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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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1 MoFA, “Press release: Press statement of the Honorable Foreign Minister on the verdict of the 
arbitral”, 2014, Available at: http://www.mofa.gov.bd/PressRelease/PRDetails.php?txtUserId=&PRid=85.

(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Stagnancy of Marine Fisheries Production in Bangladesh   17

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 
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provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.

About Author
 Afifat Khanam Ritika is a Research Officer at the Bangladesh Institute of 
Maritime Research and Development. Email: ibnatritika@yahoo.com.



18   Stagnancy of Marine Fisheries Production in Bangladesh

Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

8 National Intelligence Council, “Global Implications of Illegal, Unreported, and Unregulated 
(IUU) Fishing”, 2016.
9 The World Bank, “Agriculture, forestry, and fishing, value added (% of GDP)”, Available at: 
https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS.
10 Department of Fisheries (DoF), “Yearbook of Fisheries Statistics of Bangladesh 2019-2020”, 
Dhaka, Director General: DoF, 2020.
11 Ibid.

(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 
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provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

12 Available at: http://fisheries.portal.gov.bd/.
13 Ibid.
14 Ibid.
15 A.n.m. Nurul Haque, “Shrinking of Arable Land”, daily sun, 11 April 2017, Available at: https:// 
www.daily-sun.com/printversion/details/218720/Shrinking-of-Arable-Land.
16 Ibid.

(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.
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Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

Table 2: Sector-Wise Fish Production Trend of Last Two Decades
(Year Book of Agricultural Statistics, 2020)14

Group of the Organisms

A. Inland Fisheries

1993-84 1993-94 2003-04 2013-14 2015-16 2016-17 2017-18 2018-19

B. Marine Fisheries

Sector of
Fisheries

Growth Rate %
(2018-19)

588620 837566 1646819 2952730 3251796 3496958 3621954 3724310Inland Fisheries
Total(A)

14500 12454 32606 76885 105348 108479 120087 107236Industrial
(Trawler Fishing)

164882 253044 455207 595385 626528 637476 654687 659911Marine Fisheries
Total(B)

753502 1090610 2102026 3548115 3878324 4134434 4276641 4384221Total Fish
Production (A+B)

150382 240590 422601 518500 521180 528997 534600 552675Artisanal

2.83

(-)10.70

0.80

2.52

3.38

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

17 UN, “Sustainable development Goal Report 2020”, Available at: 
https://unstats.un.org/sdgs/report/2020/The-Sustainable-Development-Goals-Report-2020.pdf.
18 BFRI, “Sustainable Management of Fisheries Resources of the Bay of Bengal”, Sustainable 
Management of the BOBLME Project, Available at: https://www.boblme.org/documentRepository 
/BOB%20Bangladesh%20Report.pdf.

(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

19 Available at: http://fisheries.portal.gov.bd/.
20 Available at: https://en.wikipedia.org/wiki/Fishing_vessel.
21 M. S. Hossain, S. R Chowdhury and S. Sharifuzzaman, (eds.), “Blue economic development in 
Bangladesh: A policy guide for marine fisheries and aquaculture”, 2017, Available at:  
https://www.researchgate.net/publication/319454363_Blue_economic_development_in_Bangladesh
_A_policy_guide_for_marine_fisheries_and_aquaculture.

(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

Table 3: Different Gear Numbers Used in Marine Fishing19

Boat Gear

Type Type

MB (Mechanized Boat)

NMB
(Non-Mechanized Boat)

Type

Gill Net

Set Bag Net

Long Line

Trammel Net

Other Gear

118353

42429

11863

422

15640

188707

Shrimp Trawler

Fish Trawler

Total

No.

37

218

255

No.

32859

34810

67669

No.

Trawler

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

22 Department of Fisheries (DoF), “Yearbook of Fisheries Statistics of Bangladesh 2018-2019”, 
Director General, Dhaka: DoF, 2019.
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 
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provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

23 Md. Shahhidul Islam, “Perspectives of the coastal and marine fisheries of the Bay of Bengal, 
Bangladesh”, Ocean & Coastal Management, vol 46, 2003, p. 763–796, DOI: 10.1016/S0964 
-5691(03)00064-4.
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-5691(03)00064-4.
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

Figure 2: High Tech System for Fishery Dependent Data Collection30

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

38 Available at: www.plancomm.gov.bd.
39 Mohammad Rokanuzzamanm and Dilruba Chowdhury, "Blue Economy Prospects and Challenges 
of Marine Fisheries of Bangladesh", Academic Press and Publishers Library (APPL), 2018, p.79-117, 
Available at: https://www.researchgate.net/publication/338035302_A_SWOL_Analysis_of_Deep-Sea 
_Fishing_of_Bangladesh.
40 “Many stock assessments use statistical surveys as an index of biomass, and shifts in distribution 
may move a stock partially outside the survey footprint such that the survey index is no longer 
correlated in the same way to population biomass,” Predicting Future Oceans, 2019, Available at: 
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/stock-assessment.
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

56 Mia Seppo, “Beat Plastic Pollution”, The Daily Star, 5 June 2018.
57 “Every day, three billion micro plastic particles enter the Bay of Bengal”, Open Access 
Government, 22 January 2021, Available at: https://www.openaccessgovernment.org/bay 
-of-bengal/102056/.
58 J. Biswas, MD. M. Haque and N Kalra, “Coastal and Marine Pollution in Bangladesh: Pathways, 
Hotspots and Adaptation Strategies”, European Journal of Environment and Earth Sciences, vol 2, 
2021, DOI: 10.24018/ejgeo.2021.2.4.133.
59 Brittany Patterson, “How Much Heat Does the Ocean Trap? Robots Find Out”, ClimateWire, 18 
October 2016, Available at: https://www.scientificamerican.com/article/how-much-heat-does-the 
-ocean-trap-robots-find-out/.
60 Ibid.

BIMRAD Journal  33

(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 

61 Climate Action Tracker, “Warming Projections Global Update November 2021”, November 2021, 
Available at: https://climateactiontracker.org/documents/997/CAT_2021-11-09_Briefing_Global.
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

Figure 3: Climate Action Tracker, Warming Projections Global
Update-November 202161

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 
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feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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Abstract

Introduction

 After the successful demarcation of maritime boundary, Bangladesh’s 
maritime area has been extended by 118,813 sq km comprising 12 nm of Territorial 
Sea and an EEZ extending up to 200 nm into the high Sea.1 The Bay of Bengal 
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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avoiding the adverse effects of mariculture on biological diversity (CBD Technical Series no. 12)”, 
2004.
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(BoB) is one of the 64 Largest Marine Ecosystems in the world2 and has 
reasonably productive environment.3 It is mixed with a warm tropical climate and 
high rainfall. Nutrients come from the land and the rivers of the Ganges, 
Brahmaputra.4 The rich ecosystem of the Bay of Bengal supports 1093 marine 
aquatic organisms, where 44.35% are finfish, 32.23% shellfish, 15.10% seaweeds, 
and only 8.32% are other organisms, including shrimp for Bangladesh.5 The 
details in a number of species and their percentages are shown in Table 1.

   After the peaceful demarcation of maritime boundary with Myanmar and 
India in 2012 and 2014, "Blue Economy" activities started in Bangladesh.7 MoFL 

has identified 26 sectors for economic development from the blue ocean. Marine 
Fisheries is the most productive, dynamic and already partially developed area out 
of 26 sectors identified by MoFL with an immense prospect for future 
development and present scope of contribution in the agrarian economy of 
Bangladesh. The term fishing is commonly used for the exploration of all marine 
aquatic organisms having commercial importance includes crustaceans (such as 
crabs, lobsters, and shrimps), molluscs (such as squids, octopi, cuttlefish, and 
snails), echinoderms (such as starfish, sea urchins, and sea cucumbers), and other 
invertebrates.8 The marine fisheries sector contributes directly to the country's food 
and nutrition security and economy through significant income, employment and 
foreign exchange. The activity accounts for 4.4% of the national GDP and supports 
~22% of the agricultural GDP.9 Marine fish contributes at least 20% of the 
country's total fish production. The annual catch from the Bay of Bengal was 0.67 
million MT in 2019-20.10 The possible estimated catch from the Bay of Bengal is 
around 08 million MT. If we see the marine fish production trend of the last 20 
years (Figure 1), the production is more or less similar or stagnant in the last two 
decades. There has been no significant advancement in the last 20 years in marine 
fish production.

Considering the sector-wise fisheries production in the last two decades, the inland 
fisheries growth rate in 2018-19 was 2.83%, the inland aquaculture growth rate 
was 3.46%. In contrast, the marine production growth rate was only 0.80% (Table 
02).12 Significant progress in the aquaculture sector has been made because of 
continuous research and technological advancement.13 But having a sizeable 
maritime boundary, Bangladesh is still with abysmal marine production. 
 

 Bangladesh is a densely populated small country. With 148,460 km2 area, 
Bangladesh supports almost 170 million people. On the contrary, not the whole 
area, only the land area 14.4 million hectares supports this huge population 
whereas per capita land is 25 decimal, out of which only 15 decimal is arable.15 The 
availability of per capita land is decreasing with the bursting growth of the 
population. Over time the land area is decreasing due to many developmental 
activities. Every day, about 225 hectares of land are reducing due to urban 
sprawl.16

 There are so many statistics presenting that the country is losing its 
cultivable land and land based production day by day. For a densely populated 
country like Bangladesh, agriculture is our primary source of food and nutrition. 
But expert believes that as day by day land is decreasing to feed the future 
generation, there is no alternative to explore and exploit the sea resources. Sea is a 
blessing for the country as a home for many living and non-living valuable 
resources. If we earn marine fish sufficiently, that could minimize the dependency 
on land for animal protein and green vegetables.

 Leading to achieving the 2030 Agenda, its Sustainable Development Goal 
(SDG-14), and sustainable graduation from the least developed countries (LDCs) 
category marine fisheries can play a vital role.17 So, emphasizing the country's 
economic growth, marine earning for livelihood sustainability, and supporting the 
future generation, the paper has been designed to identify the possible factors 
responsible for the stagnancy of marine products in the last twenty years. The 
paper aims to identify the pathway for future improvement of marine catch, 
considering its present hindrance.

Factors Identification for Production Stagnancy and Analysis to 
Improve or Discussion

1. Traditional and Undeveloped Fishing Method

 According to the BoBLME project, it is possible to catch 8.0 million MT 
of fish from the BoB.18 But compared to that estimation, Bangladesh caught about 
0.65 million MT, which is only 8.1 % of that possible catch. Though we have a 
huge fishing area in the Bay of Bengal, the rate of fishing vessels is comparatively 
very low in our country, which is only about 67924 in number (Table 3), including 
shrimp trawlers, fish trawlers, mechanized and non-mechanized boats.

 During the last 15 years, those fishing vessels' size and engine capacity 
have increased very poorly and not much noticeable. The activities of those vessels 
have been minimal till now. Among those fishing vessels, a very few vessels are 
involved in deep-sea fishing, which is not even mentionable. Current fishing 
practices are carried out with smaller tonnage vessels (e.g. <20 m length, <1000 
HP, <250 GT), usually, the size of larger boats is 25-28 meters in length, but 80% 
of our fishing boats are 5-10 meter and selective gears.20 This is substantially 
limiting the scope of fishing across the geographic extent, i.e. specifically 
restricting the harvest of deep-sea and distant water fishery resources occurring at 
depth >80 m and distance >170 km. It is, therefore, necessary to develop the 
capacity to venture into distant and deep water fishing with high-tonnage vessels 
(e.g. >50 m, length, >2000 HP, >500 GT) using gears such as tuna long-lines and 
hooks (e.g. long liner 30-50 nautical mile, 1000-2000 hooks).21   
 
 The artisanal fisheries contribute about 92% of the total marine catch. 
Most of the boats used for pelagic fishing are wooden and steel-hulled and up to 
15 years old.  So, regular fishing has greatly been hampered by these traditional 
and low capacity vessels and resulting in poor harvest from the sea though we have 
ample natural resources. 

 Though the marine catch has increased slowly over time compared to 

aquaculture, the sector-wise contribution sharing of marine fisheries' is the same in 
percentage over the last 30 years. This is because of traditional, low capacity and 
undeveloped technology use in marine sectors.

 Bangladesh's standard marine fisheries items are Hilsa, Prawn, Sardine, 
Bombay Duck, Indian Salmon, Pomfret, Jewfish, Catfish, Shark/ Skate/ Ray and 
most of the catches are from artisanal fisheries limited to Hilsa, Shrimp and 
Sardine trawling (Table 4).

 Bangladesh’s fishing zone is limited to 40-60 meter depth due to the lack 
of appropriate fishing gear and fishing boats as almost all are smaller in size with 
no modern facilities.

 If we consider our littorals, 148 deep-sea fishing vessels operate from 
India; China has a distant-water fishing fleet of about 26,00 which is more than the 
USA as it has a distant-water fishing fleet of only 300 in number. Bangladesh 
Government has taken a 'Pilot Project for Extraction of Tuna and Similar Pelagic 
Fish in the Deep Sea'. The target is to buy some deep-sea fishing vessels from this 
project. Training and Capacity Development of the sea going fisher to enhance 
production and extend the fishing horizon with advanced technology is an 
essential and timely need for Bangladesh.

2. Lack of Data on Stock Assessment
 Since 1958, many studies and surveys have been done on stock assessment 
scope identification on marine fisheries in Bangladesh.23 The crucial one was the 
UNSF/PAK-22 Project conducted by BFDC in collaboration with FAO/UNDP 
within 1968 to 1971 time period.24 The project kept in account for an area of 
26,000 km2, and the main four fishing grounds resulted from that project.

 Shrimp is one of the largest export items of Bangladesh. Many reports 
have been concluded with the stock assessment of Penaeid shrimp but the values 
are showing dissimilarities ranging between 1000 and 9000 ton. Some authors 
reported that the Penaeid shrimp stock range is 2000–4000 ton.25  Khan et al. 
reported the Maximum Sustainable Yield (MSY) of shrimp within 7000–8000 t up 
to a 10 m depth. So there is a significant mismatch among data. 

 Several stock assessment surveys in BoB have been conducted between 
the 1970s and 1980s. After a prolonged pause since 1999, the marine fisheries 
exploration survey within the Bay of Bengal (BoB) started with the recently 
acquired R.V. Meen Sandhani equipped with an ultramodern laboratory and a 
sonar system able of detecting objects up to a depth of 1,600 metres in 2016. A 
complete survey will take three years, said a fisheries department functionary. 
According to the last report, the Survey vessel identified 457 ocean creatures in the 

Bay of Bengal. 373 fishes, 24 shrimps, 21 sharks and rays, 21 crabs, 5 cuttlefishes, 
5 squids, 4 octopuses, 3 lobsters, and 1 squilla have been identified till now.26

 Fish stock assessments help the authorities with sufficient information for 
sound and sustainable management opportunities. NOAA Fisheries’ scientific 
stock assessment is a standard one for fisheries management.27 Through the size of 
fish stock, predictions about how a fish stock will respond to current and future 
management measures, identifying the factors influencing the past and present 
stock, determination of catch per unit effort, carrying capacity and the maximum 
economic yield for that stock are easily possible. Stock assessments provide 
essential scientific valuable information for the conservation and management of 
fish stock. When stakeholders and policymakers get enough information on stocks, 
it helps boost production through proper management strategy for sustainable 
growth and fishers will go for target fishing with economic sustainability. 

 In the last 25 years no established data collection and management system 
has been developed for marine fisheries in Bangladesh to interpret the actual stock. 
Mostly stakeholders use fishery dependent data recorded via logbooks and vessel 
trip reports, on-board observers, landing records, port sampling or dockside 
surveys, point of the first sale, telephone surveys or experiential knowledge, and 
record the data for survey or further use.28   

 For sustainable management and flourishing of the marine fisheries sector, 
immediate data availability is very important. We can go for advanced technology 
that may use sensor and video recording where the collected data will be directly 
sent to the network system. Through satellite communication the related authority 
will store, synthesize or preserve the data for the suitable management authority.29     

3. Overexploitation from the Limited Horizon, bycatch Activities and 
Stock Depletion

 From 1985-86 to 1999-2000 the total number of engaged trawlers were 14. 
The number increased to 31 at the beginning of 2000-01 to 2009-10, sharply 
increased to 152 in 2012-1331 and in 2019-2020 the total number of trawlers is 
255.32  The basic category of Bangladeshi sea-going vessels involved in trawling 
is mainly wooden body and steel hull types. The steel hull trawler is more efficient 
than wooden made. The Catch Per Unit Effort (CPUE) of steel hull trawlers is 
almost 4 to 6 times greater than that of wooden body trawlers.33  
 
 Super trawlers are also found in the sea area of Bangladesh, which is 
mainly a threat to the marine ecosystem and biodiversity at present. Having the 

double capacity of the existing industrial vessels' size and engine power makes 
them quick enough to catch the fast-moving pelagic fishes. They are fitted with 
sonar equipment to help them locate the fish schools. Four of these vast vessels 
arrived in Chittagong from abroad in 2019.34 International monitoring 
organizations ‘Ocean Mind’ and ‘International Justice Mission (IJM)’ have been 
following the super trawlers since 2018 and confirmed through satellite imagery, 
the presence of both vessels in Chittagong port.35 If such illegal vessels enter into 
Bangladeshi waters without any registration obstacles, Bangladesh is not so far to 
be a haven for the blacklisted vessels.

 Intense exploitation with high fishing efforts in a limited horizon is the 
present trend for Bangladesh, and also, bycatch is so common. However, recent 
declining trends of commercial trawlers' CPUE indicate an alarmingly dwindling 
stock. The overall total (catch) seems to be increasing in the short run, which might 
be correlated to an increased number of vessels in operation and the use of 
underwater fish finder technology.36

 If the fishing horizon cannot be extended soon in a sustainable 
management strategy, overfishing and fishing bycatch cannot be stopped; it is not 
so far that over exploitation for the livelihood within the limited zone with the use 
of destructive and intense fishing methods will sharply decline the fish stocks 
under Bangladesh fisher's catch capability zones. That will bring an enormous loss 
for the overall ecosystem and fishers' economic status. The catch status of the 
marine fish stocks has remained more or less the same since the early 1990s.37  
Recent information suggests that among the significant fish stocks, only the 33/34 
species are caught regularly, whereas the almost 250 species are untouched. There 
is a huge lacking of scientific and practical knowledge on fish biology and 
genetics. The overfishing of limited species from the limited zone is responsible 
for the reduction of catch rate in Bangladesh.  

4. Lack of Information on Marine Fish Ecology, Biology and Genetics

 Sometimes deep-sea fishes (pelagic tuna/ Scombridae, mackerel, Indian 
salmon/ Polynemidae, etc.) are found in the offshore catch history of the fishers 
despite their habitation in deeper areas.38 This is maybe due to their behavioural 
changes or ecological attitudes. So, knowing the life cycle of the commercial 
essential fish species is very important for sustainable and cost-effective 
exploration.
 
 In addition, habitats across the lifecycle of valuable species need to 
identify for choosing the right fishing season and allow sufficient time for 
recruiting stocks. In connection to this, analyses of hydro-meteorological, 
biological, oceanographic and bathymetric data are necessary to identify the 
distribution of valuable species.39 
 
 However, stock assessment reports can provide updated life histories, 
biology and ecology for every species.40 In coordination with stock data, species 
profiles need to develop not only for the management but also to identify the catch 
area about their behavioral distribution. It will also help to target catch without 
harassing the fishers. 

5. IUU Fishing and Piracy
 IUU fishing is another common factor for the low catch in the Bay of 
Bengal region, especially for the Bangladesh. No countries are enough to address 
the incidents and management options of IUU fishing. Among the Bay of Bengal 
littorals, Bangladesh is mainly under the threat of IUU fishing due to a lack of legal 
and administrative monitoring and surveillance mechanisms. 
 
 There is no standard regional policy to address IUU fishing and its 
management tricks. There should have harmony. Due to a lack of combination on 
management strategy, the Bangladesh Coast Guard arrested over 519 Indian 

fishers and seized 32 boats off the coast in Patuakhali, more than 125 km inside the 
Bangladesh EEZ, in 2019.41 This occurred during the 65-day ban period on marine 
fishing imposed by Bangladesh. It indicates the proportion of poor regional 
cooperation and management synchrony.

 IUU fishing is highly detrimental not only for the livelihood of the coastal 
but also for the overall ecosystem. Still, there is no accurate estimated record of 
IUU fishing activities in the Bay of Bengal. There is a clear gap in the existing 
marine resource protection law of Bangladesh.

 Bangladesh’s Department of Fisheries (DoF) is the main governing body 
to continue duty regarding the sustainable management and exploitation of marine 
fisheries and the licensing of marine fishing in Bangladesh, which is under the 
Ministry of Fisheries and Livestock (MOFL). The head office of DoF is in Dhaka, 
including 13 coastal District Fisheries Officers out of the total 64 in numbers 
headed by District Fisheries Officers and 460 Sub-District Offices (Upazilla 
Offices) controlled by Upazilla Fisheries Officers (UFO).42 In addition to the DoF, 
at least 12 other government departments are involved in managing fisheries or 
their development.

 DoF generally manages the marine fisheries by The Marine Fisheries 
Ordinance (1983) implemented by the Marine Fisheries Rules (1983). These rules 
contain many aspects, including vessel licensing, restrictions on fishing gear, and 
provisions for demarcating marine reserves. Different punishments for the 
violations of fisheries laws are also clearly stated there. The 'Protection and 
Conservation of Fish Act, 1950' as well as the 'Marine Fisheries Ordinance of 
1983' address the necessity of conservation of inland and marine fish.43 But with 
the time being the update of those laws and ordinances are important to address the 
threats properly.

 Besides IUU fishing, piracy attack is another important reason for the 
depletion of coastal and marine fisheries production. In the first half of 2020, 51 
incidents of piracy and armed robbery against ships were reported in Asia. This is 
almost two-fold in the total number of incidents reported in 2019.44 The incidents 
mainly occur in Bangladesh, India, Indonesia, Philippines, Vietnam, South China 
Sea and Singapore Strait. These illegal activities are an uncontrolled threat in 
Bangladesh Jurisdiction and are responsible for production loss for the local 
anglers. Regular monitoring with properly addressing this unexpected event is 
very urgent at this moment. Regional management framework with fishing 
methods, vessel and gear control is another issue related to IUU fishing and 
ultimate loss of the local fisher of the coastal community of Bangladesh.

6. The Need for Maritime Spatial Planning (MSP)

 The most commonly used definition of marine spatial planning was 
developed by the Intergovernmental Oceanographic Commission (IOC) of 
UNESCO:
 
 “Marine spatial planning is a public process of analyzing and allocating 
the spatial and temporal distribution of human activities in marine areas to achieve 
ecological, economic, and social objectives that usually have been specified 
through a political process. Characteristics of marine spatial planning include 
ecosystem-based, area-based, integrated, adaptive, strategic and participatory. 
Marine spatial planning is not an end in itself, but a practical way to create and 
establish a more rational use of marine space and the interactions among its uses, 
to balance demands for development with the need to protect the environment, and 
to deliver social and economic outcomes in an open and planned way”.

 There are twenty ministries involving and performing sectorial 
management of marine living and non-living resources in Bangladesh.45 Fishing is 
one of the oldest sectors in the maritime field in Bangladesh.46 Therefore, this 

provides major stakeholders involvement in the maritime area.  However, new 
sectors, including oil and gas exploration, coastal tourism, salt production, and 
renewable energy, struggle to find their stake. The conflict with each other 
considering marine fisheries in the maritime area of Bangladesh is not new.47  
Fisheries are a primary economic sector for Bangladesh. The whole marine area is 
not equally important for each species. MSP helps to restrict the area necessary for 
fish and fisheries. Including other areas, the MSP approach has to be included in 
all aspects of marine fisheries, from commercial to recreational purposes.

 MSP generally presents through a map where the area based resource 
distribution, their availability, human exploration area included. Bangladesh 
Government is now very much aware of sustainable ocean governance and 
development of MSP for SDG-14 to avoid the conflicts among different 
stakeholders as well. Bangladesh has a large marine area with many prospects, but 
the prime condition is to develop an MPS plan. If we see at the other maritime 
nations, they all have proper MSP for proper marine resource extraction and better 
marine ecosystem/environment management. Following to the approach or steps 
for MSP in other countries, it is not so challenging for Bangladesh to develop an 
MSP plan in the present situation, and it is also an urgent need. Bangladesh's 
government has developed a plan to turn Bangladesh into a developed country by 
2040. Marine resources and the blue economy can play a vital role in this 
achievement. Following the others plan of the maritime nation, we could develop 
a plan for MSP according to their procedure, and a better management strategy 
could grab as soon as possible. Without proper information, management, and an 
economic settlement plan, no development is possible.

 As Bangladesh is planning for MSP, the updated data and technological 
advancement should be considered for a fruitful MSP idea. It will help develop the 
marine sector, including others with proper guidelines and pathways. Without such 
strategic development, flourishing the fisheries is impossible with time 
advancement and populating growth.

7. Lack of Marine Protected Area (MPA) 

 As per existing national and international law and based on the available 
information, a maritime country should have a 10% Maritime Protected Area 

whereas Bangladesh has only 4.7%. Recently St. Martins has been declared as a 
marine protected area.

 St. Martin is the only coral island we have so far. It is a home for diverse 
marine life such as; 68 types of corals, 234 species of fishes, 5 species of dolphins, 
151 species of algae, 191 species of molluscs, 40 species of crabs48, etc. St. Martin 
is also the breeding ground for sea turtles.49 It will protect the species and 
biodiversity and their future recruitment.

  Promoting and protecting this tiny island may not seem to be a big deal, 
but the process will create new thinking within the community of Bangladesh. Due 
to the use of the destructive fishing method and gear, the stock is already under 
serious threat. To protect the future growth of marine species, their proper breeding 
and recruitment should have to be ensured through MPA declaration and proper 
management strategy development. Considering MPA, Sundarban, a marine 
biodiversity home, should be kept under special consideration. Without proper 
care, management and stock enhancement, the marine capture trend will never be 
significantly upward.

8. Lack of Mariculture Practice 

 Bangladesh has 150,000–180,000 ha fitting area for coastal aquaculture 
and a huge doable area for mariculture. Although shrimp farming is common in 
coastal areas, the production level is compliant nature-based dependency, 
increased disease outbreaks and mortality, poor water quality and unscientific use 
of inputs by farmers. Consequently, mud crab fattening (i.e. rearing of small wild 
crabs up to marketable size) in pens or cages, which gained attention recently, 
holds great promise if hatchery technology for artificial propagation and fry 
production can be guaranteed.50

  Due to the demandable market price and consumer interest on crab 
species, it has come to the attention of the stakeholders.51 There are total 50 crab 
species available in the coastal and marine area of the Bay of Bengal, and 11 are 
solely marine. Only 3 species as Scylla Serrata (mud crab or mangrove crab), 
Portunuspelagicus, and P. sanguinolentus are commercially important.52

  
 Bangladesh found almost 133 seaweed species, and 8 of them are 
commercially important.53 There are a lot of potentialities to expand the sector. 
Seaweed has great value in providing nutrition and medicinal utilization. 
Bangladesh should therefore promote the trend of seaweed culture and 
consumption practice among the people. Seaweeds are grown/culture in selected 
intertidal zones. Mass production techniques and marketing facilities should be 
developed.

 There are also so many species that mariculture practice should adopt to 
avoid dependency on nature. Production intensification of already cultured fish or 
shrimp species and for the new species is important to make it economically 
sound. If we follow the same technique of inland aquaculture and give intensive 
concern to mariculture practice, it is possible to boost marine production sharply. 
Poor research capacity and facility in mariculture practice is also the main cause of 
marine production stagnancy in Bangladesh over time.

9. Pollution and Climate Change 

 The Bay of Bengal contributes nearly 4% of the global catch.54 But the 
Bay is heavily littered with different types of pollutants, and vast amounts of 
plastic waste are found on the surface and bottom area. So many factors are 
responsible for fish degradation in rivers resulting in seawater pollution.55 Every 

day, 3 billion microplastic particles enter into the Bay of Bengal. Bangladesh alone 
contributes about 2 lakh tons/year of plastics into the Bay of Bengal.56

 
 Plastics directly impact organisms both through entanglement and 
ingestion, resulting in suffocation. It generally affects the food chain by producing 
harmful chemicals that affect the water's primary productivity. Bangladesh is the 
10th most plastic polluting country globally.57 Besides plastic pollution, 
Bangladesh is also the second country after India in terms of ship recycling 
volume. Most of the hazardous materials are directly dumped into the 
environment, leading to pollution in the marine environment. The pollutants have 
a direct impact on animals and environments. The new dead zone of the Bay of 
Bengal is now at a point of concern about pollution. Fish and other animals are at 
high health risk due to several pollutants added into the Sea regularly in an 
uncontrolled manner. Ship breaking yards dump about 22.5 tons/year of 
polychlorinated biphenyls. Urban activities are responsible for more than 50% of 
marine oil pollution.58

 
 Climate change is ultimately the long term effect of pollution. The 
production of CO2 and other greenhouse gases from industries, transportation, 
electricity production sector, commercial and residential activities, agriculture, 
and deforestation result in climate change and global warming. A report published 
at the IUCN World Conservation Congress concluded that oceans have taken up 93 
per cent of the warming created by humans since the 1970s.59 That determines if 
the heat production between 1955 and 2010 had gone into the Earth's atmosphere 
instead of the oceans, temperatures would have reached by nearly 36.2°C.60 

 The COP 26 credibility gap and future of climate change document 
projected that, if all announced targets are implemented fully including net-zero 
emission target, long term targets and nationally determined contributions; the 
total global temperature increase will be 3°C  or move with present manner 
temperature increase will be 3.9°C  by 2100 from the pre-industrial period (Figure 
3). So, there is clear evidence that we are at a high risk of climate change.

 The ocean is a home for many species. Climate change is the most 
significant global threat to marine ecosystems. It changes ocean chemistry and is 
responsible for sea-level rise, sea surface temperature, ocean heating, ocean 
acidification, coastal flooding, salinity intrusion, etc.
 
 All those factors that occur due to climate change directly and indirectly 
impact commercially crucial marine biodiversity. Direct effects act on physiology 
and behavior and alter distribution, composition, growth, reproductive capacity, 
recruitment and mortality. Indirect effects mean the effect on the food web and 
habitat. Ocean heating, regular cyclone formation and other disaster destroy the 

feeding, breeding and nursery ground for fish and other commercially important 
species.
 
 Due to pollution and climate change, fishes migrate or die. The shipping 
pressure on the water creates sound pollution and destroys breeding and hatching 
percentage. In the long-run production, deduction occurs in the environment. 
Though fishing gears have been increased in number, Bangladesh's catch trend for 
the last two decades may be the result of fish migration or species reduction.

 Bangladesh Government has the vision to reduce climate change’s impact 
on the coastal community and marine ecosystem. As a zero contributor with 
maximum risk holder Bangladesh should go for adaptation rather than mitigation 
measures. The Government of Bangladesh has developed Bangladesh Climate 
Change Strategy and Action Plan (BCCSAP), it has NAP for the community level 
management of the fisher community as well. As a direct fisheries conservation 
and protection strategy, more research should be carried out, more salinity tolerant 
species should be produced to combat impact. Many utilized or underutilized 
resources are available in the marine area that should be explored sustainably for 
economic growth and reimburse adaptation costs. To encourage the seagoing 
fisher by reducing climate change vulnerability more training and capacity 
building program should be arranged.

 Along with local management strategy, regional cooperation in 
developing common rules and regulations to protect the BoB is an urgent need for 
the country.

Observation in Brief 

 All the mentioned above factors directly or indirectly impact marine catch. 
Production reduction is the ultimate result of low fishing capacity and low stock 
availability. With developing fishing capacity, advancing technology sustainability 
should be mentioned. Hampered in species recruitment and growth is the ultimate 
result of low catch. More knowledge sharing with the littorals and expansion of 
fishing activities in a sustainable way is the primary concern to feed the future 
generation. 
   

General Recommendations and Conclusions
 Although Bangladesh is participating in the global total marine catch 
significantly, there is a vast scope for improvement. The implementation of SDG 
14 and its targets for sustainable growth and economy from fishery cannot have 
any prospect of success without expanding the marine catch substantially. Blue 
Economy is one of the topmost priorities for "Vision 2041", and marine fisheries 
are the most readily available and harvestable sector. Proper management, 
conservation, protection and exploration are the key factors in developing marine 
production and stretching the country's economy.

 Natural stock enhancement, including cultural practice, is the ultimate 
goal for Bangladesh.   Though many plans have been taken to improve marine 
production, many constraints regarding biological, social and economic aspects 
should be mentioned properly. Balanced participation of different related 
stakeholders, experts and academia should be encouraged to flourish the sector, the 
resources need to be managed and exploited on a sustainable basis. Regular 
monitoring and actual data collection are vital. Regional Common Fisheries Policy 
should develop for sustainable growth of these shared resources. However, 
technological advancement, control of pollution, adaptation strategy development 
against climate change and not least, people's awareness and perception of 
sustainable management, exploration and exploitation are sometimes even more 
important than the plan itself. Before any well-formulated plan and fishing effort 
with advanced technology, the fishers' ability should consider. There should be 
regular training and capacity building program; Government should be interested 
in more investment and develop learning opportunities from the neighboring 
countries on catching power and capability rate for further application.
 
 Proper knowledge of the marine environment and biological cycle with 
stock data is vital to developing sustainable harvesting methods and techniques 
within the EEZ of Bangladesh. Regular monitoring of the catches and fishing 
efforts of industrial and artisanal marine fisheries and immediate data transfer 
system with regional networking is essential to avoid overfishing, IUU fishing, 
and piracy. Setting up proper and strict rules and their effective execution is critical 
to enhancing marine fish production. Over exploited species identification for their 
conservation, MPA declaration, expansion of fishing horizon from a limited area, 
deep-sea fishing capacity, monitoring bycatch and value-added product processing 
technology development are some of the immediate needs for enhancing the 
marine catch priority and demand for Bangladesh. Conflicting fishing practice, 
especially unplanned artisanal fishing pressure significantly reduces shrimp catch 

rate and influence trawling operators to trawl in shallow water regions. The impact 
of destructive fishery is about 99% of the population does not get a chance to 
participate in the spawning process.62 Therefore, the scientists and related 
departments should understand the nature of the particular species and develop 
mariculture practices to reduce dependency on nature.63 Responsible authorities 
should consciously consider the suggestions with valuable findings of the experts 
and support the research facilities and advancement facility adaptation from the 
littorals to have a significant production in the new century.
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