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From measurement to management

“We can manage only what we can measure.”

Why it matters in fisheries
• Clear objectives need measurable indicators (biological, economic, social, ecosystem).
• Data collection turns “concerns” into evidence: trends, status, and uncertainty.
• Harvest strategies link indicators to pre-agreed actions via Harvest Control Rules (HCRs).
• Monitoring closes the loop: evaluate outcomes and adjust when performance is off-track.
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Key takeaway: invest in measurement (surveys, logbooks, observers, VMS/ERS, biological sampling) to enable robust, transparent 
decisions.



Roadmap
From observations → indicators → advice → harvest strategy → management plan

1) Data collection

• Fishery-dependent data (landings, effort, logbooks)
• Fishery-independent surveys (MEDITS / MEDIAS)
• Quality control, standardisation, uncertainty

2) Science-to-policy chain

• Indicators & stock assessment outputs (F, SSB, reference points)
• Management toolbox (input / output / spatial)
• Fleet balance & overcapacity diagnostics

3) Harvest strategies & HCRs

• Objectives, monitoring, reference points
• Harvest Control Rules (HCRs) as decision rules
• Management Strategy Evaluation (MSE)

4) Adriatic case study

• GFCM demersal management plan (GSAs 17–18)
• Effort-based HCRs & biomass safeguards
• Implementation, monitoring, lessons learned
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Data collection: what feeds management advice
Fishery-dependent + fishery-independent + compliance & context

Fishery-dependent

• Landings & value (by species, size, port)
• Fishing effort (days at sea, kW·days, gear, area)
• Logbooks, sales notes, VMS/AIS, onboard sampling
• Socio-economic data (costs, profitability)

Strengths: high frequency, broad coverage · Risks: misreporting, changes in 
behaviour/selectivity

Fishery-independent

• Standardised scientific surveys (e.g., MEDITS, MEDIAS)
• Abundance/biomass indices, spatial distributions
• Biological sampling (length, age, maturity)
• Environmental covariates (temperature, depth, etc.)

Strengths: controlled design · Limits: cost, timing, gear catchability
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Population processes used in fisheries biology

Age
Lifespan, longevity and age determination methods

Growth
Length-weight relationships, growth parameters, interrelationships and 
methods

Reproduction
Size at maturity, onset and duration of spawning, fecundity

Mortality
Natural, fishing, total and methods of estimation

1. For studying the biology of marine organisms even of non-commercial ones

2. Assessing the stock status using single-species approach and methods

Usually stock are assessed using age-based methods that require the 

estimation of all biological parameters (length-weight relationships, growth 

parameters, length at maturity, natural mortality) by age or by length, which 

is then converted to age using an inverse von Bertalanffy equation



Often not available

Age
Lifespan, longevity and age determination methods

Growth
Length-weight relationships, growth parameters, interrelationships and 
methods

Reproduction
Size at maturity, onset and duration of spawning, fecundity

Mortality
Natural, fishing, total and methods of estimation

1. For studying the biology of marine organisms even of non-commercial ones

2. Assessing the stock status using single-species approach and methods

Usually stock are assessed using age-based methods that require the 

estimation of all biological parameters (length-weight relationships, growth 

parameters, length at maturity, natural mortality) by age or by length, which 

is then converted to age using an inverse von Bertalanffy equation



Available data used in fisheries biology

Catches
Landings by species, by year, statistics, discards

Effort
Number of vessels, number of days at sea

CPUE
Abundance data from survey or from commercial data

Expert knowledge
Changes in fishery regualtion, resiliance of a species

1. To understand the status of a stock in term of Fishing mortality and Biomass

2. To allow management procedures.

Usually stock can be assess with production models that does not require the 

estimation of all biological parameters by age or by length, but only fishery 

statistics



MSY and reference points in fisheries

Maximum sustainable yield (MSY) is one of the fundamental concepts in 

fisheries science

It refers to the removal of the largest possible biomass without risking the 

collapse of a stock

«Live on the interest and not the capital»
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The classic curve in fisheries science



MSY is achieved at intermediate fishing pressure

MSY



Profit for fishers is also maximized near MSY
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Questions & Answers

Q & A
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Overcapacity
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Questions & Answers

Q & A



What is a harvest strategy?
A pre-agreed framework linking monitoring → decision rules → management actions

Working definition
A harvest strategy is a pre-agreed approach for making management decisions (e.g., setting effort or catch limits) based on indicators of stock/fishery 
status, designed to achieve explicit objectives under uncertainty.

Objectives
(ecological + social + economic)

Monitoring
(data collection)

Assessment /
Indicators

Reference points
& triggers

Harvest Control Rule
(HCR)

Management measure
(effort, catch, space)

Implementation
& compliance

Evaluation
(MSE, review)

Key idea: reduce ad-hoc decisions by agreeing *in advance* how management responds when indicators change.
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Harvest Control Rules (HCRs)
Pre-defined “if-then” rules that adjust fishing pressure based on indicators

Why HCRs?

• Make management predictable & transparent
• Link decisions to objectives and reference points
• Handle uncertainty with safeguards (e.g., biomass triggers)
• Reduce negotiation each year (focus on data + compliance)

Common structure

• Indicator: SSB, F, CPUE, survey index…
• Triggers: Blim, Bpa, target reference point…
• Control action: effort days / TAC / closures / gear rules
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Note: this is a generic example; real HCRs can use effort, catch, or mixed controls, and may 
include stability constraints.
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Management Strategy Evaluation (MSE)
Testing harvest strategies in simulation before (and during) implementation

MSE asks: “Will this harvest strategy meet our objectives across plausible futures?”

• Compare candidate HCRs/management measures under uncertainty (recruitment, catchability, compliance, climate)
• Evaluate trade-offs: rebuilding speed vs stability; yield vs risk; ecosystem vs economics
• Select a robust strategy, then monitor & revise as evidence accumulates

Performance metrics: probability(SSB < Blim), long-term yield, interannual variability, bycatch, profits, distributional impacts

Operating model
("true" system)

Observation
(data + error)

Assessment
(method)

HCR & decision
(rule)
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Key takeaways
From data collection to implementable, adaptive management plans

Takeaways

• Data collection is the foundation: consistent surveys + reliable effort/catch 
reporting.
• Indicators and reference points translate observations into decision-relevant 
signals.
• Harvest strategies reduce uncertainty via pre-agreed decision rules (HCRs) 
and safeguards.
• The Adriatic demersal plan operationalises this via annual effort quotas and 
biomass triggers.
• Monitoring & compliance are as important as the rule itself.

Discussion prompts

• Which indicators are most robust for mixed demersal fisheries in 
the Adriatic?
• How to detect and correct “effort creep” in an effort-based HCR?
• When should spatial measures complement effort controls?
• How can MSE refine the HCR basket and safeguards?
• What changes as climate shifts productivity and distributions?
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