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Carp seed harvest using traditional gears and fishing crafts in the Halda River.
(Photo: Jewel Shill, 2000).
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The Halda River, locally known as a ‘magical fish bank’, is one of the unique aquatic
features in Bangladesh in terms of providing ecological services and goods, economic
returns, and societal contexts. Natural production of Indian major carps happens
in this tidal river, which are collected and processed to hatch in the mud-made coop
deploying indigenous technology on the riverbank. These eggs, seeds, and fingerlings
ultimately cater to 60 percent of the country’s carp seed demand in aquaculture. The
river’s biological and economic productivity that contributes to the local and national
income is also important for small-scale fishers. However, this natural resource is
losing its uniqueness and productive contexts due to anthropogenic pressures. Among
the factors of resource depletion of this river, pollution, man-made infrastructural
changes, overfishing, and illegal fishing disturb the natural spawning grounds. This
calls for a proper science-based investigation and governance mechanism to sustain
human-nature interactions in the Halda River. This chapter discusses current
threats and forthcoming challenges, and recommends a basis for the policymakers
to secure small-scale fisheries in the Halda River and associated communities.

Introduction
Bangladesh is a land of rivers. That is why the riverine delta system influences
the geography and cultures of the country. Here, people talk to the rivers;
for ages, they have been living in harmony with the rivers. The services
from the rivers are significant, such as fish production, freshwater supply,
transportation, tourism, waste assimilation, etc. The Halda River is the third
main water stream of Chattogram (South-East region of Bangladesh) after
the Karnaphuli and the Sangu (Kabir et al., 2013, 2014). The Halda is situated
at 22°54’ N and 91°48’ E to 22°24’ N and 91°53’ E; a mainly hilly water
stream originates from the Batnatali Hill Ranges of Ramgarh Upazila (subdistrict) under Khagrachari district. It then drifts through the Fatickchari,
Hathazari, and Rouzan of Chattogram district, covering 88 km and runs
into the Karnaphuli River, which, after crossing 20 km, runs into the Bay of
Bengal (Patra & Azadi, 1985; Azadi & Alam, 2011). This river covers a total
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area of 1,682.92 km2 with a land area of 1670.59 km2 and a watershed of
12.33 km2 (Sarker et al., 2020). The Halda River watershed is associated with
19 branch canals and 17 hilly fountains, and these are the primary sources
of water of the Halda (Saha et al., 2019). The Halda is the only tidal river
in Bangladesh where the fertilized eggs of major Indian carp are collected
by fishermen directly, thus making it a distinctive heritage of the country.
Sixty percent of the country’s pond carp culture depends on the naturally
produced fish fry from this river, which is a remarkable contribution in terms
of national aquaculture. This is also the only river in Bangladesh known as the
natural carp breeding ground in South Asia. The tangible value of this river
(Table 1) is approximately 20.5 million USD, based on the observation during
a one-year period (Kabir et al., 2013). In terms of its length which totals 88
km, the Halda is comprised of a narrow, 48 km long, mostly hilly stream
that flows from the point of origin to Nazirhat and a 40 km long stream
between Nazirhat Point and the Halda mouth along Karnaphuli. The latter,
40 km stretch is used for fishery and navigation and has been considered the
foremost spawning ground of major carps, which occurs only within 15 km
long area — from Satterghat to Madunaghat at the mid to lower zone of the
Halda River (Islam et al., 2020).
Table 1: Types of services from the Halda River and its value (Source: Kabir et al.,
2013).

Riverine small-scale fisheries have been largely overlooked in Bangladesh.
Small-scale fishing is not only a livelihood option but also an ‘art of living’.
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Small-scale fishing communities of the Halda River depend on its resources
and they supply carp seed throughout the country. The uniqueness of
this resource demands indigenous technologies which fishers have been
implementing throughout the history and which have been established as
Traditional Ecological Knowledge (TEK), mentioned by Berkes (2008). Halda
fishers, those directly involved in natural carp eggs and seed collection, deploy
their own ‘expert knowledge’ to collect eggs and seeds during breeding
seasons. This historical knowledge and the produced seeds cater to the
carp fingerling demand of the whole country.
However, over the years this river has been losing its ecosystem richness due
to several anthropogenic pressures such as over-fishing, straightening oxbow
bends, excessive sedimentation in river basin, water quality deterioration
caused by pollution, unplanned sluice gate establishment, lack of sanctuaries,
enormous sand quarrying, improper care of brood fishes, fish biodiversity
depletion, unimpeded erosion of riverbanks and especially climate change
(Rahman & Bishwas, 2009). These problems are adding layers of vulnerability
to this natural seed bank because of the lack of planned river management
projects (Kibria et al. 2009, 2018; Kabir et al., 2014). With the growing
demand for aquaculture seeds, sustainable management of this river is
crucial. A participatory form of genuine adaptive governance that focuses
on environmental and resource entitlements for the associated fishers of
the river is central to addressing small-scale fisheries management of the
Halda River. This requires an in-depth understanding of both natural and
anthropogenic stressors affecting the livelihoods of small-scale fishers within
their socio-economic and political contexts and is fundamental to resourceuse planning and management of the Halda River.

Natural fish seed bank
The Halda River is rich in fish species diversity, particularly ichthyofauna.
Among the recorded 93 species of Ichthyofauna (finfish and shellfish) in the
Halda River, there are 83 finfish species under 13 orders and 35 families,
and a total of 10 shellfish (8 freshwater prawn, one marine shrimp, and
4

SMALL IN SCALE, BIG IN CONTRIBUTIONS

one crab) under one order and three families, based on depth observation
(Azadi & Alam, 2013). The 83 finfish species are comprised of estuarine (26
fish species), freshwater (55 fish species) and marine species (2 fish species).
Among the recorded species, there are 20 threatened, 3 critically-endangered,
9 endangered and 8 found to be in vulnerable categories (Azadi & Alam,
2011). Besides these, 42 species of birds, the freshwater Ganges river dolphin
(Platanista gangetica), another critically endangered species of Bangladesh,
Asian small-clawed otter (Aonyx cinerea) and others mammals have been
reported to occur in this ecosystem. Among the reptiles, peacock soft shell
turtle (Aspideretes hurum), spotted flap shell turtle (Lissemys punctata), oriental
garden lizard (Calotes versicolor), common skink (Eutropis carinata), Bengal
monitor (Varanus bengalensis), yellow monitor (Varanus flavescens), copperhead
rat snake (Coelognathus radiatus), crab-eating water snake (Fordonia leucobalia),
checkered keelback (Xenochrophis piscator), binocellate cobra (Naja naja), and
annulated sea snake (Hydrophis cyanocinctus) have also been reported (Kabir
et al., 2015).
Endemic River Halda is the richest spawning ground of four Indian major
carps, namely, Catla catla, Laheo rohita, Cirrhina mrigala and Labeo calbasu.
This ground has long been the source of naturally produced carp spawns in
the country and perhaps their only spawning ground in South Asia (Alam et
al., 2013). Among many rivers in Bangladesh, the tidal River Halda is valuable
and unique due to its well-known major carp spawning ground, carp egg
collection, carp spawn fishery, and other fishery-related activities. There are
a few factors that have been considered as crucial for the uniqueness of this
river including lunar periodicity, water level and tidal cycle, heavy monsoon
rain, thunderstorms, floods, limnology, hydrological factors, plankton, and
the general biodiversity (Azadi & Alam, 2013). These factors support brood
fish by establishing a congenial breeding environment. Usually, there is a
relation between the eggs released by mother fish and the dense and darker
clouds. Thick clouds and heavy rainfall are the primary factors for releasing
eggs. Local fishers state that after thunderstorms, when the environment
becomes calm, brood fish spawns. Water turbidity also favors this process.
From an anthropological point of view, the fishing communities maintain
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certain rituals which are believed to bring luck.

Harvest, livelihoods and local economy
Traditionally, local fishers collect naturally spawned fertilized eggs of major
carps using small-mesh mosquito nets and hatch these in mud pots during the
monsoon season (May-August) in the upstream of the Halda River. The eggs
usually hatch into fish fries after 4-5 days (approximately 96 hours), and are
sold to different stakeholders and distributors or hatchery owners all over the
country (Sarder, 2007; Alam, 2013). About 1,100 spawn collectors and 1,600
fishers are directly engaged in the egg collection (Caritas Bangladesh, 2011).
After they collect the spawned eggs and, using their indigenous hatching
technique, hatch them into fish fry, the egg collectors sell them based on the
demand through different distribution channels. These carp seeds are mostly
disease resistant, not affected by inbreeding, have a high survival rate, and can
live in stressed conditions, which explain why the nationwide demand is so
great. Thus, there is a complex market chain in the local and national markets.
The carp seeds are bought by local fish farmers (70 percent), distanced fish
farmers who buy them for their hatcheries (20 percent, private fish hatchery
owners who wish to produce high quality broods (7 percent), and governmentmanaged brood conservation centers (3 percent) for enriching fertile broods
and fry. Usually, egg collectors sell them per kg of seed at the cost of BDT
40,000-60,000 (500–700 USD) (Saimon et al., 2016).
The harvesting of carp eggs and seeds and preparing those for selling is
genuinely based on traditional knowledge transferred from generation to
generation. The majority of the seed harvesters are professional fishers who
are fishing or catching prawn post larvae-stage even after the carp spawning
period ends. At the same time, some people are only temporarily involved in
seed collection for seasonal income and livelihood. During the egg collection
period (April-July), a festive mood prevails on the Halda riverbank. The egg
collectors use a special kind of boat called ‘Sampan’ that is a non-mechanized
boat of the villagers. They collect eggs while performing a special song called
‘Halda FADA’ — a traditional local rhythm used for spiritual purpose in that
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area (Kabir et al., 2015). Fishers collect fertilized eggs of carp fish from this
tidal river (Kibria et al., 2009). Each boat consists of 4 to 8 people, who are
either family members or fellow fishers. Fishers use longshore nets, gill nets,
lift nets, drag nets, and fishing rods to catch fish in the Halda River during
day and night (Khan, 2019). Collected eggs are stocked in freshwater bodies
throughout the country for carp fish production. Fish seed production and
rearing in the river and riverbank is an orthodox and indigenous practice
that progressed through the time and has become embedded as a religious
practice. Thus, this river also bears a unique cultural value.
The river water is used for bathing, households, and local tourism, which
provides livelihood opportunities (Table 2) for the people who live in the
riverside. The river also plays other indispensable roles for the river basin
dwellers. Many people maintain their livelihood through sand mining, water
transportation, irrigation, etc. (Kabir et al., 2013). The overall value stands at
about BDT 283 million (3.3 million USD), which contributes to the national
economy of the country.
Table 2: Employment opportunities for the local communities (Kabir et al., 2015).

Locals believe that the production system of the river creates a rigid and
unfair hierarchy. Over time, this has resulted in resource users losing
their livelihoods, income, and business. Powerful sections of society
are dominating the seed collection during the season and are imposing
transformation to traditional cultures. The management processes often miss
local fishers’ collective voices, and new entrants in the Halda River fisheries
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violate the rules and disrupt the productive nature of the river ecosystem.
Nowadays, the catch levels of carp seed are becoming low and unpredictable.
It it believed that the declining trend of carp seed harvest will ultimately lead
to a lower aquaculture production in the country.

Multifaceted threats
In 1945, approximately 5,000 kg of carp spawning eggs were collected from
the Halda River, but gradually the quantity of eggs from brood fish has been
declining (IDF, 2018, Halda Project). Man-made barriers are the main reasons
for the reduction of egg production. Indiscriminate catching of brood fish,
use of illegal or banned fishing nets, destruction of fish habitats, motorized
boat transportation, straightening of natural curves of the river, dumping of
industrial toxic effluents, building of sluice gates across the creeks, installation
of rubber dams, sand mining and dredging, use of detrimental chemicals,
herbicides and pesticides in agriculture lands adjacent to river and tobacco
culture in the upstream — these are all major activities that are causing
damages to the river. As a result, in recent years carp fish egg release has
declined remarkably.
The river habitat, its associated resources, and the living beings are all under
threat due to illegal activities and practices. A number of unscrupulous gangs
on the banks of the Halda have been evading the vigilance of administration
by catching broods indiscriminately and illegally. This reduces the number
of broods which in turns reduces the chances of sufficient spawned egg
production (Yousuf, 2018). Certain nets and equipment used by some who
fish in the Halda River are strictly prohibited under existing regulations. The
illegal use of these fishing gears is greatly hampering the river’s biodiversity,
affecting in particular the brood fish and endangered dolphins. Additionally,
daily water abstraction by Chattogram Water Supply and Sewerage Authority
(WASA) for urban consumption, sand mining, and quarrying often destroy
fish habitats. Overexploitation of fish and other aquatic resources is also
causing a loss of fish habitat. Illegal motor-vessel movements along the
Halda River are causing extreme damage to its biodiversity. These vessels
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are blamed for killing and injuring broods and dolphins by causing collision
with engine propellers (Khan, 2019). Other anthropogenic stressors that are
continuously threatening the biodiversity of the river include the following:
Straightening of natural curves of the river: massive cutting of banks and
cutting of river oxbow-type loops to introduce navigation routes, mainly
for transportation of motorized boat and for the sake of the development,
hampers the natural rhythm of this river, since brood fish used to spawn
in these bends. Furthermore, heavy water flow in the straightened canals
increases soil erosion and sedimentation in the basin.
Dumping of toxic industrial effluents: adjacent mills and factories discharge
their effluents to the river without proper treatment. Incoming waste or
waste materials from the banks of the Halda River and various point sources
(e.g., industries, markets, and residential areas) are constantly polluting the
river by increasing the level of Total Dissolved Solids (TDS) in the river.
Untreated waste from these industries in Chittagong City Corporation (CCC)
and adjoining areas flows directly into the river every day via different canals.
In addition, household waste that is dumped into the river and the waste
from agricultural farms are also a potential source of pollution in the Halda
(Khan, 2019). Discharging poultry litters and household wastes or domestic
wastes are also rampant (Islam et al., 2020).
Building sluice gates across the creeks: unplanned dams and construction of
about 12 sluice gates (Khan, 2019) without considering the fish passes and
the impacts on brood fish spawning ground are threatening the free-flowing
nature of the river and disrupting the migratory routes.
Installation of the rubber dams: construction of two rubber dams (in
Bhujpur and Harualchhari) disturbed the spontaneous propagation of the
river upstream. Thus, it threatened this heritage as it disturbed the natural
flow of the river. Moreover, rubber dam operations during the pre-spawning
season hamper breeding performances of brood fish.
Sand mining and dredging: these two activities are some of the major
economic activities on the river. Sand lifting, undiscriminating sand
extraction from Balu Mohal (sand stations) of the Halda Riverside are also
contributing to biodiversity depletion (Yousuf, 2017). In addition, these sand
9

HERITAGE AT RISK

lifts use mechanized boats and dredgers that cause brood fish to migrate
and leave, due to the lack of congenial breeding environment, loud noises,
and damaged riverbeds. In the Halda River basin, agricultural practices use
different types of harmful pesticides and chemicals, which ultimately run
into the river through run-off, polluting the river ecosystems (Islam et al.,
2020). Higher values of the Water Quality Index (WQI) may be caused by the
washing out of excessive fertilizer from the farming fields and the washing
up of the materials from the households that are disposed of into the river
water (Ahmed et al., 2010). Beside this, some tobacco farming in the riverside
area also releases toxic chemicals and harmful residues. The discharge from
around 22 brick kilns on both sides of the river (Khan, 2019) are potential
sources of water quality deterioration.
In terms of natural causes, irregular and untimely rainfall, drought, and
temperature increase are reportedly influencing carp species’ breeding
performances (Saha et al., 2020). Different climate change-induced events
such as floods, soil erosion, and landslides increase the suspended solids,
metallic and other pollutants. Due to the sea level rise during the dry season,
salinity intrusion through the Karnaphuli River into the Halda River creates
an unfavorable environment for freshwater carp species (Ahmed et al., 2010).

Interventions
Initiatives aiming at conservation that encompass natural fish breeding
ground and sustainable small-scale fishing practices in terms of seed harvesting were implemented by both the government and non-government
organizations. Among some of the remarkable steps that have been put in
place since 2007, was when the Bangladesh Government declared the Halda
River a fish sanctuary, which aimed to protect and conserve the spawning
ground of major carps and its fisheries resources. Other conservation
activities include awareness building programs for users, brood stock
conservation, vigilance and patrolling to stop illegal fishing by the local
government, policy-level advocacy for limiting movement of engine boats,
establishment of research laboratory and capacity building programs for
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the collectors. Because of the unique and valuable features of the Halda,
which make it, among other things, the country’s only and largest water body
for natural carp fish breeding and prime dolphin habitat, it is a national
responsibility to conserve and protect the Halda River with dignity. As
a result, the National Committee on Biodiversity under the Ministry of
Environment, Forests and Climate Change of Bangladesh renamed this
invaluable reservoir as ‘Bangabandhu Biodiversity-rich Heritage Halda’ on
18th March 2021 (The Financial Express, 2021). This reservoir has come
under special monitoring and regular observation by the authority under the
principles of the Bangladesh Biological Diversity Act 2017.
Yet, further crucial interventions and projects are needed to sustain this
unique resource as most of the activities that disturb the river ecosystem
are unregulated. To strengthen the embankment of the river, government
initiatives were taken in 2018. The practice of using sandbags to reduce
embankment-associated depth as well as the use of concrete blocking needs
to be investigated thoroughly to see whether those have any adverse effects
on the fish breeding grounds. The river must be protected from getting
polluted from different outlets like tanneries, dyeing mills, paper mills,
and power generation plants. Strong legislation and enforcement is an
obvious strategy to protect this resource from pollution and ensure resource
conservation. Effluent Treatment Plants (ETPs) for riverbank industries
can minimize the river pollution by controlling detritus effluents. Some
development organizations are working on introducing bio-pesticides and
vermicomposting technologies for agricultural practices to alternate chemical
uses. When it comes to water-borne transportation in the river that currently
relies on motorized boats, these should be replaced by boat operations that
use solar energies that can minimize disturbances. Indeed, experts have been
recommending eco-friendly water transport systems to control the negative
impacts of mechanized boats.
In terms of aquatic ecosystem and water quality of the Halda River,
the Government of Bangladesh should take initiatives through the local
government to establish monitoring and routine data recording; they should
also take actions to investigate further deterioration of the water quality. For
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the first time ever in the history of Bangladesh, a unique research organization
named ‘Halda River Research Laboratory (HRRL)’ has been established in
the University of Chittagong that focuses solely on a single river. Donors
have funded the establishment of this laboratory, which is a three-part
specialized laboratory consisting of a river museum, archive and a digital
conference center. The aim of the laboratory is to observe the environment
and ecosystem of the river, and to establish a center for riverine research of
Bangladesh.
This river is not only the single source of carp seeds but also an area of
concern for biodiversity conservation as it is the home to dolphins and
other aquatic animals. The management plan should incorporate all of the
concerned stakeholders to build up a strong network of supporters. The
Constitution of Bangladesh (18A) suggests conserving biodiversity, and the
Convention of Biological Diversity (CBD) Bangladesh also stresses the need
to collaborate with international communities regarding conservation and
sustainable use of natural resources. In Bangladesh, wildlife conservation
plans are designed to guide the implementation accordingly. The Halda River
management should be an integral part of these legal dimensions. At the
same time, policy dialogue among different stakeholders and the creation of
permanent committees (both managerial and technical) that would focus on
conserving the distinctive features of the Halda ecosystem are necessary.

Conclusion
Rich in resources, the Halda River is not only a water body; it is an aquatic
body rooted in mystery. We have an opportunity to address the problems
and identify potential solutions to ensure Halda’s high productivity and
sustainability in providing goods and services. At the same time, it is of utmost
importance for the local administration and the people along the riverside
to improve the overall condition of the water body and ensure the proper
utilization of river resources. Envisioning the mandate of the Halda resource
conservation and sustaining carp fisheries of Bangladesh also demands
exploring governing factors that play a role in comprehensive Halda River
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management. Community-Based River Resources Management (CBRRM)
and concerned departments of government and local administration can play
a crucial role. Local communities should be on board in this process because
people’s participation is essential for improving the state of the environment
and its natural resource.
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