(4 IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJA RSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 1, June 2023

Fisheries Management Techniques As An Efficient

Tool in Sustainable Fisheries - A Review

Viji C S', Sayeed Mohamed P K2, Sivakumar G*
Assistant Professor, Department of Fisheries and Aquaculture
St. Albert’s College (Autonomous), Ernakulam'*’
vijiaquajis@gmail.com

Abstract: Fisheries being categorized as acommon property resource is under continuous exploitation. In
2019, only 64.6% of the population of the fishing stock fell within the range of sustainable norms. As the
fisheries resource is considered as a renewable resource, effective fisheries management could successfully
rebuild stocks and increase catches within ecosystem boundaries and thereby contribute to sustainable
fisheries. However,the phase of the fishery viz. underdeveloped, developed and depleted, decides the
management strategies to be implemented in order to conserve the stock. The paper reviews the different
phases of fishery and some of the important management measures that are in effect.
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I. INTRODUCTION

The contribution of fisheries and aquaculture sectors towards global food security and nutrition is been evident for over
the last two decades. According to [1], 214 million tonnes of overall fisheries and aquaculture production, including
178 million tonnes of aquatic animals and 36 million tonnes of algae, were produced in 2020(Fig. 1).Exports provide an
opportunity to bring foreign currencies into a country [2].A revenue of USD 151 billion was generated throughthe
international trade of fisheries and aquaculture products in 2020. Statistics as received from [1], states that India was
ranked fifthin export of aquatic products in 2020, with an export value of USD 5.8 billion. However, India’s trade
in fish and fishery products has been affected by the COVID-19 pandemic.

Fishery resources are renewable natural resource but are not inexhaustible if the rate of harvest or exploitation is higher
than the rate of regeneration or reproduction. The size of the fish stock depends on the biological, economic and social
considerations. Fisheries come under common property resource (CPR), due to which many of the world fisheries are
exploited. In 2019, only 64.6% of the population of the fishing stock fell within the range of sustainable norms [3].

180

160

140

AQUACULTURE

120

100

MILLION TONNES

CAPTURE

0 T T T T T T T T T T T T T
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Capture fisheries — M Capture fisheries — Aquaculture — M Aquaculture —
marine waters inland waters marine waters inland waters

NOTES: Excluding aquatic mammals, crocodiles, alligators, caimans and algae. Data expressed in live weight equivalent.

Fig. 1. World capture fisheries and aquaculture production (Source: SOFIA 2022)
Improving the global fisheries management techniques offers an important measure to restore ecosystem to a healthy
and productive state and thereby conserve the stock. Rebuilding the collapsed fishery demands effective fisheries
management which could improve the fisheries stock in a particular area. However, the fisheries stock continue to face
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challenges towards its sustainability through corruption, poor management, illegal, unreported, and unregulated (IUU)
fishing despite improvements in fishery management.

II. FISHERIES MANAGEMENT
The overall objective of fisheries management is to particularly allocate ecological, financial, and institutional resources
of a fisheries exploitation system so as to benefit the society[4]. The development of fishery over the time scale is
categorized as a) Predevelopment Phase b) Growth Phase c¢) Full exploitation phase d) Overexploitation Phase e)
Collapse Phase and f) Recovery Phase[5].Management of fishery resource in an effective way depends on the phase of
fishery. A fishery in its predevelopment phase has to be promoted,in its growth or fully exploitation phase should be
maintained and if in the overexploitation phase, attempts should be made for its recovery[6].

Underdeveloped/ Developing fishery - Promote:

A fishery resource in this stage has to be promoted by stimulating the fishing related activities. The management for the
stock should focus on providing suitable fishing opportunities and easing pressure from the majority of overfished
fisheries.This could aim at improving the economic incentives to the fishers in the form of fishing gear and vessel
which will be best suited for exploiting the identified stock. Planning at this stage is extremely necessary to prevent the
collapse of the fishery if exploitation goes uncontrolled.

Developed fishery- Maintain:

Strategy for maintaining a developed fishery need to focus on the future prospects of the stock. The fishery has to be
restricted or promoted based on the collected information on the fish stock and state of fisher folk. In case the fishery
has to be restricted, proper methods are to be identified and adapted. To maintain a developed fishery, actions in reverse
to those adopted for developing fishery need to be practiced such as introduction of disincentives, reallocation of catch,
alternative fishing activities or occupations.

Depleted fishery- Rebuild:

Rebuilding of depleted fisheries demands to know the cause of depletion whether environmental or fishing. If a
particular fishery is known to have depleted due to fishing, then corrective steps like a fishing ban or mesh size
regulation have to be used. Substitute employment opportunities should always be opened up for the fishers well prior
to imposing a ban.

II1. MANAGEMENT TECHNIQUES
Fisheries are open access resource or common property resource where everyone has an equal right to fish. In these
situations, there is no tracking of the amount of harvest by the respective fishing sector. This leads to faster harvest of
the stock and leaveless resources for the future or even for the same generation. To ensure the best possible harvest of
the resources, it is necessary to regulate the fisheries in such situations. The issue with the fisheries sector is that it is
challenging to apply any regulating measures because of the open access nature of the fishery as an inherent
characteristic. The following is a description of a few of the regulatory measures that have been enacted:

Total Allowable Catch (TAC)

The capture limit established for a specific fishery, typically for a year or fishing season, is known as the total allowable
catch (TAC). It is typically represented in tonnes of live-weight equivalent, but it can also be set in terms of fish
numbers [7].TACs are concerned with ensuring that total fish landings don’t go beyond the catch limit. Under this
system TAC for each stock is set based on the Maximum Sustainable Yield (MSY). The TAC is then divided among
the fishing fleet based on its efficiency and capacity. Any vessel with a capacity exceeding the TAC would be
constrained of its activity to prevent its catches from exceeding the TAC [4]. The fish catch of each fleet is regularly
reported to the concerned authorities through the fish marketing organisations. TAC is known toact as an efficient
management toolwith the correct estimate and reporting of catches.
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Individual Quota (IQs) and Individual Transferable quotas (ITQs)

Individual Quota (IQs) divide the total annual catch quota (TAC) into individual quota allocations which are then
distributed to the fishers. For this reason, 1Qs have been referred to as "TAC shares" [8]. In this method, each fisher is
allotted a specified annual quota, which may be caught as and when desired by the fishermen. The overall quotas are
determined by the fishery management authority. The TAC quota units for each species and vessel are transferable and
can be purchased or sold.By making the quotas transferable, however, an incentive is provided to reduce the fleet by
combining the quotas onto fewer vessels and getting rid of the rest.This transferability provides the opportunity for
more efficient vessels to buy the quotas from least efficient vessels which in-turn could benefit both the parties[9].

Closed fishing seasons

Closed fishing season is yet another temporo-spatial management measure adopted in India to reduce the fishing effort
on the species during their spawning period which usually falls during the monsoons[10]. This is imposed during the
breeding period in order to simulate the reproductive output and yield[11]. The period and duration of closure of fishing
operation by the mechanised vessels are decided by the maritime state governments normally prior to or during the
onset of the southwest monsoons [6]. Studies as in[12] confirmed that closure of fishing during the breeding period was
found to be effective only for those species that are either disturbed by fishing or those that aggregate to breed. Despite
widespread notion that it will increase reproductive success, they claimed that the frequent application of closed
seasons to species that are not disturbed by harvesting or that do not aggregate to breed are often invalid.

Gear regulations and mesh size regulation

The Code of Conduct for Responsible Fisheries (CCRF) stresses the need for sustainable fisheries management which
insists on gear selectivity and mesh size regulation [13]. Gear regulations may be used to eliminate the undesired
species from the harvest lot and thus can reduce the fishing effect on the particular stock. Mesh regulations may be an
effective means of increasing the average size of the stock. By increasing the size of the codend mesh of a trawl, the
fishing mortality exerted on small fish is reduced[14]. As the cod end mesh size of most of the trawls is very small,
studies by [15] insisted on a compulsory mesh regulation by legally imposing a minimum stretched mesh size of 35
mm as prevalent against 10-20mm, that could help protect significant number of juvenile fishes as well as shrimps.
Recent technological developments have encouraged the use of devices that allow turtles to escape from shrimp trawls
(Turtle Excluder Devices, TED), reduce entanglement of mammals in drift-nets and purse seines, and the use of semi-
pelagic trawls that could reduce the environmental impacts of the bottom gears ([16]; [17]) .

Creation of refuge areas

When the conventional management practices such as closed seasons, gear regulations etc. fail to create the desired
effect on the stocks, a new idea of imposinga total ban of fishing in certain areas emerged [6]. It was then that studies
[18] conducted proved that the creation of no-fishing areas or protected areas allows the rapid build-up of fish spawning
stock biomass. Closed areas are now becoming more important as far as fisheries management is considered [19]. The
idea behind reserves focuses on the fact that if the stock is unfished,there would be an increase in the mean size and age
of the resident population ([6]; [20]). The adult fishes tend to remain in the protected areas and there is a spill over to
the oceans which could increase the catch from the adjacent areas[21].

Incentive- disincentive plans

Incentive-disincentive plans may be considered as variations of taxationand subsidies depending upon how they are
implemented. To prohibit or promote the harvesting of a specific species, both strategies affect the ex-vessel price and
consequently income. Incentive-disincentive plans attempt to redirect vessels and harvesting from one species to
another, making the price of the first species less attractive than the price of the second[14].The incentive is financed by
a system ofsubsidies which would be extended for purchase of vessels or for modernization, fuel tax exemptions, or for
environmental protection programmes such as TED.
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IV. CONCLUSION

Sustainable fisheries, call for the day, demands responsible fishing practice which could protect and conserve the
environment. Several management measures are in record to achieve the sustainability of these fisheries resources.
These management measures are to be amalgamated in order to refrain the issues that could sweep in. These
management policies are known to involve high cost of implementation and requires effective monitoring for which
trained personnel are required. However, ultimate success could only be achieved through the combined effort of the
fishers, locals and Institutions in implementing these laws in order to achieve sustainable fisheries development.
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