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Overview

• PA and its use
• Why is PA important in Fisheries management and some history of 

its application
• Challenges in Fisheries management and dealing with Uncertainty
• Reference points and the interplay with PA
• Decision to take with underlying uncertainty
• PA and MSE’s



Fisheries Management - Goals
Goals
• Sustainable economic and social benefits from harvesting
• Conserving productivity of the fish stock
• Minimising direct and indirect impacts on wider ecosystem 

Requires
• Clear set of objectives for the fishery
• Assessment of sustainable level of harvest
• A means to monitor stock status and the level of fishing
• Allocation of sustainable harvest among participants
• Measures to control fishing in response to change
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Fisheries Management - Challenges
• Articulating management objectives at a level that 

they are operationally informative
• Making trade-offs between short and long-term 

objectives and social and economic  imperatives
• Incorporating uncertainty the stock assessments
• Monitoring impacts on the wider ecosystem
• Making decisions under large uncertainty



Reference points and harvest control rule
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Central to this 





FMSY

BMSY

F

B

P(F<FMSY)=«high»
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P(F<FMSY)=«high» in a «short» period

Rebuild the stock in a «short» period

Objectives of management measures under 
each Kobe quadrant according to [Rec 13-10]

Harvest Control Rules (HCR) -
Objectives

Courtesy: ICCAT



Harvest Control Rules (HCR) 

• Ref Points are only relevant if placed as 
part of harvest strategies or decision 
rules pre-agreed (HCR).

• Harvest Control Rules (HCR): Set of pre-
agreed rules that will be applied in order 
to ensure that a given fishery continually 
seeks to achieve TRPs and avoid LRPs

Generic form of the HCR recommended 
by SCRS in 2010 that would be consistent 
with UNFSA (Report of the 2010 WGSAM)

IOTC

• [Rec 13-10/ Res 15-10 superseeded] Point 4: provides HCR framework but 
parameters not defined ("high" or "low" probability, timeframes)

Courtesy: ICCAT



F target

B threshold

B lim

HIGH probability

SHORT period

[0.7, 0.75, 0.8, 0.85, 0.9 and 1] x 
FMSY

[0.6, 0.8 and 1] x BMSY

0.4BMSY

IPCC: 80%
Canada: 75%
MSC: 70%-80%

USA: 10 years or 1.5 generations
Australia: 10 years + 1 
generation
MSC: 2 generations

Possible different reference targets and recovery time based 
on other forums

Courtesy: ICCAT



The Kobe Process Introduces 
Phase Plots and Decision Matrices
to Tuna RFMOs



The Kobe Plot
(a fishery summary)
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The Kobe Plot
(a fishery summary)
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The Kobe Plot
Where is your fishery now?
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The Kobe Plot
A common fishery story
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Source of uncertainty

• How well we observe/measure/estimate
• Natural variability in processes
• Response of the fishery to change
• Effectiveness of management measures
• Definition of objectives
• Decisions by management



Uncertainty in the status of the stock

"Counting fish is just like counting 
trees, except they're invisible and they 
move”
       
    (John Shepherd)



Uncertainty in the status of the stock

 
Figure 4. Median recruitment and spawning stock biomass for the 6 plausible scenarios for projections 

assuming future catches equal to the current TAC (11,810t). Note that median recruitments from 2000-2008 

are based on estimates of the abundance of year classes that have already entered the stock. Estimates of 

median recruitment beyond 2008 are estimated using the model stock -recruitment relationship and assume 

that this relationship between holds for future levels of spawning stock biomass. Consequently, estimates of 

future recruitment are more uncertain. 
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Uncertainty in future levels of  recruitment

 
Figure 4. Median recruitment and spawning stock biomass for the 6 plausible scenarios for projections 

assuming future catches equal to the current TAC (11,810t). Note that median recruitments from 2000-2008 

are based on estimates of the abundance of year classes that have already entered the stock. Estimates of 

median recruitment beyond 2008 are estimated using the model stock -recruitment relationship and assume 

that this relationship between holds for future levels of spawning stock biomass. Consequently, estimates of 

future recruitment are more uncertain. 
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Uncertainty in impacts of future 
catches

 
 
Figure 3. Median recruitment and spawning stock biomass for the base case projected for a variety of 

levels of constant catches. The 11,810t projection corresponds to the current TAC. Note that median 

recruitment from 2000-2008 is based on estimates of the abundance of year classes that have already 

entered the stock. Estimates of median recruitment beyond 2008 are estimated using the model stock -

recruitment relationship and assume that this relationship holds for future levels of spawning stock biomass. 

Consequently, estimates of future recruitment are more uncertain. 

27 



Maximum Sustainable Yield

Larkin, 1977



The Kobe Plot
Assessment uncertainty!

What is the appropriate management action?
Do we reduce fishing effort or not?
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Uncertainty Impacts on decision-making 

• Conflicting objectives in the short-term
• Misguided quest for “the correct model”
• Under-estimates uncertainty and risks
• Inertia in decision making
• Generally leads to poor outcomes…



If you act as though 
optimistic model is correct

• If you are right, okay
• If you are wrong, fishery 

gets worse



Conversely, if you act as though 
pessimistic model is correct

• If you are right, okay
• If you are wrong, lost 

opportunity



Kobe 2 Strategy Matrix

• IOTC Yellowfin Tuna Example

Probabilities 
reflect uncertainty



Harvest Control Rules can be designed to provide 
robust advice whichever model is correct

A good Harvest Control Rule:
• Is simulation tested
• Has an acceptable 

likelihood of meeting social 
and economic objectives

• Learns from data to 
improve performance over 
time

• Is precautionary; has a high 
probability of avoiding 
worst outcomes



Precautionary Approach and MSE
• Incorporate uncertainty

• “Known” uncertainties 
• “Unkown” uncertainties, e.g. plausible surprises
• Risk-weighted management options

• Limit and Target Reference Points
• Target is where you want to aim for 
• Limit is what you want to avoid

• Management Strategy Evaluation
• Should integrate all of the uncertainties, 
• Extract useful information from data in feedback-based 

Harvest Control Rules
• Evaluated with respect to relevant performance measures on 

the right time-scale 
• Best tool we have for Precautionary Approach



Acknowledgements

• Campbell Davies, Dale Kolody. Shijie Zhou CSIRO
• Common Oceans


	Slide 1: PA and Management
	Slide 2: Overview
	Slide 3: Fisheries Management - Goals
	Slide 4
	Slide 5: Fisheries Management - Challenges
	Slide 6: Reference points and harvest control rule
	Slide 7: Central to this 
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: The Kobe Process Introduces  Phase Plots and Decision Matrices to Tuna RFMOs 
	Slide 13: The Kobe Plot (a fishery summary)
	Slide 14: The Kobe Plot (a fishery summary)
	Slide 15: The Kobe Plot Where is your fishery now?
	Slide 16: The Kobe Plot A common fishery story
	Slide 17: Source of uncertainty
	Slide 18: Uncertainty in the status of the stock
	Slide 19: Uncertainty in the status of the stock
	Slide 20: Uncertainty in future levels of  recruitment
	Slide 21: Uncertainty in impacts of future catches
	Slide 22: Maximum Sustainable Yield
	Slide 23: The Kobe Plot Assessment uncertainty!
	Slide 24: Uncertainty Impacts on decision-making 
	Slide 25: If you act as though  optimistic model is correct 
	Slide 26: Conversely, if you act as though  pessimistic model is correct 
	Slide 27: Kobe 2 Strategy Matrix 
	Slide 28: Harvest Control Rules can be designed to provide robust advice whichever model is correct
	Slide 29: Precautionary Approach and MSE
	Slide 30: Acknowledgements

