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I. MSY… DO WE HAVE A 
PROBLEM?? 
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The reasons for MSY mistrust 30 years ago 
still apply 
 
1.  Mixed fisheries interactions make that not all stocks can reach 

MSY at the same pace 

2.  Multi-species interactions make that not all stocks can stay at 
MSY at the same time and for the same level of fishing effort 

Ø MSY is a positive concept which needs adaptation. It could be 
interpreted as a desirable area rather than a point. 

 
Ø  Defining this desirable area and the path to get there is all about 

trade-offs! 
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The example – North Sea cod advice 2014 
 
•  Single stock LTMP :  

–  Target F=0.4 
– +/- 20% interannual variability 
– Sliding rule reducing F when SSB<Bpa 

•  Advice 2014: 
– SSB2013=71000t 
– TAC = - 9% 
– SSB~ + 45% 

•  In comparison: TAC+20% gives 
 SSB~ + 34% 
 
Large differences for small effects? 
 
-> Poor governance at annual  
TAC decisions 
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What happened in this situation? 
 
•  ICES advice was criticised… 
•  The cod LTMP was considered a failure… 
•  EU-Norway negotiations were made difficult… 
•  ICES was asked for three requests with alternative short-term scenarios… 
•  Non-agreements between EU Member States on the way to go… 
•  Argument that low quotas would translate into more discards…. 

 predictable?? déjà-vu?? 

•  This means : the cod plan is meant to be good for cod. But it is not 
followed when it is not good for the fishery… 

•  CFP 2013 : Mixed-fisheries management plans. Could MSY ranges have 
helped in this case? 
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II. MSY RANGES IN 
SINGLE-STOCK CONTEXT 
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ICES 2015 – Pretty Good Yield ranges for 
North Sea stocks 
 

Stock Fmsy MSY 
Fupper 

MSY 
Flower 

F2014 

COD 0.33 0.49 0.22 0.39 
HADDOCK 0.37 0.51 0.25 0.24 
PLAICE 0.19 0.27 0.13 0.18 
SAITHE 0.32 0.39 0.20 0.30 
SOLE 0.2 0.37 0.11 0.25 
WHITING NA NA NA 0.23 

•  Many demersal stocks now fished within MSY range and with biomass 
increasing 

•  Until last year, cod was largely limiting the whole fishery. Now more 
spread across several stocks 
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III. MSY RANGES IN 
MIXED-FISHERIES 
CONTEXT 
- Robustness of MSY ranges to mixed-fisheries  
- Annual Decision-Making within the ranges? 
- Impact Assessment on the various North Sea fleets 
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The Fcube North Sea Mixed-Fisheries 
  
Ulrich et al., 2011 / ICES WGMIXFISH / STECF NS-MAP 

•  IDEA : WE CANNOT PREDICT FLEET BEHAVIOUR AND 
ADAPTATION SO  WE IDENTIFY MISMATCHES ACROSS STOCKS’ 
ADVICE AND AIM TO REDUCE SOURCES OF TENSIONS  

 
16 stocks, 39 fleets, 19 métiers 
 
Estimation of effort corresponding to single-species TAC advice for 
each fleet. Stop fishing when first (”min”) or last (”max”) quota 
exhausted.  
 
•  Short-term deterministic or medium-term MSE stochastic projections 
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ICES MIXED 
FISHERIES 
ADVICE 

COD 

Differences in scenarios imply: 
-  A mismatch between fishing opportunities 
-  A situation forcing changes in fishing patterns to 

occur 
 
But these changes cannot be predicted 

”Potential 
Catches” 

2016 

55% 
reduction 
in 
revenue 
between 
Sq_E and 
min 
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1. Robustness of MSY ranges to mixed-fisheries 
implementation error 
 MSY Fupper for all stocks – value-driven effort level 
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1. Robustness of MSY ranges to mixed-fisheries 
implementation error 
 MSY F lower for all stocks – ”max” effort level 
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2. Annual decision making within the range? 
 
 

Fupper 
Flower 

The ”Potato of Opportunity” advice 
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Options 
•  No advice frame, pure negotiations 
•  Defining an objective within the range (e.g. maximising profit next year, 

minimising the risk of discards, maximising stability…) 
•  Take an average 
• … 

•  The Fcube mixed fisheries indicators 
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FCUBE MIXED FISHERIES INDICATORS 
Using single-stock MSY F ranges 
to identify target F that reduce 
tensions and mismatches in the 
system.   
 
For example,  minimise   
 
Δm = (∑max-∑min) [overall 
unbalance] 
Or  
Δsq = (∑sq-∑min)  [choke 
species unbalance compared to 
current situation] 
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Figure 6.3.2.1 North Sea mixed-fisheries projections. Estimates of potential landings (in tonnes) by stock and by scenario. 

Horizontal lines correspond to the single-stock landings advice for 2014. Bars below the value of zero show 
undershoot (compared to single-stock advice) where landings are predicted to be lower when applying the 
scenario. Hatched columns represent landings in overshoot of the single-stock advice. Details for Division 
VIId stocks are shown in Figure 6.3.2.2. 

 
 Scenarios 
Max “Maximum”: Fishing stops when all stocks considered have been caught up to the ICES single-stock advice. 

This option causes overfishing of the single-stock advice possibilities of most stocks.  
Min “Minimum”: Fishing stops when the catch for any one of the stocks considered meets the single-stock 

advice. This option is the most precautionary option, causing underutilization of the single-stock advice 
possibilities of other stocks.  

Cod “Cod management plan”: All fleets set their effort corresponding to their cod quota share, regardless of 
other catches.  

Sq_E ‘Status quo effort’: The effort is set equal to the effort in the most recently recorded year for which landings 
and discard data are available. 

Ef_Mgt “Effort management”: The effort in métiers using gear controlled by the EU effort management regime (EC 
1342/2008) have their effort adjusted assuming a 46% reduction for TR1 and TR2 between 2013 and 2014 
(see Table 6.3.2.3).  
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Horizontal lines correspond to the single-stock landings advice for 2014. Bars below the value of zero show 
undershoot (compared to single-stock advice) where landings are predicted to be lower when applying the 
scenario. Hatched columns represent landings in overshoot of the single-stock advice. Details for Division 
VIId stocks are shown in Figure 6.3.2.2. 
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3. Impact assessment on the fleets… 
 
total landings 2016 relative to management at Fmsy 
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IV. ONE STEP FURTHER:  
 
INTEGRATING BYCATCH AND 
ECOSYSTEM CONSIDERATIONS 
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CONSISTENCY WITH MULTI-SPECIES  
CONSIDERATIONS 
• Vinther et al.: What are the effects of predator stock rebuilding 

on MSY? 

E.g. Whiting is at present a limiting stock for both mixed-fisheries  
and multi-species considerations, and could affect how MSY range 
is used for cod 

Cod 

 

Whiting 
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ByCatch and PET species 
 
 

•  Identify potential correlations of bycatch with target species at fleet/metier level 

•  Relate mixed-fisheries scenarios on commercial stocks with acceptable risk on 
bycatch, and eventually reduce the ”potato” 

 
•  Focus on the most sensitive species from life-traits history and ICES advice 
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DK Gillnet 
effort 
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V. SUMMARY :  
 
INTEGRATED MSY-BASED 
MANAGEMENT OF NORTH SEA 
DEMERSAL FISHERIES USING 
RANGES 
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• MSY point estimate create issues in mixed-fisheries 

• MSY ranges can provide a formal frame (”the potato”) to integrate the 
annual fluctuations of all stocks and fleets within the global MSY objective 

 
•  Picking up a single value within ”the potato” is a political decision, but 

some objective options can be presented   (”Reducing the tensions”) 

• MSY Fupper is precautionary in a single-stock concept but its impact is 
more uncertain in mixed-fisheries if blindly applied every year for all 
stocks 

 
•  Ecosystem considerations (e.g. GES, forage fish, by-catch, PET species) 

can be included as constraints reducing the bounds of ”the potato” 

•  Economic considerations (e.g.choke species effects) can be included as 
constraints increasing the lower bound of ” potato” 

• We’ve come a long way in the North Sea, both in terms of science and in 
terms of management… 


