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Overview of Fisheries Science

Key concepts, sub?disciplines, and practical applications

1. Definition & Scope

e Fisheries Science — the interdisciplinary study of fish populations, their habitats, and the

ecosystems that support them, with the goal of sustainable management and utilization.

e Core objectives
o Assess fish stock status and dynamics.

o Understand biological and environmental drivers of fish abundance.

o Develop and evaluate management tools (quotas, gear restrictions, protected areas).

o Balance ecological health with economic, social, and cultural needs.

2. Major Sub?Disciplines

Sub?discipline Focus

. . Life?history traits, growth,
Population Biology _ .
reproduction, mortality

, Species interactions, food
Ecology & Habitat _
webs, habitat use

) . Policy, regulation,
Fisheries Management ) )
socioeconomic aspects

] , , ) Gear design, fishing effort, by
Fisheries Engineering _
?catch reduction

Aquaculture & Stock  Cultured production,

Enhancement restocking, genetics
Conservation & Endangered species,
Restoration ecosystem resilience

Typical Methods
Age?structured models, length?
frequency analysis, tagging studies
GIS mapping, habitat suitability
modeling, stable?isotope analysis

Stock assessment models,
bioeconomic analysis, stakeholder
surveys

Laboratory trials, field experiments,
acoustic monitoring

Hatchery techniques, selective
breeding, genetic markers

Marine protected area design,
restoration ecology, risk assessment

3. Fundamental Concepts
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3.1 Fish Population Dynamics

Recruitment — addition of new individuals (usually juveniles) to the fishable stock.
Growth — often described by the von?Bertalanffy growth function.

Mortality — natural (M) vs. fishing (F); total mortality Z = M + F.

Spawning Stock Biomass (SSB) — biomass of mature individuals; primary indicator of
stock health.

3.2 Stock Assessment

e Data sources
o Catch statistics (landings, effort).
o Biological sampling (age, length, maturity).
o Survey indices (trawl, acoustic, remote sensing).
e Assessment models
o Surplus Production (e.g., Schaefer, Fox).
o Statistical Catch?Age (e.g., Stock Synthesis, ASAP).
o Integrated Assessment — combines multiple data streams in a Bayesian framework.

3.3 Management Reference Points

Reference point Meaning Typical use

Largest average catch that can be Benchmark for long?

Maximum Sustainable Yield (MSY) ) o
taken indefinitely term harvest

Biological Reference Points (BRPs) Target fishing mortality and o
_ Set annual catch limits
—e.g., Fysy: Bysy biomass levels

Incorporate uncertainty, avoid Buffer zones, reduced

Precautionary Approach o
overexploitation quotas

3.4 Ecosystem?Based Fisheries Management (EBFM)

e Considers species interactions, habitat, and environmental variability.
e Tools: Ecopath?Ecosim models, trophic level indicators, climate impact assessments.

4. Methodological Toolbox
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Technique Application Strengths / Limitations

Mark?Recapture / Estimate mortality, movement, Provides direct movement data; requires

Tagging stock mixing extensive effort
) Estimate abundance of pelagic _ )
Acoustic Surveys ) High spatial coverage;
species
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