Article ID 240205018

Advancing Sustainable Fisheries: Innovative Technologies for Responsible

Harvesting
Inab M. Bala®, Tasaduq H Shah, Saima Jan, Zaheer Abass and Tabish Farooq
Division of Fisheries Resource Management, Faculty of Fisheries, Rangil, Ganderbal, SKUAST-Kashmir, J&K
*Corresponding Author: enabbalafrmfofy@skuastkashmir.ac.in

Abstract

Fishing is an essential livelihood for millions of
people worldwide and a vital source of food for
billions. However, the indiscriminate wuse of
traditional fishing practices has led to overfishing,
habitat destruction, and the depletion of aquatic
resources. To address these pressing issues and ensure
the future of our water bodies, the fishing industry is
embracing innovative technologies designed to
promote sustainable fishing practices. This article
explores some of the cutting-edge fishing technologies
that prioritize sustainability and help protect our
marine ecosystems.

Introduction

The basic biological objective of fisheries
management is to control the number of fish that can
be caught sustainably from a renewable resource - a
stock or a fish community. In this context, sustainable
means that a fishery can be carried out indefinitely
without hampering the reproductive capacity of the
resource. implicitly this also means that the productive
basis of the resource, the ecosystem on which it
depends, should also remain intact. Sustainability in
fisheries is usually combined with a measure of
optimisation, such as maximizing the sustainable
catch (e.g., MSY), the economic revenue (e.g., MeY) or
recreational value (e.g., amount of prize sized fish), as
well as a minimization of the associated risk we accept
that this becomes unsustainable, for instance the risk
of stock collapse, decreased production or decreased
availability of large sized fish. Maintaining stocks at a
level that produce MSY is an old established fishery
objective in international conventions. More recently,
however, the ambient environment, in the form of the
ecosystem Approach to Fisheries (eAF; garcia et al.,
2003), has gained focus in the sustainability debate and
is increasingly adopted in policies. A key feature of the
ecosystem approach includes conservation of the
ecosystem structure and functioning. Thus, the old
objective of optimising certain outputs must now be
combined with minimizing the impact on the
ecosystem.

Technological and digital advances these days

allow innovative monitoring equipment to be attached
to traditional sampling gear and collect more data

such as ecosystem information, in order to better
manage fish stocks and tackle IUU fishing. For
instance, visual inspections in complex habitats using
imaging systems installed on robotic and autonomous
underwater vehicles (AUVs) can contribute to the
advancement of marine science and better knowledge
of fish stocks. In addition, advanced analytics, AIS and
high-resolution imagery coming from satellite systems
have made a significant change in how countries
monitor vessel movements outside of their 12nm
territorial waters. Governments, businesses and
individuals are increasingly moving towards these
new tools.

Until the second world war, when fishing
pressure was of moderate intensity fishery resources
were widely believed to be inexhaustible. Dynamic
developments in the harvest and post-harvest
technology of fish took place in the post-war era.
Introduction of powerful and highly efficient fish
harvesting systems and fish detection methods and an
uncontrolled expansion in fleet size fuelled by ever
increasing market demand for fish brought about
increasing pressure on the world fishery resources.
Unmistakable signs of overfishing and negative
impacts on the ecosystems have increasingly
manifested in the recent years, highlighting the need
for scientific management of the world fishery
resources in order to ensure their long-term
sustainability and availability to the future
generations. Responsible fishing would ensure the
long-term sustainability of the resources, minimise
negative environmental impacts and protect
biodiversity.

Adoption of the United Nations Convention
on the Law of the Sea in 1982 brought the exclusive
rights and responsibilities for the management of the
resources in the Exclusive Economic Zones (EEZs) to
the coastal States. EEZs extending to 200 nautical
miles from the coastline encompasses 90 percent of the
world fishery resources. In 1992, based on the
evaluation of the state of world fisheries, FAO
Committee on Fisheries recommended for the
development of concepts which would lead to the
responsible fishery development. The international
Conference on Responsible Fishing, held in the same
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year at Cancun, Mexico highlighted the need for an
International Code of Conduct for Responsible
Fisheries. Subsequent efforts in this direction, have
resulted in the adoption of Code of Conduct for
Responsible Fisheries, by FAO Conference in October
1995. The Code of Conduct for Responsible Fisheries
is voluntary and global in scope. It sets out the
principles and international standards of behaviour
for responsible practices to ensure long-term
sustainability of fishery resources. It covers
conservation; management and development of
fisheries; capture, processing and trade of fish and
fishery products; aquaculture; fisheries research; and
integration of fisheries into coastal area management.

General principles set out in Article 6 of the Code,
prescribe that overfishing and excess fishing capacity
should be prevented; fishing capacity should be
commensurate with the maximum sustainable yield of
the resources; effort must be taken to rehabilitate the
resources where appropriate; and that selective and
environmentally safe fishing gear and practices
should be further developed and applied, in order to
conserve resources and protect biodiversity and
minimise waste and impact on associated or
dependent species. Directions associated with use and
development of fishing gear and practices delineated
in the Code focus on (i) selective fishing gear and
practices, (ii) environment-friendly fishing gears (ii)
energy conservation in harvesting and (i)
enhancement of resources.

The effectiveness of technologies depends on
proper implementation, monitoring, and enforcement
of regulations. Combining these technologies with
strong fisheries management and international
cooperation can go a long way in achieving
sustainable fisheries and conserving marine
ecosystems.

1. Real-Time Data and Satellite Monitoring

One of the critical aspects of sustainable fishing
is understanding the marine environment and the
dynamics of fish populations. Real-time data
collection and satellite monitoring allow fisheries to
make informed decisions. Advanced satellite systems
provide valuable information about sea surface
temperatures, ocean currents, and fish migration
patterns, enabling fishermen to target specific species
while minimizing bycatch.

2. Fish Aggregating Devices (FADs) Management

Fish Aggregating Devices are floating
structures used to attract fish, making it easier for
fishermen to catch them. However, unregulated FADs

have significant negative impacts, leading to
overfishing and harm to other marine species.
Sustainable fishing practices involve the controlled
deployment and retrieval of FADs and using
biodegradable materials to minimize environmental
harm.

3. Selective Fishing Gear

Traditional fishing gear, such as bottom trawls
and gillnets, often catch not only the target species but
also a large amount of unwanted bycatch. To mitigate
this issue, fishermen are turning to more selective
fishing gear. Innovations like square mesh panels in
trawl nets and escape hatches in traps allow non-target
species to escape, reducing unnecessary harm to
marine ecosystems.

4. Remote Sensing and Atrtificial Intelligence

Advances in remote sensing and artificial
intelligence (Al) have revolutionized sustainable
fishing practices. Al algorithms can analyze data from
various sources, such as satellite imagery and fishing
vessels' tracking systems, to identify potential fishing
hotspots and assess fish stocks. This technology
enables fishermen to make data-driven decisions,
avoiding overfished areas and minimizing their
ecological impact.

5. Fishery Improvement Projects (FIPs)

Fishery Improvement Projects are
collaborative efforts involving fishermen, scientists,
conservation organizations, and governments. They
aim to address specific issues within a fishery and
work towards sustainability. By implementing
innovative technologies and practices, FIPs help
fishermen improve their operations while ensuring
the long-term health of fish populations.

6. Aquaculture and Mariculture

To reduce pressure on wild fish stocks, the
fishing industry is increasingly turning to aquaculture
and mariculture. Sustainable fish farming practices
involve raising fish in controlled environments,
providing a consistent and eco-friendly source of
seafood. Mariculture, on the other hand, focuses on
cultivating marine organisms in their natural habitats,
promoting biodiversity and sustainable fishing.

Conclusion

The sustainable fishing revolution is driven by
the adoption of advanced technologies that emphasize
responsible harvesting and marine ecosystem
protection. Innovations such as real-time data and
satellite monitoring, selective fishing gear, and Al-
driven decision-making are revolutionizing the
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fishing industry's methods. By integrating these
sustainable practices, fishermen can secure their
livelihoods and protect the oceans for future
generations. However, technology alone is not
enough. Achieving true sustainability in fisheries
requires robust regulations, dedicated conservation
efforts, and heightened consumer awareness.
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