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SUMMARY
The depletion of marine resources due to overfishing, destructive practices, and wasteful techniques

like Freezer Long-lining and Fish Aggregating Devices (FADs) has escalated concerns about the sustainability
of fisheries in regions like Papua New Guinea. Despite global efforts, including those led by the FAO, to
promote sustainable fisheries, challenges persist, particularly in tropical reservoirs where the balance between
human activities and ecological processes is delicate. To enhance fishery yields and improve food security
sustainably, alternative methods to intensive aquaculture are crucial, especially in tropical ecosystems. The
exploitation of small indigenous fish species (SIS) and small pelagics, which are underutilized yet nutrient-rich,
offers a viable solution. Sustainable management of these resources, coupled with market-based incentives like
eco-labelling, can drive positive outcomes for fisheries. The adoption of eco-labelling standards ensures
ecological integrity and consumer trust, promoting the sustainable use of aquatic resources. Future prospects for
sustainable fishing hinge on maintaining environmental capacities and utilizing water quality models for
informed management decisions. These strategies underscore the importance of sustainable fisheries in
providing economic and nutritional benefits while preserving aquatic ecosystems for future generations.

INTRODUCTION

Despite the awareness of the negative environmental effects of overfishing, destructive fishing
techniques, massive discards of unwanted fish, and wastage of marine resources, Papua New Guinea and many
other Pacific Island Countries are still pursuing the policy of Freezer Long-lining and purse seining involving the
use of Fish aggregating Devices (FADs). The launching and operation of this fishing venture ignored the poor
rural coastal and island people, the fact that a lot of waste of non-target species and small fish would be the results
of purse seining, and that there would be an escalation in the depletion of the already fast-depleting tuna stocks.
All over the world, fish has been an important source of both food and recreation. The global significance of fish
as food to man is overwhelming, such that according to the Food and Agriculture Organization of the United
Nations (FAQ) estimate, over one billion people in developing countries obtained up to one-third of their animal
protein intake from fish. Interestingly, the global fish and fishery products trade worldwide is worth an estimated
hundred billion US dollars, with consumers in developing countries accounting for nearly 40% of the market.
Nevertheless, the issue of sustainable fishing has been on the agenda of most international organizations on
fisheries. The United Nations, through the FAO, accords high priority to the urgent need for sustainable
development in fisheries with regard to their contribution to food security, employment, food safety, protection of
the vulnerable, development opportunities, and economic growth by means of sustainable management of aquatic
resources.

Understanding aquatic ecosystems as a prerequisite for a sustainable fisheries development:

Tropical reservoirs are highly vulnerable to human activities and external factors, with their health
influenced by both natural and human-induced processes. They serve as crucial resources for water and food, but
their sustainability is threatened by issues like eutrophication, exacerbated by climate change. To manage these
systems effectively, it's important to understand and integrate the complex interactions between the environment,
human activities, and the ecological processes within the water body. There are barriers in the interaction between
the different levels which present the main challenge for an integrated planning and decision-making process (see
Simon and Schiemer 2015). The landscape setting of a water body, including factors like geology, climate, and
hydrology, strongly influences its ecology. The hydrological regime, especially critical for reservoirs, significantly
impacts biological productivity and fish production (Schiemer 2008; Kolding and van Zwieten 2012; Gownaris et
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al. 2018). However, reservoirs are often prioritized for irrigation and hydropower, leading to conflicts with other
uses like fisheries.

A key management goal is to control water quality and the trophic state of the water body by
minimizing nutrient loads, organic pollutants, and toxic substances. This helps prevent issues such as algal blooms
and oxygen depletion, which can harm fish populations. Various measures exist for assessing the trophic state, but
many are based on data from temperate regions (OECD 1982) and may not fully apply to tropical ecosystems,
highlighting the need for further research. One commonly used measure for defining the trophic state is the
relationship between total phosphorus (TP) and chlorophyll-a (Chl-a) concentrations in the water column. Studies
in South and Southeast Asia have shown that Chl-a levels per unit TP in tropical reservoirs exceed those in
temperate zones, indicating higher phytoplankton productivity under tropical conditions. This underscores the
importance of developing tailored management strategies that consider the unique characteristics of tropical
ecosystems.

Howtoincrease fishery yields and improve food security while applying sustainable resource management:

To increase fishery yields and improve food security while applying sustainable resource management,
it is important to consider alternative approaches to aquaculture intensification, which can lead to environmental
damage if not carefully controlled. Cage culture, for example, has been associated with negative impacts such as
eutrophication(e.g. Abery et al. 2005; Aypa et al. 2008), escape of invasive species, and diseases, impacting both
wild and cage fish populations. Climate change is likely to exacerbate these issues (De Silva and Soto 2009).
Instead of aquaculture intensification, other methods should be considered. Asian lakes and reservoirs show
varying capture fisheries yields due to differences in their limnology, trophic state, size, and hydrology, as well as
the intensity of local fisheries. In countries like Indonesia, the Philippines, and Sri Lanka, high yields have been
achieved through the introduction of exotic cichlids and major carps (Amarasinghe and De Silva 2015). These
introduced species are able to thrive in eutrophic water bodies and occupy ecological niches that were previously
vacant. It is now known that tropical reservoirs also support significant populations of small indigenous fish
species (SIS), including small pelagic, which are often underexploited. This indicates a potential for increasing
fish production in reservoir ecosystems through the sustainable management of these indigenous species.

xploitation of small fish:

In Asian reservoirs, there is a significant but underexploited resource of small fish, which are fish
smaller than 25 cm in length (Bavink et al. 2023).. These small fish, including small indigenous fish species (SIS)
and small pelagics, occupy lower trophic levels and have a high production per unit biomass (P/B ratio), making
them an efficient use of available food production for optimizing fish yields(Kolding et al. 2023). Despite their
potential, the contribution of small fish to the total catch in Asia is currently small, largely due to
underreporting.Studies from Sri Lanka, Thailand, Laos, and Bangladesh have shown the potential for productive
subsidiary fisheries targeting small fish fish (Mattson et al. 2001; Athukorala and Amarasinghe 2020;
Amarasinghe and De Silva 2015). Techniques such as using gillnets with stretched mesh sizes of 15-38 mm have
been effective in selectively exploiting small fish without adversely affecting larger commercially important
species or stocked carp fingerlings. Regulatory constraints, such as gillnet mesh size limits and lower consumer
preferences for small fish compared to table-sized tilapias, contribute to their under exploitation (Sugunan 2010;
Amarasinghe and De Silva 2015). Small fish are rich in nutrition and can contribute significantly to reducing
malnutrition in developing countries. However, their exploitation is currently underutilized, and there is a need for
targeted approaches to realize their potential for nutritional security. Fisheries authorities are encouraged to
legalize and promote the sustainable exploitation of small fish in Asian tropical lakes and reservoirs to increase
fish production and improve food security.

Eco-labelling as a driver of fisheries sustainability:

Eco-labelling and certification are market-based incentives for sustainable fisheries, with eco-labelling
going beyond certification by considering ecological integrity. These approaches promote consumer choice,
economic efficiency, and market development. Eco-labelling tends to move one step further than certification
(Teisl et al., 2002). However, their success depends on consumer awareness and trust, as well as transparent
standards and assessment processes. The evidence for the impact of eco-labels on consumer behaviour and market
share is limited but growing. The FAO plays a role in facilitating dialogue and standardization of eco-labelling
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principles internationally, aiming to ensure voluntary, transparent, and non-discriminatory practices based on
scientific evidence.

Benefits of Sustainable Fisheries Practices:

Fishes are renewable natural resources which should be exploited rationally on sustainable basis. To
derive maximum benefits from them, it is necessary to evolve effective management strategies that will make
available the resources now and in the future, at the time we need them, in a very good condition at affordable
prices and should improve the economic well-being of fishers, and should also be environmentally friendly.
Sustainable fisheries and the ecosystems in which they function provide significant benefits which are discussed
below. A transition to any sustainable management of fish stocks should ensure that these benefits are available
today and to the future generations [ Food and Agriculture Organization (2010) & ISU (2012)]

Future prospective for Sustainable Fishing:

To ensure sustainable marine fish culture, stocking density and pollution loadings must remain within
the environmental capacity. Good water circulation and low stocking density can support benthos and corals under
cages (Hong Kong), demonstrating sustainability. The carrying capacity depends on tidal flushing, current, and
assimilative capacity. A water quality model can estimate the maximum permissible stock based on organic and
nutrient waste production, water quality parameters, and acceptable limits. This model helps in making
management decisions to meet water quality objectives for sustainable development (Wu et al., in prep.).

CONCLUSION

In conclusion, sustainable fisheries management is essential for balancing the needs of food security,
economic growth, and environmental preservation. The integration of sustainable practices, such as the careful
management of small indigenous fish species (SIS) and the adoption of eco-labelling, can significantly enhance
fishery yields while protecting aquatic ecosystems. These measures can ensure that fish resources are available to
future generations, while also improving the economic well-being of coastal communities. However, achieving
sustainability requires a nuanced understanding of the unique characteristics of tropical ecosystems, the
development of tailored management strategies, and active collaboration between governments, local
communities, and international organizations. By prioritizing sustainability, the fisheries sector can contribute to
global food security, support livelihoods, and protect biodiversity in a rapidly changing world.
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