 NTU, 9.08 mg/l, 180.64 µS/cm, 133.79 mg/l, 0.1 ppt and 0.484 mg/l, 

respectively (Table 10).  

 

 

 

 



46 
 

Table 10: Avg ± SD of water parameters of river Brahmaputra and its tributaries 

Parameter Brahmaputra North bank South Bank 
Turbidity (NTU) 44.25 ± 19.30 11.64 ± 7.72 25.04 ± 16.66 

Temperature (∘C) 18.87 ± 1.48 19.7 ± 2.35 19.89 ± 1.00 

Dissolved Oxygen 

(mg/l) 

9.08 ± 0.61 9.33 ± 0.93 8.79 ± 0.82 

Conductivity (µS/cm) 180.64 ± 16.84 172.16 ± 98.17 111.51 ± 58.15 

TDS (mg/l) 133.79 ± 11.65 123.66 ± 66.56 80.5 ± 41.64 

Salinity (ppt) 0.10 ± 0.01 0.09 ± 0.05 0.06 ± 0.03 

Chloride (mg/l) 0.484 ± 0.31 0.355 ± 0.34 0.4 ± 0.24 

In this study, efforts were also made to record the major water quality parameters of the 

tributaries that enters the river Brahmaputra from Northern bank (tributaries receiving water 

mainly from the glaciers of the Himalaya) and Southern bank (tributaries receiving water 

mainly from monsoon originated from the southern part of the North-East region) on the overall 

water quality of river Brahmaputra. For that, the water quality parameters of Northern and 

Southern bank were compared.  The major water quality parameters of Northern bank 

tributaries  ranges of 14.4 – 21.9 °C, temperature; 0.68 – 42.21 NTU, turbidity; 8.17 – 12.73 

mg/l, DO; 39.6 – 414.7 µS/cm, EC; 32 – 287 mg/l, TDS; 0.02 – 0.21 ppt, salinity and 0.11 – 

1.73 mg/l, Cl-. Whereas, the water quality parameters of Southern bank tributaries ranges 17.8 

– 22.2 °C, temperature; 5.98 – 78.53 NTU, turbidity; 6.51 – 10.78 mg/l, DO; 30.8 – 226 µS/cm, 

EC; 23 – 162 mg/l, TDS; 0.02 – 0.12 ppt, salinity and 0.14 – 0.87 mg/l, Cl- . 

As per the standard decided by the Bureau of Indian Standard (BIS) (IS: 10500: 1991) 

for drinking and industrial purposes and for irrigation uses by the Environmental Studies 

Board, 1973, the results of water quality were compared to see the quality of Brahmaputra river 

water for domestic and industrial purposes. The turbidity exceeds (> 10 NTU) at all the 

sampling locations of the main stretch of river Brahmaputra while out of 33 a total of 12 

tributaries showed the lower turbidity than the prescribed limits. High level of particulate 

matter in water affects the light penetration and thus lowers the productivity, habitat quality 

and recreational values of river water. In rivers, increasing sediment load and siltation are 

considered as a major cause of increasing turbidity which can result in the destruction of 

habitats of fish and other aquatic biota. Such kind of particles acts as shelter places for various 

pollutants, toxic metals and microbial substances. Thus, turbidity is considered as an indicator 

of pollution load in the river system. If high turbid water is consumed than it also causes serious 

health hazardous in human. All other water quality parameters measured in this study were in 

the ranges of prescribed limits for drinking and industrial purposes by BIS.  

Table 11: Sampling locations of river Brahmaputra and its Northern and Southern banks where 

water quality tests were performed 

 Tributaries 
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Sampling 

Location 

Brahmaputra 

Biswanath Ghat (Biswanath), Jahaj Ghat, Bhomoraguri (Tezpur), Nimati 

Ghat (Jorhat), Dikhowmukh (Sivasagar), Guijan Ghat (Tinsukia), Bogibeel 

Ghat (Dibrugarh), Bharalu confluence, Rajghat Saualkuchi, Uzan bazaar 

(Guwahati), Kachari Ghat (Goalpara), Jogighopa (Bongaigaon) and 

Kachari Ghat (Dhubri) Northern Bank tributaries Ronganadi, Subhansiri, 

Simen, Dikrong, Burhigang, Jiyabharali, Champawati, Godadhar, Tiptai, 

Gaurang, Tuniya, Aie, Manas, Beki, Pagladia, Baralia, Puthimari Southern 

Bank tributaries Dhansiri, Bhugdoi, Jhanji, Dikhow, Lohit, Sessa, 

Burhidihing, Disang, Dhansiri, Kolong, Kopili, Kalangmukh, Kulsi, 

Dudhnoi, Krishnai and Bolbola. 

Tributaries Of 

Northern 

Bank 

Ronganadi, Subhansiri, Simen, Dikrong, Burhigang, Jiyabharali, 

Champawati, Godadhar, Tiptai, Gaurang, Tuniya, Aie, Manas, Beki, 

Pagladia, Baralia, Puthimari 

Tributaries Of 

Southern 

Bank 

Dhansiri, Bhugdoi, Jhanji, Dikhow, Lohit, Sessa, Burhidihing, Disang, 

Dhansiri, Kolong, Kopili, Kalangmukh,  Kulsi, Dudhnoi, Krishnai and 

Bolbola. 

 

The results of heavy metals analysis revealed the presence of Fe, Pb, Zn and Mg in river 

Brahmaputra and its tributaries while Ni, Cr, Cd and Cu were not detected in any sample due 

their concentration in below detectable level (BDL). Result showed the heavy metal content in 

the ranges of 0.580 – 6.947 ppm, Fe; 0.0518 – 0.1587 ppm, Pb; 0.0228 – 0.0862 ppm, Zn and 

5.0826 – 6.0497 ppm, Mg for the river Brahmaputra and BDL – 7.643 ppm, Fe; BDL – 0.2221 

ppm, Pb; 0.0008 – 0.00512 ppm, Zn and 1.0205 – 8.1222 ppm, Mg for its tributaries. The 

average ± SD of heavy metals in river Brahmaputra and its northern and southern tributaries is 

described in (Table 12). 

Table 12: Avg ± SD of heavy metal concentration in river Brahmaputra and its tributaries 

Heavy Metal 
(ppm) 

Brahmaputra North Bank South Bank 

Fe 2.602 ± 1.804 1.017 ± 1.922 1.160 ± 0.921 

Pb 0.095 ± 0.029 0.139 ± 0.065 0.116 ± 0.046 

Zn 0.044 ± 0.019 0.009 ± 0.012 0.008 ± 0.090 

Mg 5.352 ± 0.287 4.852 ± 1.666 4.299 ± 2.187 

Cu BDL BDL BDL 

Cd BDL BDL BDL 

Ni BDL BDL BDL 

Cr BDL BDL BDL 

                 BDL-Below Detectable Limit 

 
Overall quality of water in terms of heavy metal load in river Brahmaputra and its 

tributaries was satisfactory for using drinking purposes except for Fe. The Fe concentration 
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was higher in most of the station as prescribed for drinking purposes (1 ppm) for human. Such 

higher concentration could be geogenic in origin due to weathering of rock and dissolution 

from river sand. The higher load of Fe in few sampling stations of southern bank tributaries of 

river Brahmaputra suggested the role of urban runoff water during monsoon as major source 

of contamination. Such higher concentration may also cause serious toxic effect in aquatic 

wildlife and further studies are needed in order to evaluate the adverse effect of high Fe content 

in Brahmaputra.  

 

3.3. Anthropogenic disturbance in the river Brahmaputra and Ganges during the 
dolphin survey 
Various anthropogenic disturbances were classified during the work which included fishing 

(using gill net, mosquito net, cast net, lift net, hook fishing, Jheng net,etc), Sand mining, 

dredging and other vessel traffic. Information about anthropogenic disturbances were also 

collected during the dolphin surveys and the encounter rates are provided in Table 13. 

Table13: Anthropogenic disturbance (Unit/Km) in the river Brahmaputra and Ganges during 

the dolphin survey 

Parameters Brahmaputra River System Ganges River System 

Brahmaputra Kulsi Subhansir
i 

Ganges Hooghly Roopnarayan Kosi 

Gill net fishing 0.62 0.17 0.2 0.092 0.52 3.17 0.05 

Mosquito net 
fishing 

0.22 2.79 0.04 0.5 0.024 0.03 0.05 

Cast net fishing 0.02 0 0.96 0 0.07 0 0.04 

Lift net fishing 0.47 1 0.6 0.14 0.058 0.21 -- 

Hook fishing 0.08 -- 0.02 0 0.01 0 0.08 

Jheng fishing 0.05 0.25 0.1 0.029 0.05 0.092 -- 

Fishing boat 3.14 2.34 1.71 1.77 0.26 5.48 0.52 

Country motor 
boat 

1.33 1.88 0.45 1.68 0.9 1.17 -- 

Sand mining 
boat 

-- 3.98 -- 0.7 0.004 0 -- 

Dredger -- -- -- 0.014 0 0 -- 

Tug -- -- -- 0.005 0.004 0 -- 
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RORO boat -- -- -- 0.003 0 0 -- 

Drag net fishing -- -- -- 0.0016 0.016 0 -- 

 

3.4. Landscape surrounding the river 
The land use land cover (LULC) classification of the landscape surrounding the rivers Ganges 

and Brahmaputra and their streams was delegated to Science Organisation, Dehradun. The 

LULC around a buffer of 6 km along the main river channel and 2 km along the tributaries and 

distributaries was classified using the summer data (March 2017) of Landsat 8 OLI (Table 1). 

The landscape around the Ganges river and its tributaries and distributaries was covered in 47 

different tiles of Landsat 8 data and that of Brahmaputra and its tributaries and distributaries 

was covered in 18 different tiles of Landsat 8 data. In case of the Brahmaputra river, so far only 

the landscape surrounding the main river channel has been classified and the area surrounding 

its tributaries and distributaries are under process of classification. On-screen visual 

interpretation technique was used for indentifying 21 different LULC classes – perennial river, 

dry river, water bodies, wetlands, waterlogged areas, landslide, dense forest, moderately dense 

forest, open forest, plantation/orchard, grassland, river scrub, river sand, scrub, tea garden, 

alpine pasture, agriculture, wasteland, barren land and settlements. Areas under cloud cover 

and subsequent cloud shadow were omitted from the classification.  

Figure 28: Comparative view of log transformed values of area of each LULC class in 
the landscape surrounding the Ganges river and its tributaries and distributaries 
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FIGURE 29: COMPARATIVE VIEW OF LOG TRANSFORMED VALUES OF AREA OF EACH LULC CLASS 
IN THE LANDSCAPE SURROUNDING THE BRAHMAPUTRA MAIN RIVER CHANNEL 
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Chapter 4: Involve stakeholders to develop a network 
which will assist in Ganges river dolphin conservation 
 
4.1 Awareness activities 
 

Fishermen awareness campaigns: As an attempt to develop sustainable development of fishery 

resources in and around dolphin habitats, fishermen awareness campaigns were conducted in 

Assam in June-July 2017 in collaboration with the State Fishery Department of Government 

of Assam. Total 10 awareness campaigns were conducted in collaboration with 7 District 

Fishery Development Offices of Assam, where about 400 fishermen participated. 

 

Training and awareness workshops were conducted in Assam, Bihar, and West Bengal. Forest 

officials, rangers, guards, school and college students were trained about river dolphins and its 

ecological significance. 

 

 

Photo 3: Fishermen awareness campaign in Assam 

 

Community awareness campaign: 
 
Community awareness campaign were conducted in Assam. Total 20 awareness programmes 

were conducted, where 2418 people participated including 40% students. Effectiveness of the 

awareness campaigns were also evaluated.  
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Photo 4: Student awareness campaign in Assam 

 

 
Photo 5: Villagers awareness campaign in Assam 

 

 
Photo 6: Street drama on dolphin conservation performed in riverside villages of Assam 
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Community engagement activities in Assam (Dolphin Conservation Network) 

40 trained community youths from 20 important dolphin habitats of Assam were engaged as 

the members of Dolphin Conservation Network (DCN). These DCN members were engaged 

in regular monitoring of dolphins and their habitats through standardized monitoring protocols. 

This Dolphin Conservation Network conducted total 506 km river stretch monitoring in 167 

monitoring days. An average 0.40 dolphin/km were encountered and 7.9 anthropogenic 

activities/km were recorded during this monitoring process. Besides monitoring the dolphins 

and their habitats. 

Table 14: Dolphin monitoring by Dolphin Conservation Network, DCN in Assam during  

January 2017- June 2018 

DCN site 

name 

Total 

monitori

ng trip 

(km) 

Total 

monitorin

g days 

Total 

monitoring 

duration  

Average 

dolphin 

encounter 

rate  

Average 

anthropogenic 

activity* 

encounter rate  

Oklandghat 82.73 23 21.51 0.5 1.0 

Dikhowmukh 9 1 3.37 0.6 2.3 

Disangmukh 27 8 5 0.2 5.3 

Jhanjimukh 0 0 0 0 0 

Nimati 22.42 9 6.02 0.2 7.2 

Majuli 44.52 16 12 0.4 4.3 

Biswanathgha

t 

0 0 0 0 0 

Bhumuraguri 0 0 0 0 0 

Jia-

Dhansirimukh 

0 0 0 0 0 

Kuruwa 32.2 10 6.29 0.8 5.6 

Baghbor 21.92 8 7.34 0.4 5.5 

Goalpara 38.25 17 12.24 0.2 19.7 

Jugighopa 3.8 2 2.11 0.9 4.2 



54 
 

Chunari Ghat 57.27 21 14.04 0.3 4.4 

Dhubri 23.73 12 5.55 0.3 25.2 

Kukurmara 10.5 2 3.3 1.1 2.8 

Malibari 59.73 19 18.36 0.6 28.1 

Khabolu 5.23 2 1.05 0 4.2 

Dikrongmukh 44.85 9 12.26 0.4 1.5 

* Anthropogenic activity includes encounter rates of Gill net, Mosquito net, Lift net, cast net, 

hook, ferry ghat, ferry/machine boat, fishermen boat 

 

 

Photo 7: DCN members in dolphin monitoring 
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Photo 8: DCN members interviewing local fishermen in Assam 

 

 
4.2. River dolphin in eyes of the community- lessons from Assam and West 
Bengal 

Amongst the various anthropogenic threats prevailing for Ganges river dolphin, 

accidental entanglement in fishing nets, and poaching for oil are community oriented. 

Fishermen are the closest stake holders in case of river dolphin conservation. Hence, 

methodical approach was designed and followed to understand the perceptions, beliefs, attitude 

and conation related to river dolphin in selected sectors of Assam and West Bengal during 

2017-18. In Assam, brief pilot trial was conducted to design and modify the initial Social 

survey questionnaires. In contrast to the work in Assam, in depth social survey and experiments 

were tested at Farakka, West Bengal with all the representative fishing communities. During 

the survey, varied versions of folklores were gathered from tribal and non-tribal fishing 

communities of Assam. According to the fisher folks, apart from oil bait and medicinal value 

(Wakid, 2009) dolphin are also consumed by specific communities in parts of Assam and West 

Bengal. In the following sections elucidated account of the studies are being discussed.  

Assam Social Survey (January - March 2018) 

In-Depth Interview 
 In-depth interviews are often referred to as semi-structured interviews because the 

researcher retains some control over the direction and content to be discussed, yet participants 

are free to elaborate or take the interview in new but related directions. During semi-structured 

or in-depth interviews, the conversation move back and forth among the researcher’s 



56 
 

introduction of the topic under investigation, the participant’s account of his or her experiences, 

and the researcher’s probing of these experiences for further information useful to the analysis 

(Creswell, 1998).  

   

Photo 9: In-depth interview during social survey in Assam and west Bengal. 

Questionnaire development: The questionnaire may be regarded as a guidance tool for 

conducting interview. Procedure for the construction of a questionnaire follows a pattern 

similar to that of the interview schedule. However, because the questionnaire is impersonal it 

is all the more important to take care over its construction. Generally these questions are factual 

and designed for securing information about certain conditions or practices, of which recipient 

is presumed to have knowledge (Denzin, & Lincoln, 1998). With the aim of understanding the 

socio-economic condition and perceptual awareness status of the local fishing community 

about Ganges river dolphin, a comprehensive tool, titled river dolphin awareness questionnaire 

was developed. the questionnaire was constructed with the guidance of appropriate literature 

previous field work experiences of the research team. Maximum portion of the questionnaire 

were designed as open ended interview questions with the vision of tapping uninterrupted 

subjective accounts from the respondents.  

 For initial recognition, two cue cards were designed with pictures of one river dolphin 

along with other dolphin species (Appendix 1). Prior to successful identification of the target 

species picture, interview was initiated using the designed questionnaire. The river dolphin 

awareness questionnaire was used during semi-structured interviews with 31 fishermen in 07 

river banking villages of Assam. Objective of this trial was not merely to collect data, but to 

check the relevance of interview questions and feasibility of the tool in the field. Prior the pilot 

trial, the questionnaire was modified and shortened. Initially the questionnaire was composed 

of 42 questions, whereas the modified version had the same four broad section with 32 

questions (Annexure 2). Question sequences and vocabulary were also restructured based on 

the field experiences.   

Table 15: Structure of the Questionnaire during social surveys in Assam 
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S.No.  Section No. of Question Response type 

Initial Final 

I.  Basic demographic details 20  16 Open ended 

II.  Fishing method and fish classification data 2 1 Open ended 

III.  5-point rating scale on fishing activity pattern  10 5 Likert scale 

IV.  Beliefs and perception based on river dolphin 10 10 Narratives 

 

 Most of the respondent skipped questions which were directly related to their economic 

status or not verbally comprehensible. In section 1, family member details were removed and 

a section on assets was introduced. In section 2, fish classification data were removed as an 

alternate fish landing survey questionnaire with similar pattern was implemented by Dolphin 

conservation network members of Assam. In the section 3, rating scale questions were reduced 

from 10 to 05 because of the missing responses. section 4 was intact, only the sequence of 

questions was modified for question number 8 and 9.  

Oral history: Folk Narratives  

 Oral history is one of the oldest, best known, and most often used methods in qualitative 

research. Oral historians ask people to talk about their overall life experiences or to discuss 

specific experiences and events in a narrative form, recording this information with either audio 

or video equipment. Folktales are useful for implications towards socialization, not only for 

the ethnographer but also for the Conservation psychology. Thus, the folk origin or protagonist 

depiction can have significant impact on wildlife species conservation. Ideas, perceptions and 

narratives held by human communities regarding local species are important sources which 

enable new scientific discoveries to be made, as well as offering the potential to solve a 

number of conservation problems (Valsala, & Kutty, 2002). Folktales of supernatural power 

(Rim-Rukeh, Irerhievwie, & Agbozu, 2013), divine spirits (Mendez Uddin, 2009), taboo on 

animal killing (Chaudhuri, 2008) provide a basis for culturally relevant conservation and help 

generate community support for conservation. In case of the present study, qualitative inquiry 

methods were applied. Recollection of community narratives requires in-depth emic approach. 

Semi structured interviews focus group discussions and oral history method were used to gather 

the existing folklores on Ganges river dolphin throughout the Brahmaputra banks in Assam. 

There were two different versions of folktales prevalent among Tribal (Appendix 1) and non-

tribal (Appendix 2) communities. Both the stories were categorised under animal tales 

(Thompson, 1946) as they were neither depicting the animal (river dolphin) as hero nor ending 

with a moral.  

 Mishing language textbook chapter were collected from Mr. A. Mili, Principal Notun 

Chapori LP School, Majuli Supporting the folk narrative of Mishing tribe (Photo 6). Also 
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archival records were gathered from Assam Institute of Research for Tribals and Scheduled 

Castes, Guwahati library (Photo 7).  

Attitude assessment 

In social science studies, while measuring attitudes of the people attitude scale are constructed 

in such a way that the score of the individual responses assigns him a place on a scale 

(Thurstone & Chave, 1929). While developing such statements, the researcher must note the 

following two points: 

i. That the statements must elicit responses which are psychologically related to the 

attitude being measured; 

ii. That the statements need be such that they discriminate between extremes of attitude 

and also among individuals who differ slightly. 

Likert-type scales: These are developed by utilizing the item analysis approach wherein a 

particular item is evaluated on the basis of how well it discriminates between those persons 

whose total score is high and those whose score is low. Those items or statements that best 

meet this sort of discrimination test are included in the final instrument. Thus, summated scales 

consist of a number of statements which express either a favourable or unfavourable attitude 

towards the given object to which the respondent is asked to react (Denzin, & Lincoln, 1998). 

In a Likert scale, the respondent is asked to respond to each of the statements in terms of several 

degrees, usually five degrees (but at times 3 or 7 may also be used) of agreement or 

disagreement, in any one of the following ways: (i) strongly agree, (ii) agree, (iii) undecided, 

(iv) disagree, (v) strongly disagree (Likert, 1932).  

Field Locations in Assam: Assam (Majuli, Nimati Ghat, Dibrugarh, Tezpur, Guwahati, 

Goalpara, Dhubri) 

Sampling: Key Informant Sampling 
 The probability sampling techniques used for quantitative studies are rarely appropriate 

when conducting qualitative research. Social science researches are embodied within a 

reasonably flexible research design, in which sampling criteria may change as the study 

unfolds. Sampling is snowballed and participants are sought serially depending on who and 

what has come before so that ongoing sampling supports the emerging theorising (ideas about 

ideas). Non-probability qualitative sampling continues till data saturation, that is, until the 

researcher recognises no new data were forthcoming, a point of data or information 

redundancy.  

 key informant is an expert source of information. The key informant technique is an 

ethnographic research method which was originally used in the field of cultural anthropology 

and is now being used more widely in other branches of social science investigation. There are 

few characteristics of an "ideal" key informant, such as, role in community, knowledge. 

willingness to participate, communicability and impartiality. Ideally key informants should be 

objective and unbiased. Any relevant biases should be known to the interviewer. 
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Findings 

 During January-February 2018 Social survey in Assam, multiple methods were pilot 

tested to check face validity of the tools designed. Preliminary analysis of the data was done 

too. The participants were between 20 to 80 years age (N=31, Mean age= 45.4 years, SD= 

14.1). Wide age range was due to the variation of professional fishing experience of 5 to 70 

years. There were no difference of responses due to age and experience difference in most of 

the sections. Only in section 4, the response patterns of experienced fishermen were more 

descriptive than the novice. All the respondents were male as no fisherwoman was encountered 

by the research team during field visits. In Oakland Ghat village of Dibrugarh district, only one 

fisherwoman was present during the informal interaction sessions. 77% of the respondents 

followed Hindu religion and other 33% were Muslim by faith. Although, 50% of the 

respondents did not mention their castes, rest of the respondents were into fishing by family 

profession and caste classification (SC= 08, ST= 05, OBC= 03, Not mentioned= 15). 14 

participants were Assamese speaking, whereas 10 were Bengali, 5 spoke Mishing language, 1 

Bhojpuri and 1 Maithili, as mother tongue. 45% of the participants had permanent residence, 

other 48% were domestically migrated from other villages due to constant Brahmaputra river 

bank erosion. 6% of the fishermen were inter-state migrants from Bihar due to earning 

livelihood in Assam. 12% of the respondents were illiterate, 55% were primary educated, 12 

% did complete their higher secondary education and 3% were graduates too. Only 10 % of the 

participants had technical training of sericulture and piece culture. Most of the respondents 

were bread earner and head of the family. 71% respondents had fishing as their annual 

occupation with agriculture and rickshaw pulling as the seasonal and other classification. 29% 

fishermen did fishing only seasonally with business and agriculture as their annual source of 

income.  
 In the section 2, respondents reported various fishing methods and their origin in their 

community. Cast nets, lift nets, gill net, harpoons, bait hooks; line fishing and Mishing 

traditional bamboo trap (Fahuri) were used alternatively by the fishermen. None of the 

respondents reported to be using solely any single method of fishing. Also the fishermen 

described the timeline of net usage from cotton used handmade nets to synthetic nets.  Senior 

fishermen regretted on the fact that post 1980s, introduction of synthetic nets led to more 

competitive fishing business; fishing practice was no more dependent on traditional training. 

 Responses on Section 3 were on 5-point Likert scale, hence mode of responses were 

obtained to get the descriptive result. Out of 10 questions, only 5 (Question no. 1, 3, 5, 8, 10) 

were retained in the modified version due to the number of missing responses. Due to 

awareness of river dolphin, 80% of the respondents skipper answering question no. 9.  

Table 16: Descriptive analysis of the social survey in Assam 

Sl. No. Question 
Mode of 

Responses 

No. of missing 

responses 

1.  Use of mosquito net for fishing 1 1 
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2.  
use of net in for fishing 5 15 

3.  
changing fishing methods seasonally 1 0 

4.  
Prefer your own boat for fishing 5 13 

5.  
Seeing river dolphin (susu/sisu/hihu) 5 0 

6.  
dolphin catch while fishing 1 14 

7.  
dolphin oil helpful during fishing 1 16 

8.  
Ever used dolphin oil 1 0 

9.  
Are dolphin oil and mosquito nets essential 1 25 

10.  
Government aids for fishing 1 0 

   

 To gather perceptual data on river dolphin among fishermen, last section was entirely 

open ended and narrative based. Responses were content analysed and themes (Table 12) were 

identified based on the response frequencies.  

Table 17: Content analysis of in-depth interview responses during social survey in Assam 

Sl No Question Themes 

1 What is the importance of river Dolphin in your 

life (and Occupation)? 

 

Pushes fish to the bank- Help in 

lift net 

Dolphin oil is good bait 

Damages fishing net 

Not relevant 

2 Can You Please share Your experiences on 

dolphin encounter during fishing? 

 

Personal dolphin encounter 

experience 

Close to boat movement 

Close encounter during domestic 

river use 

No encounter 

Experience of touch 

Experience of dolphin catch 

Common during monsoon 
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Dolphin caught but released 

Experience of injury from 

dolphin  

3 What do you do when a dolphin accidentally 

caught in your net? 

never 

Dolphin caught but released 

Give to other fisherman for oil 

Encounter dead on bank 

Father's net catch- don't know 

what he did 

Eat meat 

4 Is killing Dolphin wrong? Help fisherman-should not kill 

It is human-cant kill 

It is not fish-cant kill 

sin 

wrong 

illegal 

Wrong and illegal 

Wrong but used as medicine only 

Not for business 

no 

5 Do you/ your family/your community have any 

beliefs associated with dolphin? 

 

No 

It was human- can't eat 

Don't name any girl Yakashi-

Mishing folklore 

Fisherman's friend 

Killing is banned 

6 Can you please share folklore on dolphins 

prevailing in your locality? 

Tribal (Mishing) folklore 

Non-tribal (Teli) folklore 
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Same as Gharial 

Similar to human 

Dolphin is from Behula 

Lakhinder folklore 

Don’t touch Dolphin 

No folklore 

7 Are there any taboo related to dolphins in your 

family/community? 

No 

Killing is sin Helpful for 

fisherman 

Can't kill-was a human 

Dolphin killing bring bad luck 

Can't eat-foul smell 

8 Are you interested in shifting your trade from 

fishing to something else? 

No 

Yes 

Yes, have alternate profession 

Yes but age not appropriate 

Yes but no capital 

Interest in agriculture 

Yes but no training 

Interest in cattle 

Interest in rickshaw/toto 

Interest in bamboo furniture 

trade 

Educated but unemployed 

9 Are you interested to engage your children in 

fishing? 

No 

10 Have you ever attended any awareness Program 

on Dolphin? 

No 

Dolphin drama 
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Government announcement 

Received banner for dolphin 

awareness 

Attended survey 

Table 18: Summary account of folklore about River Dolphin in Assam  

Classification Tribal Non-Tribal 

Protagonist -

Name 

Yakashi, Tamang No Name 

Community  Mishing Teli 

Story line Social rejection due to incapability of 

fulfilling household chores  

Shame and disgrace due to 

inappropriate behaviour in society  

Story Once upon a time, there was a girl named 

Yakashi. As she was growing older, she 

failed in learning the domestic chores. 

Her Mother tried to teach her again and 

again, but she just couldn’t learn. All her 

neighbours made fun of her and it 

ashamed her parents a lot. Yakashi was 

also very sad and unhappy and her 

parents disowned her. One day she wore 

a black Mekhla, tied the paddy thrasher 

(Khubuli/egi/igi/ural) to her neck, broom 

around her waist and jumped into the 

Bramhaputra River. Yakashi didn’t die 

but transformed into the dolphin and 

survived in the river thereafter. The 

paddy thrasher became her snout, black 

mekhla became her dark gray body and 

the broom became her fins. 

Once upon a time, there was a 

house wife from a Teli household. 

She used to do all her household 

chores and go for bath in the river. 

One day she finished all her 

works, served food to all the male 

members of her family and went 

to the river for her bath. While she 

was bathing in the river naked, her 

elder brother-in-law called her for 

water, but she couldn’t hear his 

call. Being angry with younger 

sister-in-law’s disobedience, the 

elder brother-in-law went to the 

river to call for her. Mistakenly 

the Teli wife appeared naked in 

front of her elder brother-in-law. 

As a gesture of disrespect and 

shame, the elder brother-in-law 

cursed her to turn into a river 

creature and she jumped into the 

river to save her dignity. While 

jumping in the river with shame, 

she made the noise ‘ish’, 

expression of shame. Hence, that 

day onwards, she became a river 
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dolphin and continued making the 

noise ‘ishu’, ‘sishu’, ‘hihu’, 

known alternatively. 

Social status Daughter Daughter-in-law 

Social position 

in the tale 

Failure in gender roles accomplishment Failure in following gender norms 

Reason of 

death- Dolphin 

transformation 

Suicide due to despair- River drowning Cursed by male superior figure- 

River drowning  

Resultant 

name 

Patukari Sishu, Hihu 

Source of data Oral, Archival (Figure 1, Figure 2) Oral 

Archives 

collected from 

field 

 

 

PHOTO 10: CHAPTER ON PATUKARI 
(GANGES RIVER DOLHIN) IN OLD MISHING 
LANGUAGE TEXT BOOK, 1996 

 

PHOTO 11: STORY OF GANGES RIVER 
DOLPHIN IN BOOK 'MISHING JANA SAHITYA' 
BY DR. GANESH PEGU 

No archival records found 
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Folklores on River dolphin from Assam 

 Every concept in our conscious mind is formed by schemas having psychic 

associations. Although such associations may vary in intensity (according to the relative 

importance of the concept), they are capable of changing the regular meaning of that concept. 

It may even acquire quite different meaning as it forms that part of collective unconsciousness 

(memories and impulses of which the individual is not aware) (Jung, 1964). According to 

Sapir–Whorf hypothesis, lexical notation or name in a culture for any particular concept or 

object can impact social perception (Kay & Kempton 1984). Considering the presence of a 

significant name for river dolphin among Mishing tribe, i.e., Patukari, along with a folk story 

of origin, the cultural significance of the species can be assessed.  

In both the stories, there are striking psychological similarities. There is prominent 

dehumanisation (Costello, & Hodson, 2009) of female figures. Both the communities follow 

patriarchal societal norms (Bordoloi, Thakur, & Saikia, 1987) delimiting female to be the sub-

ordinate gender. Also, in both the narratives, the protagonist committed suicide due to failure 

of sufficing her gender role in the family. The subliminal message interpretable by both the 

story is for setting of norms of gender roles in the society and symbolic consequences of not 

abiding by them. Also in light of the social dominance theory (Sidanius, 1993), incapability of 

fighting the situation by the protagonist sets trend of gender based weakness as the societal 

norm sufficing the constant domination by their male counterparts. 

 In spite of being the state aquatic animal, the folk story of Ganges river dolphin is 

limited to a certain section of society in Assam. As a measure of widespread awareness among 

the students, Directorate of State Council of Educational Research and Training  

Assam, Kahilipara, Guwahati, have been officially approached for including a chapter on river 

dolphin in the school curriculum.  

Result for Attitude scale  

For the present study, two separate 5-point Likert scales were developed to measure 

attitude of river bank inhabitants towards river water conservation and conservation of Ganges 

river dolphin (Appendix 3, 4, 5 in English, Assamese and Bengali, respectively). The 

construction and standardisation process is sequential in nature (Likert, 1932); hence the 

chronological stages are discussed in the proceeding section. 

Stage 1: Initial 36 statements/items were constructed in English by researchers working on 

project named conservation of Ganges river dolphin. 20 items were finalised under each scales 

prior being modified following Thurstone’s technique (Thurstone, & Chave, 1929). For the 

standardisation process the scales were administered on WII post graduate students as Subject 

Matter Expert rating. Sample size was 50 and sampling technique was purposive in nature.  

Stage 2: As the study objective includes population of Assamese speaking respondents, the 

Attitude scales were translated to Assamese. As a mandate of scale standardisation, both the 
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translated scales were administered on 100 Assamese speaking respondents residing on the 

bank of river Brahmaputra in Guwahati Assam (Mean Age= 28.1 years; SD= 3.29). 

Stage 3: Followed by the standardisation process, the attitude scales were implemented on 

university students residing in river banking towns of Assam. The respondents were from 

Majuli College, Majuli (N=14), Darang college, Tezpur (N=23), Bholanath College, Dhubri 

(N=30) (Mean Age= 20.4 years; SD= 1.44). 

 The present scales consisting of 20 items generated score values revealing of a 

quantitative notation of respondents’ attitude towards conservation of river water and Ganges 

river dolphin.  

Most favourable response possible, 20 × 5 = 100 

A neutral attitude, 20 × 3 = 60 and 

Most unfavourable response possible, 20 × 1 = 20 

 Thus, the score of any individual would fall between 20 and 100, making the 

demarcation of unfavourable to favourable attitude, respectively. Although the scale is yet to 

be standardised in English, Assamese, Hindi and Bengali, the present findings are indicator of 

unfavourable attitude towards river water conservation and Ganges river dolphin. Followed by 

the standardisation process, the items or statement reducing the internal consistence of the 

scales will be removed; hence reliability of the scales would be established. Based on the 

present survey questionnaire report, conclusive recommendation cannot be presented since the 

sampling is not adequately done. The modified questionnaires will be used by larger research 

team in various identified river banking villages of Assam in the next phase of the study.  

Table 19: Summary of Standardisation process of Attitude scales 

Stage Study area Scale Sam

ple 

(N) 

Mean 

attitude 

score 

SD Reliability 

(Cronbach'

s Alpha) 

1 WII, 
Dehradun 

Attitude scale for River Water 

Conservation 

50 36.02 7.93 .79 

 Attitude scale for Gangetic 

River Dolphin 

50 44.98 7.45 .60 

2 Guwahati Attitude scale for River Water 

Conservation 

100 43.47 8.04 .65 

 Attitude scale for Gangetic 

River Dolphin 

100 43.55 8.03 .66 
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3 Majuli, 

Tezpur, 

Dhubri 

Attitude scale for River Water 

Conservation 

67 48.34 14.4 .87 

 Attitude scale for Gangetic 

River Dolphin 

67 51.09 14.19 .861 

 

West Bengal Social Survey (May- June 2018) 
 

 Unlike Assam, West Bengal Social Survey was focussed on and around a single field 

location, i.e. Farakka. Farakka lies at the junction of two district of West Bengal, Malda and 

Murshidabad. Also it is vital location as it is surrounded with state border of West Bengal and 

Jharkhand as well as international border of India and Bangladesh.  Farakka barrage on the 

Ganges River was commissioned by India, roughly 16.5 km upstream from the Bangladesh 

border. Aiming to maintain proper navigation at the Kolkata port, the dam was built to divert 

water from the Ganges to the Hooghly River. This dam also regulates discharge of Ganges 

river water to Bangladesh throughout the year following a thirty-year water sharing treaty 

signed in 1996 between the two countries. This dam disrupts the natural habitat of Ganges 

dolphin and significant ecological effects on the area. For the present survey 20 Km stretch on 

the Ganges, downstream of Farakka barrage was purposefully selected as the field locations.  

Field Locations in West Bengal:  

• Malda District, Northern Bank of the Ganges (Birnagar Village, Parlalpur Village, 

Kulidiyara Village) 

• Murshidabad District, Southern Bank of the Ganges (Beniyagram Village, Dhulian 

Village, Nimtita Village) 

 For the present survey, villages situated at both river banks were included. This locality 

is affected by heavy river bank erosion during previous 20 years. Beside the categorical fishing 

communities, most of the population inhabited on bank of River Bhagirathi in Farakka are 

involved in Hilsa fishing during September to December since last 5 years irrespective of their 

caste based professions. The fishing communities were found to be categorised on the basis of 

language, religion and caste system. Overall there were 4 broad categories: 

• Bengali speaking Hindu caste based fishing community (Haldar & Mondol community) 

• Bengali speaking Hindu non- traditional fishing community (Chai Mondol Community, 

initially they were farmers but after loss of the lands in river bank erosion, turned into 

fishing) 

• Bengali speaking Muslim traditional fishing community (since last 3 generations) 

• Bhojpuri speaking caste based fishing community (Bin Choudhary & Guri Mondol 

community) 
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 Fishermen are mostly concerned about reducing river depth, use of mosquito net for 

fishing and poisoning of River water for prawn catching. All of the villagers are involved in 

fishing, if not annually, but for Hilsa season fishing. They are willing to engage in alternative 

land based professions, keeping their Hilsa catching intact.  

 Aiming at assessing both the perceptual and behavioural data from the fishing 

communities, robust and inclusive research method was designed. In-depth interview, Focus 

Group Discussion (FGD), Resource Allocation Test (RAT), Explicit Attitude Scale and 

Implicit Associative Test (IAT) were administered in each village. Roughly estimated 4 days 

were allotted for each village; first two days were assigned for in-depth interview of key 

informants (fishermen), third day was scheduled for IAT and FGD, and fourth day was 

scheduled for RAT and FGD. Analysis of the data and documentation of report for West Bengal 

Social Survey are under process. 

4.3. Social survey oriented towards Oil Bait Fisheries of Assam 
 

 Oil extracted from Ganges river Dolphin is used as a bait to catch a commercially 

important Catfish, Clupisoma garua in parts of Ganges and Brahmaputra basins. This is one of 

the reasons that has led to decline of Ganges river Dolphin population over years.  Alternative 

oil to Dolphin oil was introduced in parts of Assam and Bihar by various conservationists to 

reduce the usage of Dolphin oil. Though it is a well-known fact that, Garua catfish is attracted 

to Dolphin oil (Wakid, 2009), the reason for this attraction is not well established. The 

effectiveness of the alternative oils in the place of dolphin oils and the perception of fishermen 

who practice this fishery are yet to be assessed scientifically.  

With the aim of understanding the dynamics that act in oil bait fishery in Assam and to gain 

better understanding of the lifestyle of the fishermen in Assam, a semi structured questionnaire 

survey was conducted in Dhubri and Sonitpur districts Assam. The study was conducted 

between April, 2017 to March 2018. A total number of 82 questionnaire surveys were 

conducted during this period. Overall every fisherman who was interviewed knew about the 

protected status of the Ganges river dolphin.  

Dolphin oil bait preparation Technique 
 

Older Technique: 

The technique of using dolphin oil as a bait has changed over years depending on the 

availability of Dolphin oil as well as the population of Clupisoma garua. An older technique 

nearly 60 years ago involved applying the dolphin oil all over the body of a fisherman. The 

fisherman then gets into the water and waits for the fish to come and feed on the oil. Other 

fishermen would then raise the net that is deployed before and the fish surrounding the 

fishermen would be caught in the nets. This procedure was repeated till enough fish were 
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caught in a day. Many respondents said that fishermen used to catch nearly 1 quintal of fish 

per day and nearly 1 to 2 litres of dolphin oil were used per day. 

Present technique: 

The present technique of using dolphin oil as a bait in Assam is quite different from the above 

method. Today the quantity of dolphin oil used per day varies depending on the availability. 

Most of the fishermen use a minimum of 5 to 20 grams of Dolphin oil per day and the 

consumption can increase if the availability is more.  

In the present study the average consumption per day is nearly 67grams per day with minimum 

and maximum consumption being 5 and 500 grams respectively. Other than dolphin oil, the 

key ingredients necessary to make the bait are Chicken skin, Vegetable oil, Hydrogenated 

vegetable oil, Fish oil prepared by boiling gut contents of Rohu or Catla fish and Coal. The 

chicken skin is roasted on fire and chopped into fine pieces. Then other ingredients along with 

the dolphin oil are added to the chicken pieces and mixed thoroughly. A tiny amount of chicken 

skin is cut into strips instead of chopping into pieces. These strips are mixed with the above 

mixture and used as a bait on hook.  

The oil bait mixture is mixed in river at a suitable location vigorously and the fishermen wait 

till the fish comes near the boat. Once the fish is visible then the fish is caught using the bait 

with chicken strips. 

  

Photo 12: Interacting with Fishermen in Dhubri and  Tezpur 

Findings: Use of Dolphin oil by fishermen 
 

Use of Dolphin oil as bait: 

The fishermen were asked whether they are using dolphin oil at present as a bait or not. Nearly 

83% of interviewees accepted that they have used Dolphin oil as a bait nearly 5 to 10 years ago 

(Figure 30). Whereas, About 40% of the fishermen accepted that they are using dolphin oil 

whereas nearly 60% of the fishermen said that they are not using dolphin oil (Figure 31).  

Use of Dolphin Oil as Folk Medicine medicinal purpose: 
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The Fishermen were asked if they have ever used Dolphin oil as a remedy for any ailment. 

Many fishermen believed in healing properties of Dolphin oil for muscular pain and burns. A 

little more than 50% of fishermen accepted that they have used Dolphin oil as a medicine for 

burns or muscle pains are required (Figure 32). 

Usage of Alternative oil made from fish scraps: 

Aaranyak, Assam has distributed alternative oil to Dolphin oil made from fish scraps in 2014-

15. The aim was to decrease the dependence of fishermen on Dolphin oil to help conservation. 

The fishermen were asked about the effectiveness of this oil made from fish gut compared to 

the Dolphin oil in fish catch (Figure 33).  

Nearly 75% of the fishermen said that they have used fish oil distributed by Aaranyak to catch 

fish. About 45% of the respondents believed that fish oil is less effective compared to Dolphin 

oil is fish catch whereas 30% of fishermen believed that fish oil is more effective compared to 

Dolphin oil (Figure 34). 

 

Figure 34: Effectiveness of fish oil compared to Dolphin oil  

Discussion and Further study: 
 

This study has given us an important information on the practice of oil-bait fishing. During our 

study it was found that Bin fishermen were the major community of fishermen who practice 

oil-bait fishing followed by Sahni’s (Malha) fishermen. Sahni’s are majorly present in Sonitpur 

district and they learnt this technique from fishermen of Dhubri district where, Bin fishermen 

are present in most number. It may be implemented that unemployment is driving many youths 

to take up oil-bait fishing as occupation. This in turn might be affecting Dolphin conservation. 

Our further plan is to initiate a scientific study to identify the cause of attraction of Dolphin oil 

and ways in which Dolphins can be conserved by changing the attitude and improving 

livelihood of the Oil-bait fishermen.  
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Photo 13: CAMPA Dolphin team at Orientation training in Guwahati, Assam (Dec 2017) 
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