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Preface 

Aquatic mammals are important animals for balancing the biodiversity in the natural habitats. 

Nowadays, because of climate change, environmental fluctuations and human interventions 

most of the aquatic mammals in Bangladesh have been recognized as vulnerable species 

throughout the river systems in the country, more especially in the Sundarban Reserve Forests 

(SRF). Several organizations claimed these animals as threatened.  Therefore, global diversity 

of dolphins is declining day by day.  However, the Sundarbans supports the last two remaining 

freshwater dolphins, the Endangered Ganges River Dolphin (Platanista gangetica) (Roxburgh, 

1801), and the Vulnerable Irrawaddy Dolphin (Orcaella brevirostris) ((Owen in Gray, 1866)). 

In this report, the author worked with different resource users and stakeholders and tried to find 

out the probable cause of challenging dolphin and fish biodiversity in the sanctuary areas in 

SRF. The possible causes for threatening dolphins including aquaculture activities into the 

meaningful boundary of cetacean sanctuary, aquatic pollution and climate change. Fry 

collection, aquafarm discharge, establishments and navigations are considered major causative 

agents for reduction of biodiversity which ultimately affect the food chain of dolphins. 

The author unravel the gaps in the existing management policies of the government for 

protecting the aquatic biodiversity of sanctuaries in Bangladesh Sundarbans and finding out 

the potential actions that shall be strengthen the existing management system. This guideline 

will be helpful for better conservation of the aquatic biodiversity in the Wildlife Sanctuary of 

the Sundarbans (for dolphins) through strengthening biological and environmental support of 

aquatic organisms; and implementation of management policies.  

 

Khandaker Anisul Huq 

25 May, 2018 
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Executive summary  

Aquatic mammals are indicator species of climate change and are recognized as one of the 

most vulnerable organisms in response to environmental fluctuations. In recent days climate 

change and anthropogenic activities have been claimed by researchers to make this animal 

threatened, even leading them to be extinct.  Therefore, global diversity of dolphins are 

declining day by day. The diversity of dolphins in Bangladesh throughout the rivers and Bay 

of Bengal are being threatened during the recent years. One of the major causes of threatening 

dolphins is aquaculture practices into the meaningful boundary of cetacean sanctuary, aquatic 

pollution and obviously climate change. Fry collection, aquafarm discharge, establishments 

and navigations are considered major causative agents for dramatic reduction of biodiversity 

which ultimately affect the food chain of dolphins. Moreover, different types of chemicals, 

pesticides, organic compound etc. are used in agriculture and aquaculture industry, those  are 

released into the sanctuary areas  restrict the physiological function of dolphins and effect on 

the fish biodiversity. In these circumstances this is the high time to take necessary initiation for 

the protection and conservation of cetacean’s species from extinction.  Although too many 

organizations around the world like IUCN, WorldFish, UNDP are continuously working on the 

protection and conservation of these aquatics and terrestrial organisms. In Bangladesh many 

aquaculture regulations have been formulated with the view to protect natural fish, shellfish 

and other aquatic organisms; but the problem is to implement the regulations properly. 

Considering this the current research has been conducted with the aim to establish a 

biodiversity friendly guidelines on aquaculture for the wildlife sanctuaries that will focus the 

level of aquaculture in the ecologically meaningful boundaries of cetaceans sanctuaries in  the 

Sundarbans and also to find out the gap in policy implementation in aquaculture management 

related to cetaceans, create alternative livelihood of coastal fisher communities and as well 

increasing awareness of the resource users in the Sundarbans.   
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1 Introduction and overview  

World’s largest tract of mangrove, the Sundarbans supports Asia’s last two remaining species 

of freshwater dolphins, the Endangered Ganges River Dolphin (Platanista gangetica), and the 

Vulnerable Irrawaddy Dolphin (Orcaella brevirostris). While these species are generally 

threatened with extinction across their range, both occur in the Sundarbans in populations large 

enough for early conservation interventions to be effective in ensuring their long-term survival. 

In 2012, the Government of Bangladesh declared three Dolphin Protected Areas comprising of 

six channels each with five km segments that support especially high densities of these two 

dolphin species. A few projects have also been implemented in the Sundarbans in the past for 

the sustainable management of cetacean ecosystem. In spite of the efforts and the existing legal, 

policy and institutional arrangements, the Sundarbans’ ecosystems in general and the three 

protected areas in particular are facing increasing threats due to over exploitation and 

unsustainable method harvesting resources associated to dolphin, poaching, unsustainable 

livelihood, industrial development, maritime traffic, unplanned tourism etc. 

In this backdrop UNDP Bangladesh in partnership with Bangladesh Government and with 

support from GEF is taking up the ‘Expanding the Protected Areas System to Incorporate 

Important Aquatic Ecosystems’ project to implement some long term solution and removing 

barriers to strengthen conservation management of the globally significant aquatic biodiversity 

of the Sundarbans taking into account development imperatives, need for sustaining livelihoods 

and retrogressive factors including climate change.  

However, the goal of this study is assist in sustainable management of aquatic biodiversity in 

the Sundarbans through strengthening the aquaculture management policies. The immediate 

objective of the project is to build capacity to effectively manage the existing protected areas 

established for dolphin conservation and also expand their operational coverage while still 

meeting the livelihood aspirations of local communities especially the fishers.  

Specific objectives of the study 

 To find out the level of aquaculture activities in the ecologically meaningful boundaries 

of cetaceans in Sundarbans sanctuaries.  

 To know the livelihood options and adaptation of coastal people adjacent to the 

boundary  

 To explore the gap of policy implementation in aquaculture management related to 

cetaceans in Bangladesh Sundarbans.  
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 Investigating suggestions for improvement of existing aquaculture management 

regulations from different stakeholder levels, thus building organizational capacity to 

effectively manage the existing protected areas established for dolphin conservation.  
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2 Reviews on Ganges River and  

2.1 Biology of dolphin  

2.1.1 Scientific position of Irrawaddy Dolphin 

Scientific position of Irrawaddy dolphin 

Kingdom: Animalia 

Phylum: Chordata 

Class: Mammalia 

Order: Artiodactyla 

Infraorder: Cetacea 

Family: Delphinidae 

Genus: Orcaella 

Species: O. brevirostris (Wikipedia) 

2.1.2 Scientific position of Ganges river dolphin 

Kingdom: Animalia 

Phylum: Chordata 

Class: Mammalia 

Order: Artiodactyla 

Infraorder: Cetacea 

Family: Platanistidae 

Genus: Platanista 

Species: P. gangetica (Wikipedia) 

 

2.1.3 Habitat and ecology 

Dolphins usually live in small groups or alone. (Kasuya and Haque, 1972) found that 90% of 

the groups and 80.4% of total dolphins are seen during the dry season of Meghna and Jamuna 

Rivers of Bangladesh were solitary individuals. However, reports from the 19th century speaks 

of large school to seen near largest towns on the Ganges. (Reeves and Brownel, 1989)   

The Irrawaddy dolphin thrives in tropical and subtropical waters of the Indo-Pacific region on 

and near shallow coastal waters. The countries where this species dwells are Vietnam, 

Cambodia, Singapore, Thailand, Indonesia, Burma, Laos, Philippines, Bangladesh, Brunei, 
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India, and Malaysia. It inhabits coasts, rivers, estuaries, deltas and large lakes of its distribution 

zone, regularly near the mangroves. Almost all sightings have happened not more than 1.6 

kilometers away from the coast and a less than 5 kilometers, and apparently, they do not usually 

live in deep waters (dolphins-world, 2017). 

Irrawaddy dolphins prefer coastal areas associated with the muddy, brackish waters at river 

mouths, ranging offshore as far as the extent of the freshwater plume often only a few km but 

more than 60 km at the Meghna River mouth in Bangladesh (Smith et al., 2005). In rivers and 

mangrove channels, the species is most often observed at channel confluences and divergences 

and downstream of sharp meanders. They have been seen in the same area as finless porpoises 

in coastal waters of Bangladesh and Myanmar (Smith et al., 2005), and Ganges River dolphins 

in the waterways of the Sundarbans mangrove forest (Smith et al., 2006). 

The Ganges River dolphin distribution is limited to the east of India. It inhabits the freshwater 

system Ganges-Brahmaputra-Megna (GBM) and the Karnaphuli-Sango river systems, and 

their tributaries, which run through Nepal, Bhutan, and Bangladesh. It inhabits large sections 

of these rivers or their tributaries from the tidal zone to the foothills of the Himalayas, the 

Cachar Hills (District of India) and the Garo Hills of Meghalaya (Indian state). During the 

flooding season, this dolphin leaves the main canals and reach the temporary tributaries and 

flooded lowlands. It is most frequently found in bodies of countercurrent water located between 

the convergence of channels and meanders (pronounced curves) and occasionally go to 

channels and reservoirs. Their habitat has a depth of 3 to 9 meters, and water temperatures 

between 8°C and 33°C (dolphins-world, 2017). 

2.1.4 Food and feeding 

Although it has visible teeth in the jaws, it does not use them to chew but to hold their prey 

firmly. Its eyes are not useful to find food because in the muddy waters of its habitat they are 

not required, that is, it is an animal functionally blind, so it uses echolocation to detect prey. 

This dolphin usually swims with a fin touching the riverbed to feel the sediments since animals 

hide there. Its snout is very useful for this. Once it finds a suitable prey, it holds the victim with 

the jaws and begins to swallow it whole starting from the head so that the scales (if the prey 

has them) do not hurt its throat. It does not always look for food at the riverbed. Its most 

common practice is finding a school of fish near the surface and drag them to the bottom to eat 

them (dolphins-world, 2017). 



 

18 
 

Irrawaddy dolphins, feed on fishes, crustaceans, cephalopods, and fish eggs. Two species of 

cyprinid fish are thought to be important food sources for Irrawaddy dolphins found. Carp is 

the primary species consumed in other areas (MarineBio, 2018). It is a carnivorous cetacean 

that feeds on several species of cephalopods, fish, crustaceans and fish eggs. It establishes a 

strategy of cooperation in groups composed of 6-15 dolphins. To hunt, they can spit water to 

attract more fish and even hit large species with their lower jaw, perhaps in an attempt to play 

before eating. In some regions of Asia these dolphins fish in cooperation with local fishers 

which call them, and surprisingly the dolphins come swimming in semicircles and hauling the 

fish to the surface. Thus, both parties benefit since the dolphins feed themselves with the fish 

stunned or trapped in the edges of the boat (dolphins-world, 2017). 

Ganges River dolphins are catholic feeders and feed on several species of fishes, invertebrates 

(Sinha et al., 1993), and possibly turtles and birds. They exhibit active foraging behavior in the 

morning (0700 hrs- 1000 hrs) and after noon (1500 hrs - 1700 hrs). These are some of their 

usual prey– Common carp, Gobio, Prawn, Freshwater sharks, Mahseer fish (Family 

Cyprinidae), Shrimp. The dolphins have been observed chasing and preying upon surface 

dwelling fish species, such as Rhinomugil corsula. On some occasions it was noticed that they 

drive fishes to a particular area for community feeding (Sinha et al., 1993). 

2.1.5 Reproductive biology 

Irrawaddy- Individuals reach sexual maturity at around 3-9 years of age and the mating season 

is variable. For example, in the northern hemisphere dolphins mate from December to June and 

births occur between June and August. The female delivers one single offspring after a 

gestation period of 14 months. Researchers assume that, just as in other species, males mate 

with and compete for several females. At birth, the offspring weigh about 10 kilograms and 

measure about 1 meter. Six months later they are already able to consume fish, and after one 

year and a half, they are usually completely weaned (dolphins-world, 2017). 

Though the breeding season of the Gangetic dolphin extends from January to June, newly born 

calves can be seen even in other months. While mating usually takes place between March and 

June, it has been observed even in July (Harison 1972). Only a single baby is born after a 

gestation period of about 9 months. At the time of birth, the neonate is about 70 cm and weighs 

about 4 kg - 5 kg. The mother and calf remain together for about one year. Maternal care is 

presumed to be similar to that of other dolphin species, but in this case, after weaning (1 year 

after birth), the offspring do not maintain ties with its mother. The male attains sexual maturity 
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at an age of about 10 years when they reach a length of 1.7 meters while the females are known 

to attain sexual maturity at 10 or less years (Kasuya 1972) when they are around 2m long 

(Harison 1972).  

2.1.6 Distribution and Abundance  

Irrawaddy Dolphins have a discontinuous distribution in coastal waters of the tropical and 

subtropical Indo-Pacific, and are predominantly associated with freshwater inputs (Stacey and 

Arnold, 1999; Smith, 2017). Coastal and estuarine populations occur from Borneo and the 

central islands of the Indonesian Archipelago north to Palawan, Philippines, and west to the 

Bay of Bengal, including the Gulf of Thailand. There are also freshwater subpopulations in 

three large rivers: Ayeyarwady in Myanmar (up to 1,400 km upstream from the river mouth), 

Mahakam in Indonesia (with a suspected current range between 90 km to 500 km upstream 

from the river mouth and the area of highest density between 180 and 280 km from the mouth), 

and Mekong in Cambodia and Lao People's Democratic Republic (a range of less than 200 km 

between Kampi pool, near Kratie, Cambodia, and Khone Falls, Laos, some 690 km from the 

river mouth). Within the extent of Irrawaddy Dolphin occurrence in these rivers, their area of 

occupancy is concentrated in deep pools associated with confluences and above and below 

rapids. Three other subpopulations inhabit marine-appended brackish water bodies: Chilika 

Lagoon in India, Songkhla Lagoon in Thailand, and Malampaya Sound in the Philippines. 

Although the map accompanying this assessment implies a continuous distribution throughout 

the coastal areas of the species’ range, subpopulations are known to be fragmented and patchily 

distributed, with long stretches of coastline where the species is now absent, either due to lack 

of freshwater inputs or likely local extirpation.  For example, while Irrawaddy Dolphins are 

present in the coastal waters of the Trat Province, Thailand, they appear to be absent in the 

neighboring provinces of Chanthaburi and Rayong in the upper Gulf of Thailand (Hines et al., 

2015). Similarly, while populations were documented in Kuching Bay and Similajau in 

Sarawak, Malaysia, the species was not observed during repeated cetacean surveys off the coast 

of Miri and the Baram River, where the species is known to have been present historically 

(Minton et al., 2011; Pilleri and Gihr, 1974). 

Ganges Dolphin occurs in the Indus, GBM, and KS river systems of the South Asian 

subcontinent, from the deltas upstream to where movement is blocked by rocky barriers, 

shallow water, fast currents, dams, or barrages (low, gated diversion dams). The linear extent 

of occurrence is now approximately 1,000 km (Braulik, 2006) and approximately 99% of the 
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dolphin population occurs in only 690 km of river, which corresponds to an almost 80% 

reduction in effective linear range since the 1870s (Reeves, 1991).  

The range of the Ganges subspecies (Ganges Dolphin) has declined progressively since the 

nineteenth century when it was mapped by Anderson (1879). Historically it occurred through 

several thousand kilometers of free-flowing river in India, Bangladesh, Nepal, and possibly 

Bhutan. The downstream effects of at least ten dams and barrages constructed in the Ganges 

main stem and tributaries have severely reduced and fragmented dolphin habitat (Smith and 

Reeves, 2000). Dolphins have undergone roughly a 100 km decline in their range in the Ganges 

River since the late 1800s, and disappeared from the upper Ganges between Haridwar and 

Bijnor, and Narora and Kanpur. Historically, they were found year-round in the Yamuna River 

approximately 400 km upstream to Delhi (Anderson, 1879), but in recent years, dolphins have 

not been reported in this river above the Chambal River confluence during the dry season 

because upstream channels have become too shallow and polluted to support dolphins (Sinha, 

2000). In the northern Ganges tributaries, of the six dolphin subpopulations that were isolated 

above or between barrages, three have been extirpated (in the Gandak River above the Gandak 

Barrage, in the Sarda River above the upper and lower Sarda barrages and the Sone River) 

(Sinha et al., 2000) and one has been reduced to insignificant numbers (in the Kosi River above 

the Kosi Barrage) (Smith, 1993; Sinha and Kannan, 2014).  A few Ganges Dolphins were still 

present during the mid-1990s as far downstream in the Hoogly River as Kakdwip (Sinha, 

1997), and more recent surveys suggest their continued presence between Farraka and the Bay 

of Bengal in West Bengal, India (Chowdhury et al., 2016). The lack of adequate of water being 

released downstream of Farraka Barrage has eliminated dry-season habitat for more than 300 

km, or until the Ganges (Padma)-Brahmaputra confluence in Bangladesh (Smith et al., 1998). 

Occasional reports of dolphins in the reservoir behind Kaptai Dam (built in 1961) of the KS 

system occurred until the mid-1990s (Ahmed, 2000), but surveys in the late 1990s found no 

evidence that any Ganges Dolphins survive there (Smith et al., 2001). Thus, the dam's 

construction likely caused a substantial reduction in the subspecies’ range in southeastern 

Bangladesh, but the absence of any historical information on occurrence in the upper 

Karnaphuli makes any quantitative estimate of range reduction impossible Dolphins are 

expected to have been extirpated from the Subansiri River because of periodic dramatic 

declines in river discharge from the newly completed Lower Subansiri hydroelectric project 

(Baruah et al., 2012). 
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2.1.7 Behavior    

Irrawaddy dolphins stay in groups of three to six individuals and are social within their pods. 

They are also social outside of their group and mixing between groups has been reported. When 

scouting areas, Irrawaddy dolphins raise their heads out of the water and rotate around to see 

their surroundings. Irrawaddy dolphins swim slowly and display sluggish movements. When 

they surface to take a breath, only the top of the head is visible and it is done quickly; only 14% 

of all surfacing between long dives include rolling, splashing, or limb waving and slapping. 

Before an Irrawaddy dolphin dives, it usually surfaces two times. The longest recorded dive is 

over six minutes long. Irrawaddy dolphins have also been seen waving or slapping their flippers 

and tail, breaching or partially leaping from the water, blowing bubbles, rolling sideways, and 

pausing at the surface. Water spitting has been observed on numerous occasions, but the reason 

for this behavior is unknown. Local fisherman report that they are able to identify individual 

dolphins based on unique behaviors. (Mammalian Species Orcaella brevirostris, 1999; Status 

and Conservation of Facultative Freshwater Cetaceans in Asia, 2002; Dawblin, 1972; Stacey 

and Leatherwood, 1997).  

Ganges River dolphins swim and vocalize constantly. Due to the turbid nature of the Ganges, 

the underwater activities of Ganges dolphins in the wild are difficult to observe. Their short 

surfacing time is also a major constraint for behavioral studies. A recent study recorded six 

types of surfacing patterns, which were dependent on age-class and offshore distance of the 

individual (Sinha et al., 2010a). Ganges River dolphins exhibit greater preference for the 

surface than other river dolphins; even when swimming, which they do on their sides, they 

occasionally keep their beaks out of water. Newborn calves frequently leap completely out of 

the water. 

The Ganges River dolphin is not usually considered to be gregarious. In one of the few 

quantitative studies of group size, it was observed that 90% of the groups and 80.4% of the 

total dolphins observed during the dry season in the Meghna and Jamuna Rivers of Bangladesh 

were solitary individuals. While the calves accompany mothers, adults are normally found 

alone or in small groups. However, other investigators reported groups of as many as 25 to 30 

dolphins at the confluence of the Ganga and Gandak at Patna. 

2.1.8 Biodiversity and Conservation  

Currently, the most immediate threat facing Irrawaddy dolphins is drowning in gill nets. The 

threat of gill net entanglement occurs primarily during the dry season (December to May), 
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when dolphins settle in deep water pools. Dynamite and electric fishing occur in some 

important habitats. These activities are causing depletion of the dolphin's fish supply and noise 

from the explosions is potentially dangerous to dolphins. Due to the small population size and 

their narrow distribution, it is quite possible that dam construction anywhere within their 

habitat might critically endanger populations. Furthermore, uncontrolled tourism can harass 

dolphins in important habitats during the dry season and interfere with normal activities, such 

as feeding, resting, and socializing. Overfishing, collisions with boats and injuries from boat 

propellers are also threats to their survival. (Facultative river dolphins: conservation and social 

ecology of freshwater and coastal Irrawaddy dolphins in Indonesia, 2004; Status and 

Conservation of Facultative Freshwater Cetaceans in Asia, 2002). 

Ganges River dolphins are among the most endangered of all cetaceans. With rising human 

populations in Southern Asia, the natural habitat of Ganges River dolphins has been extensively 

modified and degraded. Agricultural and industrial discharges are polluting the river systems 

in which these dolphins live and feed. In certain populations, the accumulation of heavy metals 

and organochlorides is posing serious health risks to the animals. In addition, dangerously high 

levels of arsenic in the water is a serious health threat to every animal using the water system, 

including Ganges River dolphins. Human modifications to river systems are also impacting the 

habitat of the dolphins. Over fifty dams affect populations of Ganges River dolphins, cutting 

populations off from one another. Dams have caused the gene pools of Ganges River dolphins 

to shrink, which could pose detrimental effects in future generations. Some engineering efforts 

are underway to construct channels around dams for aquatic wildlife, including dolphins. 

Ganges River dolphins are becoming more and more restricted to a smaller range. In Pakistan, 

a few hundred river dolphins are restricted to roughly 1200 square kilometers of water. Many 

local peoples regard these dolphins as a source of meat, oil and bait. Hunting has certainly 

impacted the numbers of dolphins in the Ganges and Indus river systems. Also, Ganges River 

dolphins are caught and drowned in fishing lines and nets, causing considerable fatalities. Bull 

sharks that make their way into South Asian river systems are known to attack waders and 

fishermen and are highly aggressive. Many of these attacks on local peoples are wrongly 

blamed on Ganges River dolphins. While it is highly unlikely these dolphins would ever attack 

a human, their similar size and color to bull sharks results in their persecution by local peoples. 

(Kannan et al., 1993; Perrin et al., 2002; Reeves and Leatherwood, 1994)  



 

23 
 

2.2 Threats to Dolphin in Bangladesh Sundarbans 

2.2.1 Habitat destruction  

The complex geomorphology of freshwater and estuarine systems tends to concentrate the 

distribution of cetaceans in counter currents associated with confluences, meanders and mid-

channel islands (Hua et al., 1989; Smith, 1993; Smith et al., 1997, 1998). The Ganges River 

dolphin population was fragmented by construction of the dams and barrages on the main stem 

of the Ganga and its tributaries (Smith et al., 2000). Barrages are low, gated diversion dams 

comprised of a series of gates used to control the elevation of an upstream ‘head pond’. 

Barrages also restrict the movement of river dolphins and other aquatic mega-fauna, thereby 

separating them into subpopulations. Reeves et al., (1991) questioned the degree to which 

dolphin subpopulations are isolated, suggesting that individuals may occasionally move 

downstream through barrages. Dolphins in the main channel of the Ganga were split into two 

subpopulations in 1975 when the Farakka Barrage was commissioned. The Lower Ganga 

Barrage at Narora (1966) and the Middle Ganga Barrage at Bijnor (1984) further fragmented 

the Ganga main stem population into four subpopulations. Dolphins have now been extirpated 

above the Middle Ganga Barrage at Bijnor. Today they occur in three subpopulations bounded 

by the Bijnor, Narora and Farakka Barrages. Luxuriant growth of macrophytes and excessive 

siltation have eliminated suitable habitat immediately above Farakka Barrage (Sinha, 2000). 

  

Figure 1. Dolphin habitat destruction by garbage, residual water and pollution footprint 

(Dolphins-World, 26 April 2017; Nicole Seltmann). 

2.2.2 Human intervention 

Dolphin is under threat by different human intervention like Poaching, Accidental killing, 

Dolphin - fisherman competition, Use of dolphin products etc. Their oil and meat is used as 

liniment, as an aphrodisiac and as bait for catfish. A few cases of poaching are recorded in the 

middle Ganges in Bihar (Sinha et al., 2000), in the Kalni-Kushiyara River of Bangladesh, and 

in the upper reaches of the Brahmaputra River in Assam, India (Mohan et al., 1997). The 
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fishermen and other riparian people in many areas have traditionally been using dolphin oil for 

burning and as a liniment (Anderson 1879). Some people regularly eat the meat and in 

Bangladesh pregnant women consume the dolphin oil (Smith et al., 1998). Entanglement of 

Ganges River dolphins in fishing nets causes significant damage to the local population. 

Accidental killing is a severe problem for Ganges River dolphins throughout most of their 

range. The primary cause is believed to be entanglement in fishing gear such as nylon gillnets 

because their preferred habitat is often in the same location as primary fishing grounds. 

Accidental killing due to collisions with vessels has also been observed (Sinha et al., 2010). 

2.2.3 Fishing 

Dolphins mostly live within a few miles of the coast and occasionally venture into some 

harbours, which can result in an overlap with commercial and amateur fisheries. Like whales, 

dolphins are susceptible to entanglement in commercial fishing gear. Dolphins are caught 

accidentally in fishing nets in all areas where they have been studied (Smith et al., 2007).  A 

significant number of dolphins have died through accidental entanglement in nets. 

Entanglement drowns dolphins when they are unable to reach the surface to breathe. A number 

of dolphin species are on the verge of extinction for this very reason.  

Of 49 Irrawaddy Dolphin deaths recorded in Bangladesh from February 2007 to December 

2016, two thirds were judged to be due to entanglement, mostly in gillnets, based on net and 

rope marks, entangled gear attached to the carcasses, and reports from fishermen (Thomas and 

Gulland, 2017). Mortality has also been recorded in drift gillnets targeting elasmobranchs in 

coastal waters of Bangladesh (Smith et al., 2008) and bottom-set gillnets targeting crabs in 

Malampaya Sound (Smith et al., 2004a). Fishermen in some areas report that dolphins are 

released if found still alive (Smith and Hobbs, 2002; Peter et al., 2016) but in the case of 

drowned animals, the oil may be used for medicinal purposes or the flesh eaten (Smith et al., 

2004). 

Mortality in fishing gear, especially gillnets, is a severe problem for Ganges Dolphins 

throughout most of their range and is an increasing problem for Indus Dolphins. They are 

particularly vulnerable because their preferred habitat is often in the same location as the 

fishing grounds (Kelkar et al., 2010). 
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Figure 2. Fishing activities in Sundarban areas near dolphin sanctuaries using banned nets 

(photo curtsey, Md. Modinul Ahsan). 

2.2.4 Scientific interactions 

Research on dolphins can potentially generate a threat to the dolphins themselves. This could 

include tagging (including satellite or other transmitters), taking biopsy samples, or through 

harassment. Permits and/or approvals are required to undertake research and will not be issued 

if the research presents undue risks to the dolphins. 

2.2.5 Construction in marine areas 

Coastal works and development create noise, potentially masking sounds dolphins use for 

communication and navigation. They may also introduce pollution into the environment.  

These activities may displace the dolphins from important habitat and make it harder for 

dolphins to hunt and successfully produce offspring. 

2.2.6 Oil/gas drilling and mineral mining 

Seabed mining, drilling, and exploration, including seismic testing, is likely to have an impact 

on dolphins. Potential impacts include: 

Discharge plumes and suspended sediments may interfere with marine organisms, as well as 

disturb the seafloor. This may impact dolphins by reducing or displacing the fish populations 

they rely on for food. Dolphins might also change movement patterns as a result. Seabed 

mining and seismic testing both introduce loud man-made noises into the marine environment. 

Loud noises may overpower the sounds dolphins use to communicate, navigate, and find food. 

Loud noises may disturb dolphins, causing them to be displaced from certain areas. Fish species 

may also be disturbed by noise and vessels, leading to a loss of food sources for dolphins. 

2.2.7 Natural calamities and environmental changes   

Sundarban area is cyclone-prone, monsoonal and low- lying, as a result of which changes in 

climate have significantly impacted the area, flora, fauna and the population living within it 
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(Mahadevia et al., 2012). Between 1980 and 2007, it has been observed that the temperature 

of the waters in the Sundarbans has increased at an accelerated rate of 0.5oC per decade 

compared to the observed global sea surface temperature warming at the rate of 0.06oC per 

decade. This accelerated increase in temperature of the sea has severe implications on aquatic 

life (Mahadevia et al., 2012). It has been observed that there has been an increase in the 

intensity of cyclonic storms hitting the Sundarbans between 1951 and 2010. Recent research 

suggests that such increase in intensity may be attributed to an increase in sea surface 

temperature (Mahadevia et al., 2012).Due to heavy siltation and disposal of solid waste from 

adjacent cities, the rivers in the Sundarbans do not receive fresh water from the upstream 

Ganges and are primarily tidal fed.As a result of long periods of stagnation of water, the 

population is at a greater risk from water borne diseases resulting in increase in incidences of 

morbidity and mortality (Mahadevia et al., 2012).Similarly increase in intensity of cyclones is 

likely to cause more injuries and deaths. 

2.2.8 Freshwater flow and salinity fluctuations  

Ganges River dolphins would be expected to be more affected by seawater incursion than 

Irrawaddy dolphins. Salinity is probably the dominant factor affecting the downstream 

distribution of these riverine specialists, but turbidity may also play an important role (Smith 

et al., 2005). Surface water in the Ganges River is diverted by engineering structures (e.g. dams 

and barrages) and reduced by losses to groundwater accelerated by subsurface extraction. 

Increasing sedimentation, salinity and possibly decreasing turbidity due to reduced river 

discharges and sea-level rise can be expected to result in the loss of fluvial habitat for Ganges 

River dolphins in the downstream portions of their current range (Smith et al., 2005). The 

potential effects of declining freshwater flows and sea level rise on Irrawaddy dolphins were 

less clear. This species appears to be opportunistic in its ability to take advantage of the benefits 

of fluvial environments. Although the species may occupy a wide range of habitat in terms of 

salinity and turbidity, it also exhibited more localized dependencies related to the availability 

of confluences (Smith et al., 2005). This makes the species particularly susceptible to potential 

habitat loss due to sediment deposition at confluences and may limit their dispersal farther 

upstream in response to a possible release from competition with Ganges River dolphins that 

are likely to vacate these waters with increasing salinity. Declining freshwater flows may also 

affect habitat availability for Irrawaddy dolphins in the open waters of the delta where salinity 

was the most important water quality variable separating the near- and off-shore distribution 
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of Irrawaddy dolphins and finless porpoises Neophocaena phocaenoides, respectively (Smith 

et al., 2005). 

2.2.9 Pollution  

Pollutants can enter the food chain, eventually building up in the bodies of top predators, such 

as cetaceans. The effect of such pollutants of cetaceans is unknown but in other mammals it is 

known that, for example, Polycholorinated biphenyls (PCBs) can affect reproduction 

(Klinowska, 1991).  Cetacean deaths due to pollution are not likely to be recognised as such, 

except in particular incidents when many deaths occur together. Several fin whales appear to 

have been poisoned by heavy metals from industrial waste dumping in the Mediterranean. The 

dangers of entanglement in discarded fishing gear have already been mentioned but cetaceans 

are also liable to ingest this and other waste material with possible detrimental effects 

(Klinowska, 1991).  There has been concern about the possible effects on cetaceans of mineral 

exploration and exploitation (St. Aubin et al., 1984).   

2.2.10 Degradation of fish biodiversity   

The rivers of Bangladesh sustain one of the most productive freshwater fisheries in the world. 

There are neatly 450 large and small rivers that occupy the water areas of the Sundarbans. The 

biggest river is the pasur. Other rivers worth-mentioning are the Baleswar, the Sibsa, the 

Arpangasia, the Bhola, the Horinbhanga, the Kalindi, the Andharmanik, the Raimangal, the 

Kapotaksha, the Koira, the Shela Bhadra etc. There are about 102 Islands in the Sundarhans of 

which some 58 Islands are inhabited. A large number of these inhabitants are directly or 

indirectly involved in fishing, fry collection or fish marketing etc (Rahman et al., 2014).Despite 

the depletion of rivers, canal and flood plains for hundreds of year, Bangladesh still holds the 

world’s most diverse and abundant inland fisheries. But the catch of many popular local species 

have drastically reduced and many are no more seen. The fishes face many obstructions and 

disturbs in the reproduction period for the causes of unplanned construction in the flood plain 

area. Mistakenly, subsistence fishermen are often blamed for over fishing and thus reducing 

the fish population (Rahman et al., 2014). Major factors cited for declines are the use of small 

mesh gillnets (current jals and kona ber jals) in tributaries ssand harvesting boromaach in duars 

during their breeding season.  The strong correlation between the distribution of river dolphins 

and boromaach species and the reported decline of these fishes may indicate a potential 

problem in maintaining an adequate food base to support dolphins. Current Issues Related to 

the Reduction of Mangrove Fisheries Resources are indiscriminate PL collection, zatka fishing, 

destructive fishing gear (Set bag net, gill net etc.), illegal fishing (Use of explosives, poison 
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fishing), insufficient freshwater supply, siltation and rising of riverbeds and forest floor, 

increased trawling, pollution in mangrove water, improper implementation of fishing rules and 

regulations, destruction of fish habitat (nursery, breeding ground) (Shah et al,. 2010). 

2.2.11 Trophic structure/ food chain in Sundarbans ecosystem  

Dolphins are consumers like many other animals. Consumers are animals that need to eat other 

plants and/or animals in order to survive. Dolphins are a type of consumer called a carnivore 

because they eat only meat. Dolphins are part of an ocean food chain. Food chains show the 

transfer of energy between specific plants and animals that rely on each other for food.  In a 

typical food chain, the producers are at the bottom and the consumers are at the top. An 

important part of all food chains are the dead plants and animals or decomposers. Decomposers 

are found at each step of a food chain because many living things rely on them. 

Dolphins have few natural enemies. Some species or specific populations have none, making 

them apex predators. For most of the smaller species of dolphins, only a few of the larger 

sharks, such as the bull shark, dusky shark, tiger shark and great white shark, are a potential 

risk, especially for calves. Some of the larger dolphin species, especially orcas (killer whales), 

may also prey on smaller dolphins, but this seems rare.  

2.2.12 Disturbances 

Riverine areas of high productivity sustain a rich and diversified fish community, which 

attracts dolphins as well as fishermen. Dolphins face intense competition with the fishermen, 

and are brought into close proximity with them, in these regions. Accidental killing in fishing 

nets, as well as direct killing by the fishermen to reduce competition, affects dolphin 

populations (Sinha et al., 2010). Dredging and development of the river environment has 

altered its nature and eliminated counter currents, one of the most preferred habitats of the 

dolphin. Increasingly heavy river traffic in the Ganges and Brahmaputra may result in habitat 

restriction, noise pollution, depletion of prey base and changes in feeding behavior of the 'susus' 

in the rivers. Other sources of habitat degradation include the removal of stones, sand (Mohan 

et al., 1997) and woody debris (Smith, 1993). Collisions with the vessels, and the effects of the 

noise they generate, are a serious problem for dolphins. Since this species depends upon 

echolocation for many of its activities, including foraging, sonic pollution may adversely 

impact their well-being (Sinha, 1997). The sustained and heavy exploitation of small fishes of 

rivers by the wide spread use of the mosquito nets in river may affect the prey base of the 

Ganges River dolphin. While the rate of renewal of this resource is remarkable, there is no data 
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on prey abundance estimates and further research is required to quantify this threat (Sinha, 

1997). The Irrawaddy dolphins in Asia are increasingly threatened by tourist activity, such as 

large numbers of boats circulating the areas in which they live. The development of tours and 

boats has put a large strain on the dolphins.  

2.2.13 Obstacles on migratory routes 

Very little is known about the effects of vessel traffic on river dolphins and porpoises. Ferry 

crossings, commercial ports, and primary fishing grounds in Asian rivers are generally located 

downstream of convergent channels or sharp meanders, which are also the preferred habitat of 

river dolphins (Reeves et al., 2000). River dolphins are often observed swimming in areas with 

high vessel traffic, that includes small boats, motorized ferries, and in some locations large 

container ships and oil tankers, with no visible damaging effects. Mortality from propeller 

collisions, however, has been reported for baiji and finless porpoises, particularly in the lower 

reaches of the Yangtze River, where waterways contain high levels of large commercial vessel 

traffic (Zhou, 1992). A single susu was also reported by fishermen to have been killed by the 

propeller of a cargo boat in the Brahmaputra river near the India/Bangladesh border (Mohan, 

1996). Dolphins may be more vulnerable to collisions during calving and nursing periods. 

Dams and barrages (low-gated diversion dams) restrict the movement of dolphins, rendering 

them isolated into separate sub-populations. The Farakka Barrage has affected the dolphin 

population in the Ganges, as the barrage has not only created a physical barrier for movement 

of the dolphin but also the reach of the river has been changed from a lotic to a lentic ecosystem 

(Sinha 2000).  

2.3 Coastal and freshwater aquaculture intervention 

2.3.1 Indiscriminate PL/fry collection and Loss of biodiversity  

The mangrove ecosystem serves as the spawning and nursery ground for many shrimps, crabs, 

fishes and other aquatic species since they provide physiologically suitable environment with 

respect to temperature, salinity and other physiochemical parameters. The harvesting of wild 

penaeid shrimp (Penaeus monodon) and freshwater prawn (Macrobrachium rosenbergii) post 

larvae (PL) from mangrove rivers had emerged as an important economic activity for the 

coastal communities (Hoq et al., 1995) and runs all year around with a peak season during 

April to June during spring tides when the numbers of planktonic PL are reportedly are high 

(Ahmed et al., 2010). Moreover, majority of shrimp farmers prefer wild PL because of their 

hardiness, with the survival of wild PL reportedly higher than hatchery produced PL. Mass 
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shrimp fry collection is a threat to the coastal ecosystem, causing damage to the nursery 

grounds of many species, and to newly planted mangroves as well as to reserve forest (Saikat, 

1992). 

The recruitment of other finfishes and shrimps, and macro-zooplanktons which act as a 

component of food chain for other groups of aquatic animals, is severely damaged as a 

consequence of extensive P. monodon shrimp fry harvesting from the Sundarbans waters. It is 

essential for the shrimp fry to reach the small creeks and brackish water of the estuaries to find 

shelter and food. The actual stock recruitment of shrimp in the deep sea is directly dependent 

on the survival of the juvenile in the mangrove nursery grounds and their return to sea. 

However, if the nursery grounds are destroyed or the juveniles are captured, the chance for the 

juveniles to return to the sea will obviously be reduced leading to the scarcity of mature mother 

stock. This will result their less availability in the sea and in the estuary for breeding (Hoq et 

al., 2013). Due to the over collection of shrimp PL from sunderbans estuaries other undesirable 

species are also killed enormously that ultimately effect on the food chain of dolphins.  

2.3.2 Salinity intrusion  

Ganges River dolphins would be expected to be more affected by seawater incursion than 

Irrawaddy dolphins. Salinity is probably the dominant factor affecting the downstream 

distribution of these riverine specialists, but turbidity may also play an important role (Smith 

et al., 2005). Surface water in the Ganges River is diverted by engineering structures (e.g. dams 

and barrages) and reduced by losses to groundwater accelerated by subsurface extraction. 

Increasing sedimentation, salinity and possibly decreasing turbidity due to reduced river 

discharges and sea-level rise can be expected to result in the loss of fluvial habitat for Ganges 

River dolphins in the downstream portions of their current range (Smith et al., 2005). The 

potential effects of declining freshwater flows and sea level rise on Irrawaddy dolphins were 

less clear. This species appears to be opportunistic in its ability to take advantage of the benefits 

of fluvial environments. Although the species may occupy a wide range of habitat in terms of 

salinity and turbidity, it also exhibited more localized dependencies related to the availability 

of confluences (Smith et al., 2005). This makes the species particularly susceptible to potential 

habitat loss due to sediment deposition at confluences and may limit their dispersal farther 

upstream in response to a possible release from competition with Ganges River dolphins that 

are likely to vacate these waters with increasing salinity. Declining freshwater flows may also 

affect habitat availability for Irrawaddy dolphins in the open waters of the delta where salinity 

was the most important water quality variable separating the near- and off-shore distribution 
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of Irrawaddy dolphins and finless porpoises Neophocaena phocaenoides, respectively (Smith 

et al., 2005). Shrimp, crab and coastal fish farming and hatchery need saline or brine waters 

for aquaculture. Farmers introduce and discharge saline water trough river and canal near the 

dolphin sanctuary. Thus makes the dolphin habitat high saline. 

2.4 Management and conservation strategies for Dolphin sanctuaries  

2.4.1 National and global existing management policies on Cetaceans, Fisheries and 

Aquaculture 

Bangladesh has an extensive body of laws and policies for promoting conservation and the 

sustainable use of biodiversity and natural resources. Besides, the country also have signatory to 

several international conventions, treaties and multi-lateral agreements/ instruments related to 

environmental protection/natural resource management (UNDP, 2016). GOB (2010) reported some 

key international conventions and treaties signed/ratified by the country (Table 1). 

Table 1. International conventions and treaties related to aquatic ecosystems signed by 

Bangladesh. 

Convention/ Treaty Year 

effective 

Convention Relating to the Preservation of Fauna and Flora in their Natural State 1936 

International Plant Protection Convention (1951) 1952 

International Convention for the Prevention of Pollution of the Sea by Oil (1954) 1974 

The Antarctic Treaty (Washington, 1959) 1998 

Ramsar Convention on wetlands and International Importance (Ramsar, 1971)  1982 

Convention concerning the Protection of the World Cultural and Natural Heritage 

(1972) 

1978 

Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (1973) 

1976 

Convention on the Conservation of Migratory species of Wild Animals (Bonn, 

1979) 

1982 

Convention on the Conservation of Antarctic Marine Living Resources 

(Canberra, 1980) 

1985 

United Nations Convention on the Law of the Sea (Montego Bay, 1982) 1985 

Convention on Control of Trans-boundary Movements of Hazardous Wastes & 

Disposal (1989) 

1992 

Protocol on environmental Protection to the Antarctica Treaty (Madrid, 1991) 1998 

United Nations Framework Convention on Climate Change (Rio de Janeiro, 

1992) 

1994 

Convention on Biological Diversity (Rio de Janeiro, 1992) 1994 

Agreement Relating to the Implementation of Part XI of the UNCLOS 1982 

(1994) 

1996 

Protocol to the United Nations Convention on Climate Change (Kyoto, 1997) 2005 
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Table 2. National Acts and Policies related to aquatic ecosystems declared by Bangladesh 

Government. 

1. Penal Code, 1860 (Act No. XLV of 1860) Gi sections143, 144, 145, 147, 148, 152, 153, 

160, 171E, 171F, 171G, 171H, 171I, 183, 184, 185, 186, 187, 188, 189, 225, 264, 265, 

266, 267, 269, 270, 271, 272, 273, 274, 275, 276, 290, 291, 292, 293, 294, 295, 296, 297, 

298, 352, 353, 354, 355, 356, 357,358; 

2. Ferries Act, 1885 (Act No.I of 1885); 

3. Ports Act, 1908 (Act No. XV of 1908); 

4. (10) Juvenile Smoking Act, 1919 (Act No. II of 1919); 

5. Poisons Act, 1919 (Act No. XII of 1919); 

6. Cruelty to Animals Act, 1920 (Act No. I of 1920); 

7. Forest Act, 1927 (Act No. XVI of 1927); 

8. Petroleum Act, 1934 (Act No XXX of 1934); 

9. Protection of Ports (Special Measures) Act, 1948 (Act No. XVII of 1948); 

10. Protection and Conservation of Fish Act, 1950 (East Bengal Act No. XVIII of 1950); 

11. Building Construction Act, 1952 (West Bengal Act No. II of 1953); 

12. Animals Slaughter (Restriction) and Meat Control Act, 1957 (East Pakistan Act No. VIII 

of 1957); 

13. Pure Food Ordinance, 1959 (East Pakistan Ordinance No. LXVIII of 1959); 

14. Port Authorities Lands and Buildings (Recovery of Possession) Ordinance, 1962 

(Ordinance No. IX of 1962); 

15. Agricultural Produce Markets Regulation Act, 1964 (East Pakistan Act No. IX of 1964); 

16. Government and Local Authority Lands and Building (Recovery of Possession) 

Ordinance, 1970 (East Pakistan Ordinance No. 19 of 1970); 

17. Pesticides Ordinance, 1971 (Ordinance No. II of 1971); 

18. Bangladesh Wild Life (Preservation) Order, 1973 (President's Order No. 23 of 1973); 

19. Territorial Waters and Maritime Zones Act, 1974 (Act No. XXVI of 1974); 

20. Chittagong Port Authority Ordinance, 1976 (Ordinance No. LII of 1976); 

21. Mongla Port Authority Ordinance, 1976 (Ordinance No. LIII of 1976); 

22. Inland Shipping Ordinance, 1976 (Ordinance No.LXXII of 1976); 

23. Fish and Fish Products (Inspection and Quality Control) Ordinance, 1983 (Ordinance No. 

XX of 1983); 

24. Bangladesh Merchants Shipping Ordinance, 1983 (Ordinance No. XXVI of 1983); 
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There are a number of national policies, legislation and approaches taken by the government 

which provide provisions for biodiversity conservation and natural resources management in 

the country that have a bearing by the GEF project in the Sundarbans. Those policies are the:  

National Environment Policy, 1992; National Forest Policy, 1994; National Energy Policy, 

1996; National Fisheries Development Policy, 1998; National Water Policy, 1999; National 

Agriculture Policy, 1999; Land Use Policy, 2001; Coastal Zone Policy, 2005; Bangladesh 

Wildlife (Preservation) (Amendment) Act, 2012; Bangladesh Forest Act, 1978 and subsequent 

amendments; Bangladesh Environment Conservation Act, 1995 and Environment 

Conservation Rules 1997; Playfield, Open Space, Park and Natural Water Reservoir 

Conservation Act, 2000; Flood Action Plan, 1990; Forestry Master Plan, 1996; National 

Biodiversity Strategy and Action Plan (NBSAP); National Conservation Strategy (NCS); 

National Environment Management Action Plan (NEMAP); and Sustainable Environment 

Management Programme (SEMP) (UNDP, 2016).  

Diverse institutional arrangements have responsibilities to govern the natural resources in 

Bangladesh. The National Economic Council (NEC) is the highest policy making and 

programme/project approving institution in the country, which is headed by the Prime Minister. 

The Executive Committee of the National Economic Council (ECNEC), headed by the Finance 

Minister, reviews the plans and programmes sent by various ministries and endorse them 

(UNDP, 2016). 

The project document of UNDP (2016) also reported that the Ministry of Environment and 

Forests (MoEF) is entrusted with the overall responsibility for the environment sector and the 

national focal point of all MEAs. The MoEF works with other ministries to ensure that 

environmental concerns are given due priority in their development programmes/projects. The 

implementing organs of MoEF are the Department of Environment (DOE) and the Forest 

Department (FD). While the DOE has wide ranging responsibilities from enforcement of 

environmental laws and codes in addition to conducting Environmental Impact Assessments 

(EIAs) of public and private sector projects, the FD is a specialized body of the MoEF dealing 

with the management of forest reserves, wildlife and protected areas. The Forest Department 

works towards ensuring natural sustainability and biodiversity conservation through social 

forestry, forest management, afforestation, reforestation, protected area management etc. It is 

one of the oldest departments of the Government. 
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Beside above organizations, other ministries/departments/agencies including the Ministry of 

Land, Ministry of Water Resources, Ministry of Industries, Ministry of Power, Ministry of 

Energy & Mineral Resources, Ministry of Fisheries & Livestock, Bangladesh Planning 

Commission, Disaster Management Bureau, Bangladesh Water Development Board, Water 

Resources Planning Organization, Bangladesh Meteorological Department, Ministry of 

Agriculture, Department of Agricultural Extension, National Agricultural Research System of 

Bangladesh, Navy, Coast Guard and Port Authority have defined mandates and jurisdiction 

over matters concerning aquatic resources (UNDP, 2016). 

Many research institutions like the Bangladesh Forest Research Institute (BFRI), Bangladesh 

National Herbarium (BNH), Bangladesh Agricultural Research Institute (BARI), Bangladesh 

Rice Research Institute (BRRI), Bangladesh Livestock Research Institute (BLRI), and many 

university departments are conducting research and implementing programmes on biodiversity 

and natural resource management. Similarly, various training institutions including the 

Bangladesh Public Administration Training Centre (BPATC), National Academy for 

Educational Management (NAEM), National Academy for Planning and 

Development(NAPD), Forest Academy (FA), Bangladesh Space Research and Remote 

Sensing Organization (SPARRSO), Institute of Water Modelling (IWM) etc. are also involved 

with overall environmental management and cross-cutting environmental issues (UNDP, 

2016). 

The District Administration is headed by the Deputy Commissioner, and includes functionaries 

responsible for different aspects of district governance. Of note to this project are functionaries 

responsible for district planning, fisheries, agriculture, forests, tourism, wildlife etc. Related to 

this is the presence of the local government including the elected members of the Zillas, 

Upazillas and Union Parishads, which is highly relevant in the context of the project. At the 

village level, there are also several Community Institutions (CIs) that are supported by the 

government as well as non-governmental organizations. These are also community or user-

group based organizations such as Self Help Groups (SHGs), Women’s Groups, Fishermen’s 

Associations, tour operator groups, Youth Groups, Co-Management Committees (CMCs), 

Village Forum (VFs) etc. (UNDP, 2016). 

A large number of Civil Society Organizations (CSOs) and Non-Governmental Organizations 

(NGOs) – both conservation-focused and social service groups are engaged in implementing 

various programmes on biodiversity conservation, social development and addressing policy 
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issues. These organizations include Centre for Policy Dialogue (CPD), Centre for Nature 

Resources Studies (CNRS), Centre for Advanced Research in Natural Resources & 

Management (CARINAM), Nature Conservation Management (NACOM), Bangladesh Centre 

for Advanced Studies (BCAS), Poribesh Bachao Andolon (POBA), Bangladesh Poribesh 

Andolon (BAPA), WildTeam, Sushilan, Association for Social Advancement (ASA), 

PROSHIKA, Wildlife Conservation Society (WCS), International Union for Conservation of 

Nature (IUCN) etc. (UNDP, 2016). 
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3 Situation analysis  

3.1 Context 

3.1.1 National context 

The People’s Republic of Bangladesh, nestled between the Indo-Himalayas and Indo-Chinese 

sub-regions (between 20° and 27° N and 88° and 93° E), is the farthest downstream alluvial 

zone of three major river systems of the Himalayan Range – the Ganges, the Brahmaputra, and 

the Meghna. The total geographical area of the country is 147,570 km2, of which about 80% is 

comprised of one of the world’s largest deltas (floodplains and wetlands networked over 300 

rivers) bordered by India in the West, North and Northeast; by Myanmar in the Southeast and 

by the Bay of Bengal in the South (GOB, 2010). 

Bangladesh has been reported as the highest densely populated (1,015/km2) country in the 

world with the total population of more than 160 million (BBS, 2011). Although fertility rates 

have declined in recent years, at the current growth rate (1.34% per annum), the population is 

projected to reach 220 million by 2040 (BBS, 2011). Around 75% of the population is rural 

and a significant proportion (around 35 million or 22%) lives along the 710 km long coastal 

belt (World Bank, 2010a; PDO-ICZMP, 2004).  

Notwithstanding the notable strides made in economic and social development in recent 

decades, Bangladesh is still among the Least Developed Countries (LDCs) (UNDP, 2013). In 

the Human Development Index, it ranked 146 (out of 187 countries) in 2012 (UNDP, 2013). 

During 2012-13, the Per Capita Gross National Income (GNI) was calculated as $923 whereas 

the Per Capita Net National Income (NNI) stood at $859 (BBS, 2010; World Bank, 2013). An 

estimated 50 million people still live in poverty, including almost 18% living under extreme 

poverty (BBS, 2010a). Despite these challenges, the net primary-school enrollment has reached 

94.7% and under-five childhood mortality has declined by 58% from 133 to 56 per 1,000 live 

birth in 1989-1993 and 2005-2009, and the country is on track to meet its United Nations 

Millennium Development Goals of 48 under-five deaths per 1,000 live births by 2015. 

Similarly, infant mortality rate has declined by 48% from 87 to 45 per 1,000 births over the 

same time period (NIPORT, 2012). However, more than two-thirds of the rural population is 

landless or effectively landless (i.e. own less than 0.2 ha land). More than half of the country’s 

population directly depends on natural resources for survival and well-being (UNDP, 2016). 
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Figure 3. Workshop on strengthening the aquatic biodiversity conservation policies at Mongla, 

near Sundarban area with Sundarban resource users and other stakeholders. 

Bangladesh remains a predominantly agrarian economy with agriculture occupying nearly 76% 

of the total land area of the country. Other important economic activities related to land/water 

use and food production include fisheries, aquaculture, and salt production. Over 60 million 

people depend on aquatic resources with an estimated one million working as full-time fishers 

and another 11 million engaged in part-time fishing. The latter are especially significant for the 

nutritional security of the poor (UNDP, 2016). While agriculture employs the largest 

proportion of the labour force (around 47.3%) (BBS, 2010b), its proportional contribution to 

GDP has been falling. During 2012-13, the combined share of agriculture and forestry sector 

stood at 14.3% of GDP (at constant prices) and 13.7% (at current prices). The fisheries sector 

is estimated to employ around 5% of the workforce and contributed some 3.6% of GDP (at 

current prices) in 2012-13 (UNDP, 2016). Service sector and Industrial sector contribute 

around 50% and 30% respectively to the country’s GDP (UNDP, 2016). Foreign remittances 

and the export-led garment industry have been the dual engines of the national economy in 

recent times (UNDP, 2016). 

Annual consumption of fish in Bangladesh is 11.9 kg per capita (in 2010), accounting for 

11.1% of total protein consumption. Altogether, some 76% of the fish consumed are inland 

species and 18% marine. Urban annual consumption stands at 14.5 kg/capita and rural 

consumption at 11.0 kg per capita per year, with rural communities eating a larger percentage 

of inland fish (70%) than urban communities (61%). The most commonly consumed freshwater 

species include tilapia, catfish and mrigal carp. Hilsa shad is the most commonly consumed 

marine species and is a valued commodity for export (FAO, 2014). 

One of the most disaster-prone nations in the world, Bangladesh experiences frequent, extreme 

& erratic weather events and storms that cause wide-spread economic, ecological, and social 
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damage (UNDP, 2016). For instance, of the 250,000 deaths reported worldwide due to cyclones 

between 1980 and 2000, around 60% occurred in Bangladesh (World Bank, 2010a). In the past 

200 years, the country experienced at least 70 major cyclones, of which 40 have occurred since 

1948 (UNDP, 2016). Floods are major recurring phenomena that affect around 30-50% of the 

country each year. Around 93 major disasters were recorded between 1991 and 2000 that 

caused nearly 200,000 deaths and a direct economic loss of approximately US$ 5.9 billion or 

around 0.5 – 1% of the country’s annual GDP. Women bear a disproportional brunt of such 

natural disasters (World Bank, 2010b).  

3.1.2 Climate and geographic context 

Bangladesh has a mostly subtropical climate with four pronounced seasons - a hot humid 

monsoon (June to September); a progressively cooler, drier season (October to November); a 

cool dry winter (December to February); and a progressively hotter and drier summer (March 

to May). The average annual temperature varies between 18 and 29°C, with a maximum 

summer temperature of about 41°C, and winter temperature between 10°C and 20°C. Average 

annual rainfall ranges from about 1,400 mm to 4,400 mm, with 80% occurring during the 

monsoon (UNDP, 2014). 

Dynamic physiographic, climatic, and hydrologic conditions shape the alluvial delta of 

Bangladesh as well as the rich biodiversity it supports. This bounty of nature is exemplified by 

the country’s diverse ecosystems ranging from the mangrove forests of the Sundarbans in the 

southwest; coastal and marine ecosystems in the far south; deep natural water basins called 

“haors” and “baors” in the northeast; arid areas in the upper mid-section; hill tracts in the 

southeast; and flat sandy or marshy deltas of the large rivers of the middle of the country 

extending south (MoEF, 2010). The country has 29 agro-ecological zones (GOB, 2010) and 

twenty five bio-ecological zones (UNDP, 2016). Although some 2.56 million ha or 17.8% of 

the country’s total area is classified as forests, only around 11% is actually under tree cover 

(ADB, 1995; UNDP, 2016). Another 20% is classified as ‘other wooded land’, which includes 

trees within homesteads and other agricultural tree crops (FAO, 2010). Forest cover had 

declined by more than 90% over the past 100 years and per capita forest cover in Bangladesh 

is amongst the lowest in Asia (UNDP, 2016). 

3.1.3 Biodiversity significance 

Bangladesh is home to over 125 globally threatened species (IUCN Red List) – including 21 

Critically Endangered, 34 Endangered and 69 Vulnerable species. It supports Asia’s last two 
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remaining species of freshwater dolphins - the Endangered Ganges River Dolphin (Platanista 

gangetica), an obligate freshwater cetacean of the South Asian subcontinent; and the 

Vulnerable Irrawaddy Dolphin (Orcaella brevirostris), a facultative freshwater cetacean found 

in the estuaries and some large rivers of the Indo-Pacific (UNDP, 2016). The country has 

established a national system of protected areas to conserve some of its most significant 

biodiversity. It has, so far, designated 36 protected areas comprising approximately of 2,654 

km2 or about 1.8% of the country’s geographical area. These protected areas (corresponding to 

Category IV of the IUCN Protected Area classification) cover around 11% of the area under 

the control of the Forest Department (UNDP, 2016). 

Bangladesh’s diversity of aquatic ecosystems includes Haors (seasonal wetlands that are 

formed in large depressions appended to rivers when discharge is high), mangrove forests, 

freshwater swamp forests, oxbow lakes, rivers, shallow coastal seas and a deep (900m+) 

submarine canyon called the Swatch-of-No-Ground. Natural mangroves cover an estimated 

584,000 ha (representing 39.2% of all classified state-owned forest land) and mangrove 

plantations around 137,080 ha (UNDP, 2016). The Sundarbans, situated in the southwest of 

Bangladesh and shared with India, is the world's largest continuous mangrove forests, and it is 

listed as one of WWF’s Global 200 Eco-regions (UNDP, 2016). Around 62% of the 

Sundarbans are in Bangladesh and the rest in India. The total area of the Sundarbans in 

Bangladesh is 6, 01,700 ha of which 411,230 ha is covered by forests; the rest is under water 

(although this is variable according to seasonal discharge) in the form of rivers and creeks 

(UNDP, 2016). 

The Sundarbans Reserved Forests (SRF) is one of the two RAMSAR sites in the country. Each 

year about 2.4 billion tons of sediments are transported through the Sundarbans, resulting in 

dynamic land accretion and erosion processes (Poffenberger, 2000). This in turn creates a 

complex mosaic of geomorphic, bathymetric and hydraulic features, which support high levels 

of terrestrial and aquatic biodiversity. Recognizing the global biological significance of the 

area, in 1997, UNESCO declared the three Wildlife Sanctuaries in the far southern portion of 

the Sundarbans viz., Sundarbans West (715 km2), Sundarbans South (370 km2), and 

Sundarbans East (310 km2), covering 139,700 ha, as a ‘World Heritage Site’. Together these 

sanctuaries encompass about 23% of the Reserved Forest (UNDP, 2016). 
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Figure 4. Workshop on biodiversity conservation in the sanctuaries of Bangladesh Sundarbans 

at Khulna University with different stakeholders. 

Waterways of the Sundarbans are the only place where both the Ganges River and the 

Irrawaddy dolphins, occur together. While these species are generally threatened with 

extinction across their range, both occur in the Sundarbans in populations large enough for 

early conservation interventions to be effective in ensuring their long-term survival. Based on 

an intensive monitoring programme carried out over three years by the Wildlife Conservation 

Society (WCS), six five km channel segments that support especially high densities of these 

two dolphin species were selected as priority habitats or ‘dolphin hotspots’ (Smith et al., 2009). 

In 2012, the Government of Bangladesh notified these ‘dolphin hotspots’ as three Wildlife 

Sanctuaries {viz., Chandpai (including three hotspots), Dhangmari (including two hotspots) 

and Dudhmukhi (including one hotspot)}. These sanctuaries intend to provide safe havens for 

freshwater dolphins in 31.4 linear km of channels with a total area of 10.7 km2 (UNDP, 2016). 

The focus of the present study is to develop a sectoral guideline by improving the management 

effectiveness of these aquatic protected areas though a collaborative approach. 

3.1.4 Ecological and biodiversity context of the Sundarbans 

The Sundarbans, the world’s largest continuous tract of mangroves, is composed of vegetated 

low-lying islands, with elevation ranging from 0.9-2.1 m above mean sea level, interspersed 

with a maze of tidal waterways from a few meters to a few kilometers wide (Katebi and Habib, 

1989; Iftekhar and Islam, 2004). Even though, the ecological history of the Sundarbans is yet 

to be understood in detail, it is known to be of relatively recent origin, and the extent of its 

coverage has changed considerably since its formation. There are three broadly defined 

ecological zones in the Sundarbans: a) low saline zone; b) the moderately saline zone; and c) 

the strongly saline zone (Figure 1) (Aziz and Paul, 2015). These zones are based on the complex 

interplay of factors such as spatially and temporally variable fresh-water flow, micro-climate, 

hydrology, edaphic factors, local rainfall, tidal flows, humidity, geographic aspect, sunshine 
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etc. The zones are affected by daily changes in tidal flux, seasonal changes in hydrology and 

climate, and long-term degradation due to human impacts including the construction of 

upstream dams, alterations in the watersheds and sea-level rise (MoEF, 2010). 

 

Figure 5. (A) Three saline zones of BSMF in 1983 (Chaffey et al., 1985) but divided in to two zones 

with approximate Curtis demarcation in 1930’s, by a dotted line (Curtis, 1933); (B) A largely different 

distribution pattern of the three zones was found after about 10 years (Siddiqi, 1994); (C) Seasonal 

variation of salinity in the Passur River water (at Mongla) and surface soil of Sarankhola, Chandpai and 

Satkhira ranges in the late 1980s (Hassan et al., 1990).  

Dynamic erosion and accretion processes, which determine the physiographic character of the 

Sundarbans, are buffered by the relative stability provided by the mangrove forests (Smith and 

Mansur, 2012). These changes are further driven/shaped by a complex interaction of sea-level 

changes, sedimentation and neo-tectonic subsidence (Barlow, 2008). Together these have 

profoundly influenced the ecological processes, and the flora and fauna (both relict as well as 

nascent) in the Sundarbans. Sculptured through the ecological landscape of the Sundarbans are 

large human populations in fringe villages who depend on the forests and waterways for vital 

ecological services, and meeting subsistence and livelihoods needs (MoEF, 2010). 

Some of the key ecosystem goods and service functions (both tangible and intangible) 

provisioned by the Sundarbans, which are highly relevant at local, regional and global scales, 

inter alia include: (1) entrapping sediment and land formation; (2) coastal protection against 

wave action and wind erosion; (3) protection of human lives and habitation from frequent & 

extreme storms and cyclones; (4) shelter and habitat for diverse life-forms; (5) nursery for fish 

and other aquatic life; (6) supplying oxygen; (7) nutrient cycling; (8) timber and small timber 

production; (9) supply of food, NTFPs and building materials; (10) carbon storage, 

sequestration and cycling; (11) opportunities for education, scientific research, recreation and 
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ecotourism; and (12) act as vital migration corridor for anadromous species such the highly 

valued hilsha shade (UNDP, 2016). The Sundarbans also represents the largest single carbon 

sink in the country (MoEF, 2010).   

3.1.4.1 Faunal and floral diversity 

According to various records, the Sundarbans supports around 49 species of mammals, 59 

species of reptiles, eight species of amphibians, 400 species of fishes and 315 species of birds. 

As many as 20 globally threatened species inhabit the Sundarbans. Historical records suggest 

the loss in recent times of at least six large mammal species from the Sundarbans viz., Javanese 

rhinoceros (Rhinoceros sondaicus), one horned rhinoceros (Rhinoceros unicornis), wild 

buffalo (Bulbulus bulbulus), gaur (Bos gaurus), swamp deer (Cervus duvaucali) and the hog 

deer (Axis porcinus) (MoEF, 2010). Aquatic ecosystems of the Sundarbans also support a 

significant number of globally important species – including IUCN Red List globally Critically 

Endangered and Vulnerable species (UNDP, 2015). 

Some of the Critically Endangered species found in the aquatic environs of the Sundarbans 

include the knifetooth sawfish (Anoxypristis cuspidate), imperial heron (Ardea insignis), River 

terrapin (Batagur baska), freshwater sawfish (Pristis pristis, may be regionally extinct) and 

possibly the Ganges River shark (Glyphis gangeticus). Endangered species dependent on the 

aquatic ecosystems include the Asian masked finfoot (Heliopais personatus), Cantor's giant 

soft-shell turtle (Pelochelys cantorii), Northern River Terrapin (Batagur baska), fishing cat 

(Prionailurus viverrinus) and as noted above the Ganges River dolphin (UNDP, 2016). 

The Sundarbans also supports a great diversity of terrestrial mammals (49 species) (Gopal and 

Chauhan, 2006). It is a well-known habitat of the Royal Bengal tiger (Panthera tigris), with 

one of the world’s largest surviving population estimated between 350 and 500 individuals 

(Ahmad et al., 2009). Other carnivores include the leopard cat (Prionailurus bengalensis), 

fishing cat (Prionailurus viverrinus), jungle cat (Felis chaus), small-clawed otter (Aonyx 

cineria – both terrestrial and aquatic) and jackals (Canis aureus) (Barlow, 2008). The main 

ungulates are spotted deer (Axis axis), wild boar (Sus scrofa), and barking deer (Muntiacus 

muntjak). Rhesus macaque (Macaca mulatta) is the only non-human primate present (UNDP, 

2016). 

Another hallmark of rivers and near-shore waters of the Sundarbans is the presence of a diverse 

cetacean community. Ganges River dolphins and Irrawaddy dolphins are commonly found in 

the waterways of the forests whereas Indo-Pacific hump-backed dolphins (Sousa chinensis) 
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and finless porpoises (Neophocaena phocaenoides) are occasional visitors (Ministry of 

Environment and Forests, 2010). The most frequently sighted reptiles are monitor lizard 

(Varanus salvator) and estuarine crocodile (Crocodylus porosus). Less often seen are various 

snakes including the dog-faced water snake (Cerberus rynchops), red-tail pit viper 

(Cyptelytrops erythrusus), king cobra (Ophiophagus hannah), Indian spectacled cobra (Naja 

naja), and the Indian python (Python molurus). Nine species of turtles have also been recorded 

in the Sundarbans including two marine turtles (Rashid and Swingland, 1997). 

Around 400 species of fish, whose distribution is highly dependent on salinity gradients, have 

been catalogued in the Sundarbans. Crustaceans, such as crab, shrimp, prawns and lobster, 

comprise a substantial proportion of the overall aquatic biomass (Islam and Haque, 2004). 

Among a diverse array of terrestrial invertebrates, the giant honey bee (Apis dorsata) is of 

particular economic importance and represents an important livelihood component of the local 

communities of the Sundarbans (Gopal and Chauhan, 2006). The coast of the Sundarbans is a 

breeding ground for threatened marine turtles including the Olive Ridley turtle (Lepidochelys 

olivacea) and Green turtle (Chelonia mydas). A total of 145 fish and 33 crustacean species 

were recorded during ecological investigations of freshwater dolphin hotspot and non-hotspot 

segments in 2010. Among these fishes, 67 were found in both hotspot and non-hotspot 

segments, 46 were found only in hotspots and 32 were found only in non-hotspot segments. 

Among the crustacean species, 23 were found in both segment types, whereas seven were found 

only in hotspots and three were found only in non-hotspot segments (WCS/BCDP, 2014). 

As the largest forests in the country, and with extensive aquatic and marine components, the 

SRF represents a significant storehouse of floral biodiversity. In late 1990s, it was reported that 

245 genera and 334 species of plants are present in Sundarban Reserve Forest (SRF) (IFMP, 

1998). The Sundarbans flora has an abundance of Heritiera fomes, Excoecaria agallocha, 

Ceriops decandra, Sonneratia apetala and Nypa fruticans. While most mangroves in other 

parts of the world are characterized by members of the Families Rhizophoraceae, 

Avicenneaceae or Laganculariaceae, those of Bangladesh are dominated by Sterculiaceae and 

Euphorbiaceae (UNDP, 2016). A survey conducted by IUCN Bangladesh in 2003 listed 108 

non-tree plant species including 17 orchids, 21 fern and fern allies, six algae and 16 lichens in 

the Sundarbans. Of the reported 66 species of “mangroves” in the SRF, 25 have been identified 

as ‘true mangroves’, while the others are considered as ‘mangrove associates’ (Siddiqi, 2001). 
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3.1.4.2 Status and distribution of Ganges River and Irrawaddy dolphins in Sundarbans 

The Sundarbans is the only environment that supports the Endangered Ganges River dolphin 

and Vulnerable Irrawaddy dolphin, the last two remaining species of freshwater dolphins in 

Asia (UNDP, 2016). In 2002, the population of Ganges and Irrawaddy Dolphins in the 

Bangladesh portion of the Sundarbans was estimated to be around 225 and 451 individuals 

respectively (Smith et al., 2006). The density of Ganges River dolphin is particularly high in 

the low-salinity eastern portion of the mangrove forests with greater concentrations found at 

channel confluences. The density of Irrawaddy dolphins is high in the high-salinity western 

portion but the range of both species overlaps in the eastern side. At a waterscape scale, both 

Ganges River and Irrawaddy dolphins prefer low salinity waters. However, both species also 

partition themselves such that Ganges River dolphins generally occupy the northeastern portion 

(which receives freshwater input from the Ganges River), while Irrawaddy dolphins generally 

occupy the southwestern part with more salinity (Smith et al., 2009). 

According to a series of surveys conducted in 2011-12, the highest density of Ganges River 

dolphins was found in the Dhangmari wildlife sanctuary during the pre-monsoon and the lowest 

density was found in the Dudhmukhi wildlife sanctuary during winter/dry seasons. Ganges 

River dolphin calves were found in the Chandpai wildlife sanctuary during all seasons; in the 

Dhangmari wildlife sanctuary during the dry, pre-monsoon and monsoon; and in the 

Dudhmukhi wildlife sanctuary during the pre-monsoon and monsoon seasons. In all three 

sanctuaries, Irrawaddy dolphins were observed much less frequently compared to Ganges 

River dolphins. For Irrawaddy dolphins, the highest density was found in Dudhmukhi wildlife 

sanctuary during the monsoon. No Irrawaddy dolphins were found in Dhangmari during the 

pre-monsoon season; in Chandpai during the dry, pre-monsoon and monsoon seasons; and in 

Dudhmukhi during the post-monsoon season (Figure 2). No Irrawaddy dolphin calves were 

observed in the sanctuaries (WCS/BCDP, 2014). 

3.1.5 Administrative and governance context  

The Sundarbans Reserve Forest is managed by the Bangladesh Forest Department. From a 

forest administration point of view, SRF lies in one Circle divided into two Divisions 

(Sundarbans East and Sundarbans West), four Forest Ranges and 55 compartments. The three 

dolphin sanctuaries fall under the Sundarbans East Division, which is headed by a Divisional 

Forest Officer. The Sundarbans East Division has two Range offices - Chandpai and 

Sarankhola - headed by Range Officers. There are 77 permanent posts in this area under the 
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Forest Department including five sanctuary centers, 16 stations, and 53 patrol posts (29 in the 

ESRF and 24 in the WSRF) (UNDP, 2016).  

In addition to the three wildlife sanctuaries that were declared as UNESCO World Heritage 

Sites, the ten-kilometer periphery of the SRF has been declared as Ecologically Critical Area 

(ECA) under the Bangladesh Environment Conservation Act of 1995. The ECA intend act as 

a buffer area also. Further, as mentioned above, in 2012, the Government of Bangladesh 

notified three more protected areas viz., Chandpai, Dhangmari and Dudhmukhi Wildlife 

Sanctuaries in the river channels in the Sundarbans, bringing the total extent of protected areas 

to almost 1,400 km2 or 23% of SRF (UNDP, 2016). 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Field site and distribution of Irrawaddy dolphins and Ganges river dolphins. A) Map of the 

Sundarbans mangrove forest, Bangladesh, including sighting data of Ganges river dolphins (triangles) 

and Irrawaddy dolphins (circles) (Jensen et al., 2013). 

3.1.6 Socio-economic context  

The Sundarbans Reserved Forest covers 52% of the forest of the country and contributes about 

41% of the total forest revenue. Interfaced with cultivated lands and intersected by tidal rivers, 

canals and streams, the Sundarbans forms a resilient buffer for the lives and assets of the three 

million people who live in its vicinity, as well as a protective shield for the infrastructure and 

urban populations in Khulna and Mongla international shipping port (MoEF, 2010).  
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In addition to its immense ecological value, the Sundarbans is also a valuable source of timber, 

fuel wood, medicinal plants, honey, palm leaves, bees-wax, fish, shells and crustaceans apart 

from supporting recreational and tourism industry (UNDP, 2016). These forests supply around 

45% of the country’s demand for timber and fuel wood (Manju, 2001). During 2008-09, the 

Government of Bangladesh earned BDT 55.17 million revenue from the Sundarbans, mainly 

from permits for NTFPs including fish (MoEF, 2010). The 12,000 km of river in the SRF 

produce large quantities of fish (40 commercially important species) and several species of 

crustaceans. Among them hilsha shade, catfish, white fish, prawn, shrimp and crab are 

commercially most valuable. It has been estimated that fisheries in the Sundarbans account for 

approximately 2% (18,150 metric tons) of the total inland open water capture fishery in 

Bangladesh (FRSS, 2010; Hossain, 2010). In 2001, there were about 25,000 registered fishing 

boats to catch fish and crustaceans in the Sundarbans, whereas about 18% households in and 

around the SRF were dependent on harvesting natural resources, 35% shrimp fry collectors, 

33% fishermen, 22% wood cutters, 4% boatmen, 3% Nypa palm frond collectors, 2% crab and 

shell collectors, and 1% honey collectors (Bernacsek and Haque, 2001; SBCP, 2001). People 

have migrated to the Sundarbans in recent years in pursuit of better livelihoods, while some 

communities (e.g. Munda - estimated around 4000 people) have been living in this region for 

at least 250 years (UNDP, 2016).  

3.1.7 Profile of fishers in the Sundarban area 

Wildlife Conservation Society provided valuable insights on the socio-economic status of local 

fishers who strongly depend on natural resources. The families consisted of 0-8 children 

(average 2.1) of which 52% were male. The level of education among the fishers was poor 

(39% had no formal education; 47% went only to primary school; 13% went to secondary 

school but did not complete their education; 1% completed secondary school; and only one 

fisher completed a higher education certificate). Among school-age children (4-16 years), 75% 

were enrolled in schools with the remaining having left due to poverty (15%), marriage (7%) 

and lack of interest or merit (3%). Most of the boys reportedly left schools due to poverty (83%) 

while girls due to marriage (57%) (UNDP, 2016).  

The average monthly income among the fishermen was 3,744 BDT of which 74% came from 

fisheries and the rest from non-fishery activities. While about 48% had some secondary 

occupation, only 24% of their income was derived from it. Interestingly, only 4% of their 

secondary occupations involved harvesting resources from the Sundarbans. A few womenfolk 
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(16%) earned additional income through animal husbandry, bawali, manual labor, fishing, 

handicrafts, poultry, and tea vending, and tailoring. The fishers use a variety of fishing gears 

that include: Cast net, Crab line, Crab trap, Creek net, Drag net, Drifting gill net, Fixed floating 

gill net, Long line, Hook & rod, Long-shore net, Otter fishing, Set-bag net, Post-larvae box net, 

Post-larvae hand drag net, Post-larvae hand push net, Post-larvae pole net and Post-larvae set-

bag net. Of these, gillnets and set-bag nets are the most commonly used gears in the wildlife 

sanctuaries. Species that are particularly overexploited include the commercially valuable giant 

tiger prawn or bagda chingri (Penaeus monodon), pangas catfish (Pangasius pangasius), hilsha 

shade or ilish (Tenualosa ilisha), gray eel-catfish or kainmagur (Plotosus canius) and giant 

mud crabs (Scylla serratta) (Huda, 2003; Hoq, 2003). 

About 77% of the fishermen, used to engage in fishing year-round and 60% of the head 

fishermen owned boats, mostly non-mechanized. However, only 33% of the fishers owned land 

(averaging about one tenth of an acre), with 66% of those owning land using it exclusively for 

their homestead and a few owning additional land for agriculture, aquaculture or poultry. About 

half (47%) of the fishing operations were conducted by single fisherman, while the others 

required a crew of 2-4. Of the crew, 82% were paid shares of the catch, whereas the others paid 

the crew a salary or had family members working without a wage. Permits issued by the Forest 

Department for fishing trips generally last for a week coinciding with spring tides. Expenses 

for fishing permit averaged 431 BDT per fishing boat though the official amount was reported 

to be only 145 BDT. The fishermen generally have to pay to pirates who extort money from 

them. Most of the fishers live in poor housing conditions - katcha buildings (temporary huts 

made of mud, bamboo, and Nypa palm thatching with a dirt floor) and pacca buildings 

(permanent homes made of bricks or tin sheets). Many live on khas (government land) and on 

channel embankments (UNDP, 2016). 

Around 39% of fisherfolk were associated with 30 different NGOs, clubs and societies for 

loans (95%) and education (5%). Most fishers (58%) sold their catch for a fixed price to either 

fish depots (54%), fish collectors (31%), money lenders (8%), directly to consumers (4%), or 

to fish or shrimp farms (3%). Only 9% of their fish catch was reportedly consumed by the 

fishermen and their families (UNDP, 2016). 

Overall, the fishers of the sundarban areas have a highly backward socio-economic status that 

strongly influences their resource-use practices. The available natural resources are already 

being intensively used by the local people for eking out day-to-day livelihoods including basic 



 

49 
 

nutritional requirements. The complex interplay of the natural ecology and human systems (the 

latter including local use as well as the upstream freshwater diversions and climate change) is 

the primary driving factor behind the rapid degradation of the Sundarbans as witnessed today 

(UNDP, 2016). 

3.2 Present status of aquaculture in Sundarban areas 

Many areas of coastal districts such as Khulna, Barisal, Patuakhali, Bagerhat, Chittagong, and 

Cox’s Bazar were once ornamented with dense mangrove vegetation, but, in the course of time, 

mangroves over large areas have been cleared and converted to other land uses. In the southeast 

part in the delta of Matamuhuri River, one of the oldest mangrove forests of the subcontinent, 

the ‘Chakaria Sundarbans’ had an area of 18200 ha which was dramatically reduced to 5446 

ha as consequence of human intervention such as salt production and shrimp cultivation in the 

last two decades (Islam and Wahab, 2005). The Chakaria Sundarbans typical of the 

southwestern mangrove forests in terms of growth, with unique dense vegetation of what is 

locally known as ‘Chulia Kanta’ (Dalbergia spinosa) and ‘Nunia Kanta’ (Aegialitis 

rotundifolia). Now, virtually no compact mangrove forest is found in these areas except some 

sporadic vegetation (Islam and Wahab, 2005). 

One of the main economic activities in the coastal zone is aquaculture. In 2002 and 2003, the 

fisheries subsector contributed 5.23 percent of the GDP. A vast network of river systems, beels 

(natural depressions), baors (dead river sections), floodlands and ponds provides opportunities 

for both capture and culture fisheries. The main land uses in aquaculture are pond aquaculture 

and shrimp farming. Pond aquaculture is practiced over 116000 hectares of the coastal area and 

represents 40 percent of the total pond area of Bangladesh. The coastal zone has only 1655 

hectares (three percent of the country) of semiclosed seasonal waterbodies (floodland) and 

5488 hectares (five percent of the country) of beel areas. However, the significance of shrimp 

farming has grown rapidly over the last 30 years. Shrimp exports are now the second biggest 

foreign exchange earner of the country. At present, Bangladesh produces around 2.5 percent of 

the global shrimp trade. The shrimp is now being cultivated in almost all Upazillas of the 

coastal zone (Ahsan, 2013). The ecology of coastal areas and the climatic condition of 

Bangladesh are extremely suitable for shrimp culture with a very low production costs. Shrimp 

culture is mostly practiced in low-lying tidal flats within Bangladesh Water Development 

Board (BWDB) polders. The polders were originally constructed to prevent the land from 

brackish water inundation and to use the reclaimed land for agriculture (Islam and Wahab, 

2005). 
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Shrimp culture in Bangladesh started to expand in 1970s and, as a source of immediate 

economic gain, shrimp farming has expanded steadily over the last two decades (Fig. 4). 

According to survey result of 1982–1983, the area under shrimp culture was 52000 ha, which 

has increased to about 0.11 million ha by 1995. About 75% of this land is located in Khulna, 

Bagerhat and Satkhira districts in the south and the rest in the Cox’s Bazar district in the 

southeastern region of the country (DoF, 1999; Islam and Wahab, 2005). From the early 

eighties, the government of Bangladesh has been endeavoring to improve the traditional culture 

practices. 

The development shrimp farming took place in a speculating and traditional manner. Because 

of unscientific management, water quality problems are common in almost all farms in each 

year, which are further compounded by higher stocking density which results from the intention 

of getting more production. However, at the end, very poor production with respect to the total 

input is experienced by most producers. Frequent occurrence of disease and mortality of 

shrimps is another consequence of poor water quality. Shrimp culture techniques existing at 

present in Bangladesh and its environmental and socio-economic have been described by many 

authors (Deb, 1998; Islam, 2003; Islam and Wahab, 2005; Karim and Aftabuzzaman, 1997). 

 

Figure 7. Showing a steady rise in the production of cultured shrimp over the last two decades, 

indicating an expansion in shrimp farming areas (DoF, 2001). 

Along with the shrimps that are introduced by trapping during watering of the ghers, a number 

of finfish species are also introduced and raised with shrimps. At the end of the culture period, 

large quantities of different species of finfishes are harvested. The major fish types are Mystus, 
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Wallago, Pangasius, Glossogobius, Liza etc. At present, commercial culture of several species 

of finfishes and one crab species is being carried out on a small-scale. The major species 

cultured are Lates calcarifer, Liza parsia, Mugil cephalus, L. ologolepis, and L. tade among 

the finfishes and Scylla serrata (the mud crab) among the crab species. However, development 

of suitable culture technologies for these species and some others is under trial (Islam and 

Wahab, 2005). 

3.3 Gaps in existing management and conservation 

1. Fish hatchery act, 2010 and Fish hatchery rule,  2011: beyond the article no. 4-12 

mentioned in the fish hatchery act-2010 and fish hatchery rule-2011, further 

improvement should be considered: Brood bank development, reducing brood fish/ 

shrimp collection from nature, banning brood collection in spawning season, discharge 

treatment etc.  

2. Protection and conservation of Fish Act, 1985, Modification (2000): “(1A) No person 

shall catch or cause to be caught fry or post larvae of fish, shrimp and prawns of any 

kind, in any form and in any way in the estuary and coastal waters of Bangladesh 

(Annexure 1).” Wild fry and PL are available in local market. Should have a strict 

regulation on many other wild species.  

3. Protection and conservation of fish Act, 1985: 13. Catching of all kinds of fishes 

prohibited in certain period in particular areas, (1) Notwithstanding anything contained 

in these Rules, no person shall catch or cause to be caught- (a) kinds of fishes in the 

fishes sanctuary areas, e.g. specific hilsha sanctuary regions during a certain period. 

This is a very good modification of rule for protecting other fish species along with 

hilsha fisheries. Although, this rule is implementing strictly for hilsha fishery by the 

government, but we do not have such good rules and implementation of in the 

sundarban fish sanctuaries. Improvement of regulations for conserving natural fishes in 

the sanctuaries might enhance aquaculture production through domestication and brood 

management techniques.  

4. Protection and conservation of fish Act, 1985: 16. Importation, sale, etc. of fish of 

piranha group prohibited.—No person shall Import, carry, breed, culture, sell, receive 

or take, market, expose and possess of any species of fish of piranha group (Annexure 

2).  

5. Protection and conservation of Fish Act, 1985, Modification (2014): addition of rules 

17 and 18 after 16. For instance, 17. Destruction or any attempt to destroy fishes by 



 

52 
 

drying or dewatering any fishery prohibited; 18. Importation, breed, culture, sell etc. of 

fish: Clarias gariepinus prohibited. – No person shall import, breed, culture, carry, sell, 

receive or take, market, stock, expose, and possess of fish Clarias gariepinus (African 

catfish) (Annexure 3).  

In aquaculture industry, management of wild animals, like unwanted fishes, snakes, 

frogs, crustaceans, etc. are controlled during pond preparation by dewatering the unit 

of through chemical application. On the other hand, those predatory fishes are still 

culturing in rural and peri-urban ponds of the country. Hence, they are abundant in the 

local fish markets in villages, town and big cities of the country. Predatory fishes are 

the most responsible for degradation of biodiversity, which can directly affect the 

natural fish stocks, food chain of dolphin and thereby dolphin population.   
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4 Guidelines for biodiversity friendly Dolphin sanctuaries to increase 

effectiveness in management 

4.1 Guidelines for aquaculture  

4.1.1 Aquaculture site selection 

Aquaculture site shall be selected away from the SRF and dolphin habitat, or shrimp culture 

shall not be responsible for cutting or destruction of SRF (National Shrimp Policy, 2014; 

annexure 3). According to National Shrimp Policy (2014), shrimp culture shall be intensified 

gradually and the culture sites shall be zonation and cluster based (annexure 3, annexure 4). 

Otherwise, the effluents from aquaculture will pollute the river water with different chemicals, 

organic loads, heavy metals, and antibiotic residues.  

4.1.2 Aquaculture industry and environmental issues  

According to FAO Fisheries and Aquaculture Technical Paper No. 527 and National Shrimp 

Policy (2014), coastal aquaculture and shrimp culture industries shall take Environmental 

Impact Assessment (EIA) and Environmental Clearance Certificate (ECC) before releasing 

their waste materials into the natural water flow. The shrimp culture industry shall not use 

agricultural lands, or shall not change the shape or size of any part of SRF (Annexure 5). In 

this case it is suggestive to revise the national environmental policies to protect SRF 

biodiversity. Ecological footprint of shrimp culture in Sundarban areas shall be calculated for 

ensuring sustainable aquaculture management.  

4.2 Demarcation sign of dolphin habitats  

Habitats of dolphin shall be indicated by signboards, plugs, buoys, etc. and no aquaculture 

farms/ industries shall be allowed close to the sanctuary areas. 

4.2.1   Gear ban and mesh size regulation  

Complete Gear Ban shall be imposed in SRF according to IRMP 2010: i) Bhendi/bebdi/bendi 

(set bag net), ii) no fishing by de-watering, particularly in the Beels/Chatals., and iii) Net jal 

and current jal for post larvae collection of Golda and Bagda. Moreover, all kinds of nets shall 

be banned according to the Protection and Conservation of Fish Act, 1985; such as (e.g. current 

net, Japanese current net, fash net, fandi net, kappa net, badha net and kathi net). Fishing net 
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with mesh below 15mm/1 inch (knot to knot at stretch condition) will not be allowed for fishing 

(IRMP, 2010).   

4.2.2 Social awareness  

Awareness on importance and conservation of dolphin shall be created among the local fishers 

and aquaculture community through training, miking, banner, poster, leaflet, seminars, etc. 

Awareness shall be created among the people about the rumor that some particular dolphin 

organs do not have any benefit to humans. 

4.2.3 5.1.9 Fishing ban 

Fishing shall be prohibited in the sanctuary areas. Beyond the sanctuaries fishing shall be 

controlled during breeding seasons according to IRMP (2010), for instance, fishing ban in all 

canals during the months of July and August and fishing ban in the Beels/Chatals of the 

Sundarbans during February-March. However, the forest department shall have more research 

based evidence on reorganizing ban in breeding seasons. Fisherman shall be encouraged about 

not to use any kind of fishing trap in the sanctuary areas. By imposing gear restriction 

regulation overall fisheries and biodiversity of Sundarban fish sanctuaries will be increased, 

thereby enhanced habitat and food availability of dolphin will be ensured. 

4.2.4 Introduction of exotic fish 

Exotic species shall be discouraged to import and those which are imported should be examined 

before releasing in aquaculture farm.  

4.2.5 Other management activities  

1. Organic aquaculture and agriculture are highly appreciated for the betterment of overall 

environmental condition by limiting the usage of pesticides, herbicides, and other 

harmful chemicals which have direct impact on aquatic biodiversity.  

2. Diseased dead fish/ shrimp shall not be thrown to natural water bodies, or exposed to 

birds, however, they shall be buried into mud.  

3. Farmers shall be encouraged not to use many antibiotics, pesticides, herbicides, or other 

harmful chemicals in the culture process. 

4. For open water cage culture, the cages shall be placed in those areas where dolphins are 

usually not found. They shall be encouraged to establish cages in low streamed areas.  

5. Co-management committees shall be strengthened for better community based dolphin 

and aquaculture management with the people living near those sanctuary areas. The 

community shall have representatives who will work for the encouragement of the 



 

56 
 

coastal people on the conservation of valuable natural resources. Different NGOs can 

also have important contribution in creating awareness among the local people.  

6. Unplanned shrimp culture shall be stopped in coastal areas to protect food web of 

dolphins.  

7. It will be an interested approach to introduce basic knowledge of dolphin resources, 

their importance and conservation strategy in School textbook.  

8. The government will create alternative livelihood options for Sundarban resource users 

(e.g. fishers, aquaculturists, agriculturists, etc.) for better management of dolphin 

resources. In the vulnerable coastal Sundarban areas the government will emphasis on 

involvement of fishers on small scale agricultural productions (e.g. rice, vegetable, or 

other food items), rearing livestock or poultry, day labour, small scale grocery, 

transportation (land and water), tourism with small boat, tailoring, handicrafts, etc.  

9. Different stakeholders shall take key responsibilities for protection of aquatic 

biodiversity. The roles of stakeholders are given below:  

Table 3. Responsibilities of stakeholders for protecting aquatic biodiversity in Bangladesh 

Sundarbans sanctuary areas. 

Stakeholder Role/responsibilities plays for cetacean conservation 

Bangladesh Forest 

Department (BFD) 

– Will be principal actor of SRF aquatic resource 

management through implementing integrated resource 

management plan 

– Will take necessary actions for define/ redefine of fish and 

dolphin sanctuary areas, habitat restoration program, 

identifying more buffer zones and fisheries stock 

assessment in SRFwill reconstruct the licensing system, 

number, resources to be exploited, and specific regulations 

on gear selectivity and gear restrictions.  

– will ensure stop of all kinds of illegal fishing through proper 

implementation of existing rules and regulations 

– Will ensure natural sustainability and biodiversity 

conservation through social forestry, forest management, 

afforestation, reforestation, protected area management etc. 

Department of 

Fisheries (DoF) 

– Implementing National Shrimp Policy 2014 
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– Imposing ban season depending on breeding period of 

marine/coastal fishes, crustaceans and migratory fish 

species  

– Prohibiting fishing activity on the migratory root of dolphin 

and also close to dolphin and fish sanctuary.  

– Implementing existing regulation on crafts and gears and 

prohibited other fishing activities 

– Creating alternative livelihood during ban season and 

aquaculture uncertainty.  

Research 

Organizations 

(Bangladesh 

Fisheries Research 

Institute and 

Universities) 

– Continuous investigation can be done on status of the 

Sundarbans biodiversity, ecosystem and environmental 

conditions, species wise fish/crab/shrimp stock assessment, 

MSY, TAC, identification of peak breeding seasons, 

breeding and nursery ground.  

Department of 

Environment (DoE) 

– Monitoring and controlling aquaculture and industrial 

development in Sundarban areas 

– Monitoring and regulating aquaculture and other industrial 

pollution disposal   

– DoE will be authorized to give permission on environmental 

safety to EIA and ECC  

– Shall enforce of environmental laws and codes in addition 

to conducting Environmental Impact Assessments (EIAs) 

Department of 

Agriculture (DoA) 

– Controlling and monitoring the application and trades of 

harmful pesticides and chemicals in agriculture field.  

Local Authority  – Monitoring the establishment of aqua/ shrimp farms, 

housing, industry, road, bridge and other construction that 

doesn’t affect the river flow and aquatic environment of 

dolphin and their migratory routs.   

– Creating awareness among local people on the importance of 

natural resources, rationale of biodiversity protection, cause 

of several management policies and effectiveness of 

implementing those policies. They will also focus on the 
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responsibilities of local people on natural biodiversity 

protection.  

– Disseminating different management and conservation 

policies through stage performance, drama exhibition, mass 

media, miking, postering, or even proposing as agenda in 

local government elections.  

– Creating alternative livelihood options during banning 

seasons through different GO and NGOs agencies or by 

implementing several development activities in the coastal 

areas.   

Co-Management 

Committees (CMCs) 

– Shall be engaged in implementing various programmes on 

environment friendly aquaculture, biodiversity 

conservation, social development and addressing policy 

issues 

– Creating public awareness especially the fishers 

communities for the conservation of dolphin and their 

habitat 

Samitee/NGO – Shall organize workshop and seminar for the conservation 

of dolphin 

– Shall provide loan o the Sundarban resource users for their 

alternative livelihoods.   

Tour operator – Shall not operate ship on the migratory root of dolphin and 

close to the dolphin sanctuary  

Youth groups – -Shall be engaged in social and voluntary activities and 

increasing public awareness  

– -Shall be engaged in increasing social awareness through 

campaigning, seminar and workshop  
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5 Conclusion 

Ecological approach might be the best way of dolphin management in Bangladesh. So for the 

protection and conservation of this precious resource in Sundarban sanctuaries combine effort 

and action is very necessary among the resources users. A good collaboration among the direct 

resources user more especially the aquaculturists, fisherman and other resource users, i.e. local 

and international NGOs, government bodies and local people can play significance role on 

protection of dolphins in Sundarban estuaries. It is also necessary for proper implement of 

existing rules and regulation for the conservation of dolphins. Finally, awareness program 

should be continued among the beneficiaries of Sundarban estuaries. 
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