Ananya, J Mar Biol Oceanogr 2026, 15:1

Editorial

Journal of Marine
Biology & Oceanography

A SCITECHNOL JOURNAL

Fisheries Management &
Ecology: Sustainable use of
Aquatic Resources

Ananya R Das*

Department of Marine Biology and Fisheries, University of Calcutta, Kolkata,
India

*Corresponding author: Ananya R Das, Department of Marine Biology and
Fisheries, University of Calcutta, Kolkata, India, Email ananya.das@caluniv.
ac.in

Citation: Ananya RD (2026) Fisheries Management & Ecology: Sustainable
use of Aquatic Resources. J Mar Biol Oceanogr 15: 334

Received: 1-Jan-2026, Manuscript No. JMBO-26-187348; Editor assigned:
4-Jan-2026, Pre-QC No. JMBO-26-187348 (PQ); Reviewed: 22-Jan-2026,
QC No JMBO-26-187348; Revised: 25-Jan-2026, Manuscript No. JMBO-26-
187348 (R); Published: 31-Jan-2026, DOI: 10.4172/jmbo.1000334

Abstract

Fisheries management and ecology is an interdisciplinary field that
integrates principles of population dynamics, ecosystem structure,
and human use patterns to ensure the sustainable exploitation
and conservation of fishery resources. Contemporary approaches,
particularly ecosystem based fisheries management (EAFM),
emphasize holistic understanding of ecological interactions, species
diversity, and environmental influences on fish stocks. Effective
fisheries management balances ecological integrity with social and
economic objectives, requiring adaptive strategies, stakeholder
engagement, and scientifically informed policy frameworks.
This article reviews key concepts, challenges, and management
solutions for sustaining productive and healthy aquatic ecosystems
under increasing anthropogenic pressures.
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Introduction

Fisheries are vital for global food security, livelihoods, cultural
practices, and economic development. However, overfishing,
habitat degradation, and climate change have driven declines in fish
populations and disrupted aquatic ecosystems worldwide. Fisheries
management is the discipline concerned with regulating fishing
activities and conserving fish stocks while considering ecological,
social, and economic dimensions. Traditional fisheries management
focused primarily on single-species stock assessments and setting catch
limits. However, mounting evidence shows that fishery exploitation
cannot be effectively addressed without understanding ecological
interactions food webs, habitat dependencies, and environmental
variability that underpin sustainable fisheries [1].

Ecology the study of interactions among organisms and
their environment provides the scientific foundation for fisheries
management. Both disciplines converge in Ecosystem-Based Fisheries

Management (EAFM), an approach that recognizes fish stocks
as components of broader ecosystems and integrates ecological
dynamics with harvest strategies, conservation objectives, and human
socioeconomic needs.

Fisheries Management and Ecology: Concepts and Practice

Fisheries ecology examines how fish populations change over time
due to reproduction, natural mortality, and fishing pressure. Stock
assessment models estimate population size and structure and provide
critical datafor setting sustainable harvestlevels. These models integrate
fishery catch data, age structures, and growth rates to predict stock
trajectories under different fishing scenarios. Sustainable management
requires balancing harvest rates with recruitment the addition of
young fish to the population to prevent depletion. This balance is
central to ecological approaches that consider density-dependence,
recruitment variability, and inter-species interactions [2].

EAFM represents a shift from traditional single-species
management to holistic strategies that account for multiple species,
trophic interactions, habitat health, and environmental variability.
Such approaches aim to maintain ecosystem function, biodiversity,
and resilience while achieving sustainable harvest. EAFM considers
non-target species, bycatch, habitat impacts, and broader ecological
processes. As noted in ecosystem management literature, fishing has
unintended ecological consequences like habitat destruction, shifts
in age structure, and changes in trophic dynamics, necessitating
integrated ecological management [3].

Ecological understanding extends to critical habitats such
as spawning grounds, nursery areas, coral reefs, and estuaries.
Protecting these areas enhances recruitment and supports healthy
fish populations. Environmental variables including temperature,
salinity, and primary productivity influence fish distribution and
productivity, requiring managers to incorporate environmental
monitoring into decision-making processes. Fisheries managers use a
suite of regulatory tools including catch limits (quotas), effort controls
(licenses, fishing seasons), size and gear restrictions, and marine
protected areas (MPAs) to regulate fishing pressure. Such measures
help prevent overexploitation and allow fish populations to maintain
viable reproductive capacities. Scientific assessments guide these
regulations to align harvest with ecological sustainability [4].

Management is most effective when fishers, scientists, and
policymakers collaborate. Local ecological knowledge — the
observational insights of fishers — can complement scientific data
and improve management acceptance and compliance. Studies
emphasize the importance of integrating diverse knowledge systems
into adaptive management frameworks, especially in small-scale
and community fisheries where formal monitoring may be limited.
Given uncertainties in ecological data and environmental change,
adaptive management policies that evolve with new information is
critical. The precautionary approach advises conservative harvest
limits when uncertainty about stock status exists, thereby reducing
the risk of overfishing and stock collapse. Ecological management
also adapts to changes in fish behavior, recruitment patterns, and
ecosystem responses to harvest and climate trends [5].
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Conclusion

Fisheries management and ecology represent intertwined
disciplines essential for sustaining aquatic resources and ecosystems.
Ecology provides the scientific understanding of fish populations,
habitats, and food webs, while management translates that knowledge
into regulatory frameworks and practices that balance harvest with
conservation. Contemporary fisheries governance increasingly adopts
ecosystem-based approaches that consider species interactions,
habitat conditions, stakeholder participation, and environmental
variability. Such strategies are necessary to address overexploitation,
biodiversity loss, and climate-driven changes in aquatic systems. As
global demand for fish continues to rise, integrating ecological insights
with management tools will be central to achieving sustainable,

resilient fisheries that support ecological integrity, human well-being,
and long-term productivity.
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