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Biology

Management objectives
Social (e.g. jobs, food)

Economics (e.g. high CPUE)

Biological (e.g. low risk of collapse)

Ecosystem (e.g. bycatch, diversity)

Political (e.g. allocations)

Performance metrics
Managers specify

e.g. Total catch, CV of catches, CPUE

Limit Reference Points
Science specify

e.g. x%Bo

Target Reference Points
Managers specify

e.g. x%BMSY

x%FMSY

MEY, CPUE, etc

Harvest Control Rules

Management strategies

Modified from Berger et al. 2012
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“I want it all, and I want it now…”

Freddie Mercury

• Long-term total catch
• Long-term average catch
• Long-term variability in catch
• Short-term variability in catch

• Long-term average CPUE
• Long-term average effort (fishing days)

• Probability of falling below reference points
• Probability of stock recovery

• Many more!

Performance metrics



“You can’t always get what you want…”

Mick Jagger

• Long-term catch & Long-term CPUE

• Long-term catch & Probability below reference points

• Long-term catch & Short-term catch

• Long-term CPUE & Annual catch variability

• Long-term effort & Probability of stock recovery

?

Tradeoffs



• Risk metrics

– Probability of overfishing/overfished

– Probability of collapse (economical or biological)

– Probability of closures (e.g. days of closure)

• Behavior towards risk

– Risk Averse (avoidance)

– Risk Prone (seeking)

– Risk Neutral (indifferent)

?

Tradeoffs



Performance indicators and associated statistics 
North Atlantic albacore (ICCAT, 2016) 
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Candidate performance statistics Performance measure Summary statistic
STATUS: maximize probability of stock in the Kobe green zone

Mean spawner biomass relative to unfished SB/SB0 Geometric mean over years

Minimum spawner biomass relative to unfished SB/SB0 Minimum over years
Mean spawner biomass relative to BMSY SB/SBMSY Geometric mean over years

Mean fishing mortality relative to target F/Ftarg Geometric mean over years
Mean fishing mortality relative to FMSY F/FMSY Geometric mean over years
Probability of being in Kobe green quadrant SB, F Proportion of years that SB ≥ SBtarg & F ≤ Ftarg

Probability of being in Kobe red quadrant SB, F Proportion of years that SB < SBtarg & F > Ftarg

SAFETY: maximize probability of stock above the biomass limit

Probability that spawner biomass is above 20% of SB0 SB Proportion of years that SB > 0.2SB0
YIELD: maximize catches across regions and gears

Mean catch C Mean over years
Mean catch by region and/or gear C Mean over years
Mean proportion of MSY C/MSY Mean over years 

ABUNDANCE: maximize catch rates to enhance fishery profitability
Mean catch rates by region and gear A Geometric mean over years 

STABILITY: maximize stability in catches, reduce commercial uncertainty
Mean absolute proportional change in catch C Mean over years of absolute (Ct / Ct−1)

Variance in catch C Variance over years
Variance in fishing mortality F Variance over years
Probability of fishery shutdown C Proportion of years that C = 0 

Performance statistics by type of objectives (IOTC, 2016)



Catch performance measures:

Average short term (10 year) and long-term catch

Measure of TAC smoothness: average annual catch variability over 25 years

Maximum TAC decrease

Proportion of occurrence where initial 2 TAC changes are up and then down

Proportion of occurrence where initial 4 TAC changes are set up then down

Proportion of runs with TAC above the current catch at the tuning year.

Lower 10th percentile in year t, e.g. in 10 years

SSB performance:

SSB in medium term relative to SSB0

Spawning biomass in short term relative to current

Spawning biomass in medium term relative to current

Minimum spawning biomass relative to current

Proportion of runs above the current biomass at the tuning year

Catch increases while SSB stays low: ratio of catch/SSB in 2030 for a) lower 10th, b) median, c) upper 90th percentile

SSB lower (10th) percentile continuing to increase (no decline in period 2013-2035)

Lower 10th SSB percentile in year t, e.g. in 10 years

CPUE performance:

CPUE relative to CPUE in the short term.

Southern Bluefin Tuna performance statistics (CCSBT, 2018)



Discussion on Performance Metrics 

We will discuss alternative performance metrics as part of the 

discussion on Objectives 


