
Introduction to Fisheries Research Methods

Key concepts, typical approaches, and practical considerations for studying fish populations and

aquatic ecosystems.

1. Why Study Fisheries?

Goal Typical Questions

Stock assessment How many fish are there? What is the biomass?

Population dynamics What are growth rates, mortality, and recruitment patterns?

Habitat use Where do different life?stages reside?

Fishery impact How does harvesting affect the stock and ecosystem?

Conservation & management Which measures will sustain the resource?

2. Core Research Phases

1. Problem Definition – Clarify objectives, spatial/temporal scale, and management

relevance.

2. Study Design – Choose sampling strategy, replication, and control sites.

3. Field Data Collection – Apply appropriate gear and protocols.

4. Laboratory Analysis – Process biological samples, genetics, diet, etc.

5. Data Management – Store, clean, and document data (metadata standards).

6. Statistical & Modelling Work – Estimate parameters, test hypotheses, forecast.

7. Interpretation & Reporting – Translate results into actionable advice.

3. Sampling Designs

Design When to Use Strengths Limitations

Simple Random

Sampling

Homogeneous habitats,

limited prior info
Unbiased estimates

May miss rare

habitats

Stratified Random

Sampling

Heterogeneous

environments (e.g.,

depth zones)

Improves precision,

captures variability

Requires correct

stratification
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Design When to Use Strengths Limitations

Systematic (Transect)

Sampling

Linear habitats (rivers,

coastlines)

Easy to implement,

good spatial

coverage

May align with

periodic patterns ?

bias

Adaptive/Responsive

Sampling

Species aggregations,

fish schools

Efficient for patchy

distributions

Complex analysis,

requires real?time

decisions

Before?After?Control?

Impact (BACI)

Impact assessment

(e.g., new gear, closure)

Controls for

temporal variability

Needs adequate

replication

4. Common Field Gear & Techniques

Gear
Target Species / Life

Stage
Typical Use

Gill Nets
Mid?size demersal &

pelagic fish

Catch?per?unit?effort (CPUE)

studies

Trawls (bottom & mid?water)
Bottom?dwelling &

schooling species

Biomass estimates, length?

frequency

Seine Nets
Juveniles, near?shore

communities
Habitat surveys, recruitment

Longlines Large predatory fish Catch composition, growth

Electrofishing
Freshwater species,

juveniles
Presence/absence, density

Acoustic Surveys (e.g.,

echosounders)
Pelagic schools, biomass

Non?invasive, large?scale

mapping

Underwater Video/BRUVs Elusive or protected species
Behavioral observations, relative

abundance

Environmental DNA (eDNA)
Species detection (including

rare)

Presence/absence, biodiversity

monitoring

Tip: Combine gear types to reduce selectivity bias (e.g., nets + acoustics).
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5. Biological Data Collected

Data Type Measurement Typical Analyses

Length?Frequency Fork/total length (mm) Growth curves (von?Bertalanffy), size?structure

Weight Wet/dry weight (g) Condition factor, biomass conversion
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