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Coordinator’s Welcome
The first phase of Myfish, the definition of Maximum Sustainable 
Yield (MSY) and the models needed to evaluate it, is now 
completed. The project is now in the second phase, evaluation 
of the likely ecosystem and economic consequences of aiming 
for a specific version of MSY, with evaluation of the likely social 
impact of this decision following in the third phase. 

We take this opportunity to report the most significant advances 
made in relation to evaluating the trade-offs required and the 
preferences for different implementations of MSY management. 
This newsletter describes examples of work conducted in each 
of our five regional studies: the Baltic Sea, the Mediterranean 
Sea, the North Sea, Western Waters and Widely Ranging Fish. 
We hope you will enjoy the newsletter and feel that it adds to 

your knowledge of the trade-offs encountered in managing 
ecosystems to obtain MSY. Should you wish to actively 
participate in the next phase of the project, you can sign up at our 
website: 

http://www.myfishproject.eu/influence-myfish/sign-up-form

Anna Rindorf 

Project Scientific Coordinator

DTU Aqua, National Institute 
of Aquatic Resources, 
Denmark
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Welcome to the second newsletter of the Myfish project.  In this issue:

The Myfish project aims to develop new Maximum 
Sustainable Yield (MSY) indicators that can 
ensure high levels of fishery yield while respecting 
ecological, economic and social sustainability in 
European waters. This is a collaborative project 
with 31 partners from 12 EU countries. The project 
will run for a four-year period with a budget of €6.5 
million, of which €5 million is funded by the EC 
Seventh Framework Programme.
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The work on the Myfish project started with identifying and 
adapting the indicators and models required to produce 
constrained optimisation of different yield measures. This 
work has now been completed successfully and the significant 
advancements that have been made so far are described in this 
newsletter. 

Under Myfish, a common MSY framework was defined and 
applied to all regions studied in this project.. The framework 
ensures that the MSY approach is responsive to specific regional 
requirements in implementation.

Myfish has made a specific effort not only to identify indicators 
and associated reference points, but also to get these indicators 
accepted and used in management through advice given by 
International Council for the Exploration of the Sea (ICES). 
Focus areas included: the definition of biomass reference points 
for exploited stocks (Marine Strategy Framework Directive 
(MSFD) descriptor 3); indicators and reference points for GES 
on biodiversity and sensitive species (MSFD descriptor 1); 
indicators and reference points for Good Environmental Status 
(GES) of food web indicators (MSFD descriptor 4); indicators 
and reference points for GES of the pelagic ecosystem (MSFD 
descriptors 1, 3 and 4); and socioeconomic indicators. 

A wide range of different models were adapted and these 
developments and adaptations have been described in a list 
of scientific manuscripts, significantly boosting the discipline 
of fisheries, ecosystem and economic modelling by improving 
topic models focusing on only one aspect as well as the interface 

zone between topical models. The models together cover: single 
species and mixed fisheries; fisheries where both prey and 
predators are targeted by fisheries; small scale and large scale 
fisheries; and fisheries where there are trade-offs between 
economic and social aspects such as rent and employment. A 
particular step forward has been in the application of F-arrays, 
which have been used to provide MSY from models which can 
otherwise be used to optimise objective functions directly in 
forecasts.  

Decision Support Tables (DSTs) have been produced, reported 
and initially discussed with stakeholders in all regions and will 
be used in further with relevant stakeholders. The models are 
well suited to support the development of new multiannual 
management plans under the new Common Fisheries Policy (CFP) 
(task 2.4) and communication has been initiated with Directorate-
General for Maritime Affairs and Fisheries (DG MARE) and ICES 
to ensure that the resulting models and indicators are used as 
widely as possible. 

Definition of a common MSY framework and its application to 
the Myfish regions. 
 Anna Rindorf, DTU Aqua and David Reid,  Irish Marine Institute
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Case Study 1: 
Baltic Sea

An introduction to the Baltic Sea Case Study 

I coordinate the Baltic Sea case study, which focuses on the 
trade-offs between having a large stock and large catch of 
valuable cod, which consume herring and sprat, or a smaller 
stock of cod together with a higher stock of sprat and herring as 
a smaller percentage of these fish are then eaten by cod. 

To describe this trade-off in detail, we have developed an 
ecological-economic model for the three main species in 
the Baltic Sea (cod, herring, and sprat). The model describes 
predator-prey relationships and stock sizes as well as the 
economic costs and earnings of catching fish. The aim was to 
investigate the effects of the rebuilding of a large cod stock 
on herring and sprat. Economic optimisation leads to a cod-
dominated system which is highly profitable. However, this 
system has two undesirable properties: the sprat stock becomes 
very low due to the higher number of sprat eaten by cod, and the 
country-specific increase in profits is very different; two Baltic 

countries would even make a loss in terms of combined profits 
from all three fisheries. 

These results were discussed in detail at a joint meeting of the 
Baltic Sea Advisory Council (BSAC), Myfish and its sister project 
SOCIOEC (Socio Economic Effects of Management Measures 
of the Future CFP, www.socioec.eu) in June 2014 (http://www.
socioec.eu/media-centre-4/socioec-press-release). The results 
were discussed while keeping the current problematic status 
of the eastern Baltic cod stock in mind. There was agreement 
that even though there may be current problems, there is still 
a need to agree on long term targets for the Baltic Sea. There 
was a detailed discussion of the economic (price/kg and fuels 
costs) and biological (growth, interaction and the relationship 
with distribution) assumptions in the model. In general, the 
meeting participants were concerned that the results would 
be shown to managers who would then make decisions without 
understanding or discussing assumptions. At the end of the 
meeting, there was a general expression of the high value of 
having such joint meetings to discuss topics which relate to the 
management of fish stocks. 

The main aim of our work in the next two years is to assist the 
European Commission, ICES and other institutions with the 
development of multi species management plans in the Baltic 
Sea with a specific focus on the situation where environmental 
variability exerts a large influence on the fishing effort assumed 
to lead to MSY. 

Ruediger Voss 

Christian-Albrechts-Universität  
zu Kiel (CAU), Germany  

Baltic Sea Case Study Leader
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A joint meeting between Myfish and SOCIOEC was organised on 
the 26th of June 2014 to discuss the results obtained from the 
Baltic Sea Case Study. 

The Myfish/SOCIOEC meeting emphasised more than ever the 
importance of holding regular dialogue and exchange between 
scientists and stakeholders.

The current discussions on how EU fisheries management is 
working to achieve MSY fall well into the framework of the 
Myfish project and even go beyond its scope, because the CFP 
reform came after the project got underway. 

In one short day, the following topics were on the agenda:

1.  Myfish: Maximising yield of fisheries while balancing 
ecosystem, economic and social concerns 

2.   SOCIOEC: Developing management measures that are 
consistent with objectives of the CFP

3.   The eastern Baltic cod stock: A presentation on what is 
known right now on the state of the cod 

4.  DISPLACE: A support tool for fisheries and management 
for facilitating the understanding of dynamics of fisheries 
displacement in connection with marine protected areas 

5.  FISHRENT: How grey seals are affecting fisheries, using a 
bio-economic model 

As you can see, the stakeholders and scientists in attendance 
had a lot to get their teeth into! We can learn from the 
experience gained from this meeting when planning the next 
one: concentrate on a few current topics and allow time for full 

discussion and questions and answers. As meetings between 
scientists and stakeholders often show, presentations and 
discussions frequently generate more questions than answers.

Stakeholders want to get a clear idea of what factors need to 
be taken into account when maximising yield. Economic yield is 
one objective, but there are other objectives as well and research 
can help to highlight all the options and models available in terms 
of maximising yield. It has to be a broad approach and then the 
trade-offs can be discussed and weighed up against each other. 

The scientists need to bounce their ideas, models and findings 
off the stakeholders, especially when their findings can impact 
the day-to-day running of fisheries. Stakeholders can definitely 
benefit from knowing what is going on within science and from 
providing  their input as well. Regular contact between scientists, 
industry and other stakeholders is useful for all and organising 
such meetings alongside or back to back with Advisory Council 
meetings is a helpful way of doing it. 

Stakeholders also had the chance to fill in a questionnaire after 
the meeting. The answers they provided revealed interesting 
thoughts, which will be elaborated further when evaluating the 
three MSY variants.

Right now, members of the Baltic Sea Advisory Council are 
seeking to know why the cod stock in the eastern Baltic is 
behaving the way it is. The ICES advice for both the western and 
eastern cod fisheries recommends Total Allowable Catch (TAC) 
reductions for 2015. So to put that item on the agenda of any 
Baltic scientific meeting between stakeholders and scientists 
will trigger lengthy discussions and questions.

Impressions from the joint BSAC/Myfish/SOCIOEC workshop, 
26 June 2014 
Sally Clink (BSAC) and Alex Olsen (Federation of National Org. of Importers and Exporters 
of Fish (AIPCE-CEP)/BSAC)

Maximum sustainable yield (MSY) is central in today’s fisheries 
management. It is an immediately appealing concept, which 
seems to promise optimal exploitation and maximisation of the 
value to society. 

But aiming for MSY is not so unequivocal when target species 
are mutually dependent. Large fish, such as cod, eat small fish, 
presenting trade-offs in the provision of ecosystem goods 
and services. So what is best for one species may not be best 
for another. Thus, it is essential to make informed decisions. 
Furthermore, if different countries target different species, 
aiming for a specific target for the different species may lead to 

radical changes in the distribution of wealth between countries.

In Myfish, we investigated what maximising economic profits 
would mean for conservation and social equity in the Baltic Sea. 
We used a coupled ecological-economic model to address the 
fisheries management challenge of trading-off the recovery of 
collapsed cod stocks versus the health of ecologically important 
forage fish stocks. Aiming to maximise profit will build the cod 
stock to high levels but lead to a risk of stock collapse for small 
prey species with low market value, such as Baltic sprat, as the 
large cod stock consumes a large amount of these smaller prey 
fish species. 

Where in the Baltic: Distribution of Socio-economic Benefits 
Drives Future Sustainable Fisheries
Ruediger Voss (Christian-Albrechts-Universität zu Kiel), Anna Rindorf (DTU-AQUA)  
and Chris Hopkins (Aquamarine) 
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The most efficient way to conserve sprat, from an overall 
economic yield perspective, is to lay the cost to retain sprat 
exclusively on the forage fishery so that sprat fishing effort 
and profits would be reduced substantially. As the regional 
distribution of profits strongly depends on the species 
composition of catches, this would challenge the distribution of 
income between fishing sectors as well as between countries 
(Voss et al. 2014).

Considering the distribution of income between fisheries while 
retaining sprat biomass above precautionary levels would 
reduce the potential profits of the overall Baltic fishery, but may 
offer an acceptable balance between overall profits, species 
conservation and social equity. The Baltic Sea offers a practical 
example of how a new approach to multi-species management 
will be able to offer society options to solve common conflicts 
between different resource uses. Adding equity considerations 
to the traditional trade-off between economy and ecology 
will hopefully enhance credibility and hence compliance with 
management decisions. In June 2014, these modelling results 
were presented at a joint meeting to the Baltic Sea Advisory 
Council and resulted in engaged and fruitful discussions.

References

Voss R, Quaas MF, Schmidt JO, and Hoffmann J. Regional trade-
offs from multispecies maximum sustainable yield (MMSY) 
management options. Marine Ecology Progress Series 498:1-12.

DST Description

Example of a Decision Support Table (DST) for the Central 
Baltic Sea, taking into account species interaction (i.e. cod 
predation on herring and sprat). The table shows three potential 
management options and their respective outcome for cod, 
herring and sprat in terms of spawning stock biomass (SSB‚ 
thousand tons), catch (thousand tons), total profits (million 
€), distribution of profits to the fisheries, as well as an equity 
measure (Gini index).  Management decision background: Total 
quotas are set annually for each species; distribution to country 
follows the ‘relative stability principle’; the path towards each 
MSY option differs depending on constraint(s).

Originally published in: Voss R, Quaas MF, Schmidt JO, Hoffmann J (2014) 
Regional trade-offs from multi-species maximum sustainable yield (MMSY) 
management options. Mar Ecol Prog Ser 498:1-12
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An introduction to the Mediterranean Sea Case 
Study 

I coordinate the Mediterranean regional study consisting of the 
eastern and western Mediterranean case studies. 

The eastern Mediterranean case study 

The eastern Mediterranean case study focuses mainly on 
bottom trawl fisheries that exploit demersal resources in the 
Aegean Sea. Bottom trawlers, even though they numerically only 
constitute a small percentage of the Greek fishing fleet (<2%), 
have a production that corresponds to about 25-30% of the 
total Greek fishery production in terms of biomass. Given that 
the demersal resources of the Aegean Sea are also exploited by 
numerous artisanal vessels, the impact of small scale fisheries 
on the stocks is included in the case study.

During the first meeting with eight stakeholder representatives 
from the Pan-Hellenic Union of Middle-Range Ship Owners, the 
MSY variants identified to have the highest priority were related 
to production and income based on key-species composing the 
main bulk of catches in the area. Input control schemes were 
considered to be the most appropriate management tool, and 
preference was given to effort controls and temporal fishery 
closures as management measures. Two types of constraints 
were identified as being most important: (a) biological constraints 
that included the state of key stocks; and (b) socioeconomic 
constraints that were focusing on the sustainability of the jobs 
in the fisheries sector and in the maintenance of small fishing 
communities.

Based on these identified priorities, a series of management 
scenarios were examined and we summarised the main findings 
in Decision Support Tables (DSTs). The tables were presented 
and discussed during the annual meeting of the Union (nearly 
one hundred people) in June 2014. Although the stakeholders 
generally agreed with the main outcome that additional effort 
cuts would be beneficial in the short/medium term, they claimed 
that under the current financial circumstances it is impossible to 
maintain the viability of the fisheries if additional management 
measures are imposed without subsidies.

The western Mediterranean case study 

The western Mediterranean case study primarily concerns 
fisheries around the Balearic Islands. From the beginning of 
the Myfish project, two different stakeholder organisations 
that are directly concerned with the fishing industry have 
been involved: The Fishery Association of the Balearic Islands 
and the General Directorate of Fisheries of the Autonomous 
Government of the Balearic Islands. There has been a continuous 
correspondence with representatives of both organisatoins to 
outline a framework for the attainment of MSY variants and the 
design of the DST. Ultimately, a workshop was organised with 
the participation of key active fishers and representatives of the 
fishing sector to discuss the main management scenarios and 
their corresponding constraints. 

The current opinion of the stakeholders is that the viability of 
the fishing sector in the Balearic Islands depends on economic 
factors rather than on the exploitation status of the main stocks. 
Increasing fuel price is an important factor; however, fishers 
have concurrently had to cope with a constant decrease of the 
fish/fuel price ratio in recent years. All stakeholders agree 
that the main problem is the fuel price and thus there is a need 
to substantially reduce fuel consumption in order to reduce 
the exploitation costs. These reductions could be achieved by 
different measures such as lower engine power and/or less 
time at sea (reducing working hours per day or days per week). 
Besides reducing costs of the fishery operations, there is a need 
to improve the commercialisation of fishery products by means 
of marketing strategies. In collaboration with our stakeholders, 
we are currently investigating which are the best economic 
measures to adopt in this respect and the constraints of its 
application.

Case Study 2:
Mediterranean Sea 

George Tserpes  
Hellenic Centre for Marine 
Research (HCMR), Greece 

Mediterranean Case Study Leader
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Towards a Participatory Management Approach  
to Mediterranean Fisheries 
George Tserpes (HCMR)

The Mediterranean has a long tradition in fishing activities 
and seafood has always been a very important part of the 
Mediterranean life. Fishing has always ranked highly in terms 
of economic value, although tourism has recently become 
increasingly important too. 

Mediterranean fisheries are highly diverse, catching more 
than one hundred different commercial species. Fisheries 
are typically artisanal and only very few industrial fleets are 
operating in the area. Fishing exploitation is based on small-
capital businesses that are most often owned by the fishers 
themselves. The majority of vessels are of small size with no 
onboard fish processing, as fishers generally return to their 
home ports on a daily basis to sell their catches.

Myfish is adopting a new approach to fisheries management, 
going beyond the traditional MSY target by also giving significant 
attention to economic and social aspects. This on-going process 
is based on a participatory approach that involves stakeholders 
from both the western (Balearic Islands) and eastern (Aegean 
Sea) Mediterranean basins, strengthening collaboration in 
the Mediterranean fishery sector. The Mediterranean case 
studies deal with the most important demersal resources and 
aim to provide management advice that takes into account 
the complexity and multispecies nature of the Mediterranean 
fisheries. The project seeks to clarify the fishery management 
processes together with stakeholders. Fisheries management 
in the Mediterranean will ideally then be based on a tailored 
scientific approach aiming to contribute to the sustainability of 
the Mediterranean fishery sector by balancing four interacting 
pillars: 1) fishery resources; 2) economy; 3) social aspects; and 4) 
ecosystem conservation.

Traditionally, fishers in the Mediterranean have played a key 
social role in coastal communities and this role needs to be 
preserved. In addition, fishers have considerable knowledge 
about how fish stocks behave, a knowledge that is obtained 
through their daily activities and which is difficult to acquire in 
other ways. Short-term fishing tactics employed on a trip-by-trip 
basis take into consideration the population dynamics of  the fish  
species, leading to changes in catch composition and production 
output. Through their fishing activities, fishers can also track 
ecological changes which help scientists to evaluate the state of 
the ecosystem and provide management advice accounting for 
such changes. 

Thus the contribution from fishers in relation to improving 
scientific estimates and management advice is essential. The 
role of fishers could be enhanced through the adoption of 
Inclusive Governance approaches which were identified as a 
priority by stakeholders at the Myfish kick-off meeting in Vigo. 
In collaboration with stakeholders, the Mediterranean case 
studies are addressing these issues by developing tools and 

methodologies that bring together the interests and views of 
fishing industry, managers and scientists.

Myfish is formulating and developing Decision Support Tables 
(DST) quantifying views from  stakeholders on specific general 
and specific aspects. For instance, issues related to the 
optimization of effort towards the maximisation of profits were 
examined taking into account specific questions, such as the 
effect of increasing fuel prices on the dynamics of the fisheries. 

Excess fishing effort leading to the degradation of fishery 
resources and significant economic waste is globally 
recognised by resource managers as a major problem for 
the implementation of the Ecosystem Approach to Fisheries 
(EAF) and European Union’s Common Fisheries Policy (CFP).  
Such issues are addressed in the Mediterranean case studies 
applying DSTs. In addition, the DSTs address questions relating 
to ecosystem health and the state of the resources considering 
indicators mentioned under the Marine Strategy Framework 
Directive (MSFD). The outcomes of the DSTs will be discussed 
with stakeholders and improvements will be made through 
an interactive process. Analysis of data, identification and 
evaluation of targets with stakeholders and presentation of 
outputs to managers in an understandable format are the key 
features of the produced DSTs. 

Overall, Myfish offers the opportunity to improve the 
participatory approach in the Mediterranean, building on 
previous experiences and working towards a more inclusive 
mechanism. It allows the involvement of all relevant stakeholders 
in fisheries management and supports communication between 
fishers, scientists and decision-makers. 
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Variant	  and	  Constraint(s) Current	  yield MEY	  respecting	  
biological	  constraints Capacity	  reduction Improved	  selectivity

Hake	  conservation	  level Unsafe Optimum High Unsafe

Short/Medium	  Profit	  levels	  (Bottom	  trawlers) Low Medium High Medium

Interannual	  variation	  in	  landings Low Low Medium High

-‐10% +0.5% +11% -‐8%

0.56 0.5 0.45 0.53

7% 8% 9% 7%

Mean	  Annual	  Profit/Vessel	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  (€	  000s) 30 70 135 55

Mean	  Annual	  costs/vessel	  (€	  000s) 350 315 350 350

Viability	  of	  the	  Fishing	  Sector	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  on	  
five	  point	  scale

Medium High Very	  high High

Employment	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  on	  five	  point	  scale Medium Medium Low Medium

Dependence	  on	  Subsidies	  	  on	  five	  point	  scale Low Medium High Medium

Ecosystem	  impact	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  on	  five	  point	  scale Medium Low Low Medium
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Hake	  variance	  in	  landings	  (CV)
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Hake	  fishing	  mortality	  rate

Eastern	  Mediterranean	  DST:	  Hake
Subject	  of	  decision:	  	  Aegean	  Sea;	  Bottom	  trawl	  and	  small	  scale	  fisheries

Management	  decision	  background:	  Management	  is	  carried	  out	  through	  input	  control	  schemes	  including	  fishing	  license	  
limitations,	  spatio-‐temporal	  fishery	  closures	  and	  technical	  measures.	  The	  fisheries	  are	  of	  a	  multi-‐species	  nature	  and	  some	  
important	  target	  stocks,	  such	  as	  of	  hake,	  are	  considered	  to	  be	  overexploited.	  Stakeholders	  are	  focusing	  on	  the	  maximization	  
of	  profits	  but	  consider	  strong	  year-‐to-‐year	  variations	  in	  the	  amount	  of	  landings	  of	  important	  target	  species	  as	  undesirable.

Nature	  of	  decision:	  Input	  control	  measures	  and	  F	  level	  for	  hake,	  which	  is	  the	  most	  heavily	  exploited	  species.

Hake	  biomass	  target	  (%)
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Eastern Mediterranean DST: Hake

DST Description

In the eastern Mediterranean 
case study, the multi-species 
bottom trawl fisheries 
that exploit the demersal 
resources of the Aegean 
Sea have been considered. 
The medium term effects 
of various input control 
management measures on 
economic MSY variants 
were examined, taking into 
account biological (i.e. state 
of key stocks) and social 
constraints (sustainability 
of the jobs in the fisheries 
sector). The DSTs summarise 
the comparisons  between 
temporal closures, 
capacity reductions and 
gear selection changes. 
Effort reductions implied 
through temporal closures 
seem to be the most realistic 
scenario as they seem to 
improve profits per vessel, 
satisfying to a large extent 
the biological and social 
constraints. Drastic capacity 
reductions would decrease 
the ecosystem impact of the 
fisheries and would also lead 
to high profit increases in the 
medium term, but subsidies 
may be necessary for their 
application.
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An introduction to the North Sea Case Study 

I coordinate the North Sea case study, which deals with complex 
multi species and mixed fisheries interactions. One focus is on 
the mixed demersal roundfish fishery for cod, haddock, saithe 
and whiting. In another sub-case study we deal specifically with 
the southern part of the North Sea where flatfish and brown 
shrimp fisheries dominate.

Fisheries management based on the MSY concept is a complex 
task in the North Sea. Multi species simulations show that the 
abundance of top predators like cod and saithe determine to 
a large extent the yield that can be taken from other species, 
leading to the need to trade yield of one country or one fishery 

against that of another. This was identified by stakeholders 
as being an area of high potential conflict. Mixed fisheries 
interactions further complicate the situation. So called “choke 
species” are a hot topic in current discussions. Under the landing 
obligation, the maximum sustainable yield that can be achieved 
in mixed fisheries is constrained by these choke species 
because fisheries have to stop when the quota of these species 
is exhausted. Choke species can be target species like cod as 
well as by-catch species like turbot or elasmobranchs (skates, 
rays and sharks). As well as this, there are trade-offs between 
economic optimisation and social benefits such as employment 
that have to be taken into account when defining objectives for 
fisheries management in the North Sea.  

The main aim of our work in the next two years is to help the 
European Commission, ICES and other relevant institutions 
with the development of multi species and mixed fisheries 
management plans. It will be challenging to find compromises 
for trade-offs and acceptable ways to reach the MSY objectives 
of the CFP. Initial ideas exist about how the discrepancies in 
quota availability in mixed fisheries can be minimised by using 
ranges for Fish Mortality Sustainable Yield (FSMY) instead of 
point estimates. Further stakeholder consultations will give 
insights into preferred management measures and the response 
of fishers to limiting constraints. 

The North Sea ecosystem is a complex arrangement of 
predators, prey and fisheries. Many predator-prey relationships 
are known. For instance large cod eats whiting, and whiting 
eats small cod. This complex system requires us to look 
beyond traditional single species fisheries management. As a 
consequence, the concept of MSY must be revised to take into 
account multi species and mixed fishery interactions. 

In the Myfish project we define MSY variants compatible with 
a multi species and mixed fisheries context, and assess the 
potential biological and economic consequences of reaching 
these alternative MSY targets. Results show that sustainable 
multi species exploitation levels may be very different from 
those of single species. Lowering exploitation rates for all 
stocks may not solve all problems. Some stocks may suffer from 
increasing predation, for example by cod and saithe. 

With the imminent implementation of the landings obligation, 
the mixed fisheries context will become increasingly important 
in management. Fisheries will be constrained when they do not 

have enough quota for every species they catch. Myfish will help 
develop new management schemes to reduce the mismatch in 
quotas while minimising loss in income for fishermen. 

Myfish has shown that ecosystem conservation can be 
compatible with economic optimisation. 

Case Study 3: 
North Sea

Alexander Kempf
Johann Heinrich Von Thuenen-Insti-
tut, Bundesforschungsinstitut für 
Landliche Raume, Wald und Fisch-
erei (vTI-SF), Germany

 North Sea Case Study Leader 

North Sea Ecosystem: Together We Matter  
Alexander Kempf (vTI-SF)
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North Sea DST: Traditional management versus MSY and MEY

The North Sea case study results were discussed at a meeting in 
Amsterdam in July 2014. 

I found the Myfish workshop, held in July in Amsterdam, to be at 
the cutting edge of thinking about how to achieve MSY within the 
context of biological, economic, social and political realities. Very 
shortly we will face a landings obligation and the multi-faceted 
problem of choke stocks; this gives an added urgency to finding 
ways to make rational choices between divergent objectives 
within fisheries management.

A decision support platform such as that being explored and 
developed by Myfish should help fisheries managers and 
fisheries stakeholders in the Advisory Councils to understand 
the implications and consequences of their choices.

We know that “all models are wrong but some are useful”. But, 
for example, it is important to understand that a policy approach 
based on maximising only economic objectives will extinguish 
large numbers of fishing vessels and reduce numbers of 
fishermen, but crucially also reduce the industry’s contribution 
to food security. This is an example of how such modelling work 
can clarify issues and help make the difficult trade-offs that will 
be necessary.

As regionalisation finds its feet, I think that this kind of decision 
support tool will be employed extensively to help make these 
kinds of judgements in fisheries at the regional seas level. 
Management decisions have been based on an aspiration and the 
flimsiest kind of impact assessment for too long.

Impressions from the joint North Sea Advisory Council 
(NSAC)/Myfish workshop, 7 July 2014 
Barrie Deas, Chief Executive, National Federation of Fishermen’s Organisations

DST Description

In the North Sea mixed demersal case study, traditional 
management, given fixed quota shares, has been compared 
with two MSY scenarios (based on maximising total caught 
weight and value respectively), and with one Maximum 
Economic Yield (MEY) scenario, based on maximising the total 
Net Present Value (discounted profit) for the total fishery 
over the time period considered (five years). All scenarios 
assume the landings obligation has been implemented, i.e. 
all catches are landed and sold. The comparison revealed, 
as illustrated in the DST, that it is more profitable to pursue 

MEY compared with both traditional management and MSY. 
The reasons being: (i) traditional management is constrained 
by being subject to fixed fleet shares of the quotas based on 
historical landing shares; and (ii) MSY management does not 
take into account the costs. MEY on the other hand allows 
flexible fleet quota shares, and reallocates quotas to minimise 
effort and thus costs. The reduced effort comes at the price 
of reduced employment. Thus realistic scenarios should lie 
somewhere in between MSY and MEY, acknowledging the 
costs of fishing but also the costs of reducing effort and thus 
employment opportunities.
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Skates and rays have long been known to be vulnerable to fishing, 
even when they are not actually the target species. 

The vulnerability of these species is a result of them tending to 
be long lived, to grow slowly, mature late in their life, and have 
few young. For example, ironically, the common skate species 
complex is regarded as critically endangered by the International 
Union for Conservation of Nature (IUCN). 

A critical problem for scientists and fisheries managers in trying 
to deal with this issue is the lack of any detailed data on what 
fishing is actually doing to the skates and rays. Until recently, 
landings have simply been labeled as “skates and rays” which 
made it impossible to determine what proportion of each 
species was being removed. 

Myfish scientists have recently found a new way to show what 
proportion of these species populations are being caught in the 
fisheries. They used a combination of survey data, data from 
observers on fishing vessels and information on how easily 
the skate species were caught in the net. The “harvest ratio”, or 
proportion of the population removed each year by fishing, was 
then determined for each species. 

Myfish is about finding ways of taking fishing towards some 
sort of maximum sustainable exploitation. So the partners were 
also able to estimate harvest ratios that could achieve this for 
each species. They were able to find out which species were 
“harvested” sustainably, and which were subject to potentially 
unsustainable pressure. The results showed that two species, 
the blonde ray and the cuckoo ray, were fished well above 
sustainable levels. While another species, the thornback ray, was 
apparently exploited, or at least removed, at sustainable levels. 

So for the first time, Myfish has been able to provide advice on the 
species that are and are not exposed to unsustainable pressure. 
Rather than simply assuming that there was “a problem”, we can 
now articulate that in detail. This is the first step on the road to 
managing the threat, and protecting biodiversity. 

Consultations with stakeholders showed that conservation of 
endangered species is an important issue which might constrain 
exploitation of other species, but at the same time they agreed 
that fisheries should be exploited in an economically rational way. 
The question therefore arose: what are the costs of protecting 
skates and rays in the seas?

Case Study 4: 
Western Waters

An introduction to the Western Waters Case 
Study 

Within Myfish, I coordinate the Western Waters case study 
which is divided into four regional sub-case studies, from 
north to south: the Celtic sea, the Irish Sea, the Bay of Biscay; 
and the Iberian Sea. Each sub case study deals with different 
aspects of sustainability: the Celtic Sea case study is focused 
on biodiversity; in the Irish Sea we look at vulnerable data-poor 
species; in the Bay of Biscay we focus on the role of spatial 
management in the achievement of MSY; and finally the Iberian 
Sea case study focuses on the socioeconomic dimension of MSY.  

The fleets operating in the Iberian Sea are highly mixed; they 

catch a large number of stocks simultaneously. In economic and 
social terms they can be divided into artisanal and industrial 
fleets. While in the industrial fleet the objective is purely 
economic; social objectives, such as maintaining employment 
or number of vessels, have an important role in the artisanal 
fleet. These objectives are usually in conflict and in Myfish we 
consider economic objectives when defining the TAC targets and 
then protect artisanal fleet maintaining the number of vessels 
independently of market economy. 

Another important issue in this area is the inconsistency of 
single stock TACs. They are calculated on a single stock basis 
without taking the technical characteristics or the activity of the 
fleets into account. This is recognised as one of the main causes 
of discarding. This problem is particularly relevant nowadays 
with the introduction of landing obligation policy from 2016 for 
fleets targeting demersal stocks. This was not in the agenda of 
the case study when we defined it but now it has become one of 
our major concerns. For the moment we have introduced landing 
obligation in a simple way in our analysis, but now we are halfway 
through the project and in the remainder we will consider the 
problem more realistically as this is one of the main concerns of 
the stakeholders.

Dorleta Garcia 
AZTI-Tecnalia, Spain

Western Waters Case Study 
Leader 

Western Waters: Skating on Thin Ice  
David Reid (Irish Marine Institute)
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Myfish scientists have developed and tested tools to compute 
the cost of conserving these species. They are using models 
that consider the implications of conservation constraints to 
fisheries that impact skate and ray populations, and evaluate 
how one could respond to these constraints in an economically 
optimal way. The difference in profits between the situations 
with and without constraints can be understood as the cost of 
management measures to protect endangered skates and rays. 
Specifics: N.N. Model X and N.N. Model Y in the ZZ of the North 
Sea.

Conservation does not come for free. The costs of conservation 
are either to be borne by the fishing industry or will to be passed 
on to the public in the form of subsidies or higher prices for 
other seafood. Essentially this is a choice for society. Do we 
want cheaper fish at the expense of the ecosystem, or are we 
willing to pay a higher price for our fish to retain a healthy and 
biodiverse ocean?

The Western Waters case study results were discussed at a 
meeting in Paris in June 2014.This meeting was organised in 
collaboration with the South Western Waters Regional Advisory 
Council. 

Under the new CFP, the exploitation of all EU stocks at a level that 
authorises MSY production has become the clear target. If some 
tools (e.g. landing obligation, management plans) are supposed 
to help in achieving this objective, some good questions remain. 
How and when exploitation occurs undoubtedly needs to be 
discussed further, and it will be. To me, it is clear that we will find 
better answers to such questions if we are able to really take 
into account the three pillars of sustainable development (social, 
environmental, economic). 

That’s why I’m sure that Myfish is a very interesting project, and 
that it should have great impacts on important and pragmatic 
issues. Developing new MSY indicators clearly addresses 
stakeholders’ needs, and working on the ecosystem approach 
will prepare for future challenges. 

Far beyond the ambition and first results of the Myfish project, 
it seems to me to be very important to highlight its methodology, 
and the assumed willingness of all partners to include the 
stakeholders in the life of Myfish. As an illustration, two 
meetings of Myfish were organised with the SWWRAC, which 
were a great opportunity to share opinions and experiences. 
Cooperation is key for further capitalisation, and obviously 
improves the possibilities for new science to contribute to 
fisheries regulations.   

Impressions from South Western Waters Regional
Advisory Council (SWWRAC) Meeting, 11 June 2014
Jean-Marie Robert: Secrétaire Général du Conseil Consultatif Régional des 
eaux occidentals Australes (CCR Sud)

Iberian Sea Case Study DST: Single and 
Multistock MSY framework

DST Description

In the Iberian Waters case study we are especially interested 
in the multi-species nature of the fishery, the socio-economic 
performance of the system and the conflicts between industrial 
(trawler) and artisanal (non-trawler) fleets. 

In this DST we present five scenarios: 

•	  In the statu-quo scenario, the fleets’ effort and the TACs are 
maintained constant. This scenario can be used as a base case 
for comparisons with alternative scenarios.

•	  Discard over-quota is the result of inconsistencies between 
single stock TACs in multi-species fisheries, this problem is 

especially relevant with the introduction of landing obligation 
policy. 

•	  In the multi-stock MSY scenario we calculate the reference 
points for all the stocks simultaneously to gain consistency. 

•	  In the multi-species and multi-metier case studies, fleets’ 
short term dynamics are the cornerstone in the performance 
of the management strategies. Here we use two different 
dynamics: in the first one (Fcube) the fleets’ behavior is 
guided by system inertia; and in the second one (Max Profit) it 
is guided by economic profitability. 

To quantify the performance of different scenarios we use 
indicators at stock and fleet level. 
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Variant and Constraint(s) Status quo Fcube Single Stock Fcube Multi Stock Landing 
Obligation Max Profit Single Stock

Fleet dynamics Fixed effort Fcube Fcube Optimise profits
HCR Constant TAC MSY MSMSY MSY
Landing obligation O O P O

Constant effort in Artisinal Fleets P O O O

Capital dynamics O P P P

Biological max (p(SSB<Bpa))
All species All species All species Monkfish below Bpa

Economic: min (NPV) (million €) 80 100 210

Economic: % Change in total catch 
from 2013 to 2025

99% 91% 103% 119%

Social: % Change in number of 
vessels from 2013 to 2025

0% -23% -16% -11%

Ecological: % Change in discards 
from 2013 to 2025

69% 41% 59% 83%

Ecological: % Change in discards to 
landings ratio from 2013 to 2025

-31% -55% -43% -31%

Ecological: Most unhealthy stock 
[Maximum Distance from Virgin 
Age distribution]

Monkfish (15%) Monkfish (18%) Monkfish (17%) Monkfish (29%)

12,500 9,000 10,500 8,000

23,000 27,500 28,500 29,500

17,500 14,500 15,500 18,500

4-spot Megrim landings (tonnes) 1,500 1,400 750 1,700

Mackerel landings (tonnes) 11,000 11,000 11,000 11,000

Megrim landings (tonnes) 320 540 540 660

Monkfish landings (tonnes) 1,260 1,200 1,250 0

Blue Whiting landings (tonnes) 2,750 2,750 2,750 1,700

Other (tonnes) 97,000 72,500 81,500 121,500

Hake landings (tonnes)
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Horse Mackerel landings - North 
(tonnes)

Horse Mackerel landings - North 
(tonnes)
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Variant and 
Constraint(s)

Status quo Fcube Single Stock Fcube Multi Stock Landing Obligation Max Profit Single Stock

Fleet dynamics Fixed effort Fcube Fcube Optimise profits

HCR Constant TAC MSY MSMSY MSY

Landing 
obligation O O P O

Constant effort 
in Artisinal Fleets P O O O

Capital dynamics O P P P

Spanish Trawler - 
NPV   (€ 100's 
millions)

4.5 3.6 4.1 4.8

Spanish Trawler - 
Effort                 
(thousands of 
days)

22 13 17 29

Spanish Drift 
and/or Fixed 
Netters - NPV   (€ 
100's millions)

2 1 1.3 3

Spanish Drift 
and/or Fixed 
Netters - Effort                 
(thousands of 
days)

76 34 47 118

Spanish vessels 
using hooks - 
NPV   (€ 100's 
millions)

1.7 0.8 1 2.2

Spanish vessels 
using hooks - 
Effort  
(thousands of 
days)

26 10 14 89

Spanish Purse 
Seiners - NPV   (€ 
100's millions)

2 2 2 2.1

Spanish Purse 
Seiners - Effort                 
(thousands of 
days)

29 26 27 27
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Case Study 5: Widely Ranging Fish

An introduction to the Widely Ranging Fish Case 
Study 

Within Myfish, I coordinate the Widely Ranging Fish case study 
where we focus on small pelagic fish in the northeast Atlantic 
Ocean and tuna in the Indian Ocean. These species are widely 
distributed and migrate over large distances to spawn and 
forage. 

The fisheries focusing on the small pelagic fish in the northeast 
Atlantic are somewhat different to mixed fisheries, as fleets 
target one species at a time. Therefore, these fisheries could 

potentially best be described as a ‘sequential monogamy’. In 
a way, this makes managing the fisheries somewhat easier 
as focusing on single-species approaches is often not too far 
from reality. An important thing not to overlook however is the 
role of these fishes in the ecosystem as food for others. These 
elements are of prime interest in our case study, relating MSY 
aims to GES or studying how the stock dynamics change with 
the introduction of the landing obligation. With respect to the 
large pelagic fish (tuna), multispecies considerations are of great 
importance together with environmental fluctuations. Our case 
study contributes to how MSY can be attained within a multi-
species context, taking into account changes in the environment. 

New on our agenda is our aim to visualise how potential trade-
offs between North Sea herring, western Baltic herring and North 
Sea sprat may work. This will enable us to get more in-depth 
insights on preferences of stakeholders, as there are trade-offs 
in catch and stability opportunities between the three species. 
This will be supported by socioeconomic modelling tools that 
capture stakeholder responses in a quantitative way. It looks like 
we’ve got an exciting year ahead!

The Widely Ranging Fish case study results were discussed at a 
meeting in the Netherlands in February 2014.This meeting was 
organised in collaboration with the Pelagic Regional Advisory 
Council. 

The Pelagic Freezer-trawler Association is an industry 
stakeholder and associate member involved in the Myfish 
project. We understand fully the importance of developing 
workable MSY-based management methods with direct input 
from relevant stakeholders. 

This bottom-up approach, which is at the heart of Myfish, is 
very essential. Yet, it is not an easy approach; as was shown in 
the February 2014 workshop on management choices, variables 
and constraints for the widely distributed stocks, which was 
organised by the Pelagic Regional Advisory Council (PRAC) and 
Myfish in The Hague, the Netherlands.

After an in-depth discussion of the (socioeconomic) 
management objectives from the point of view of the different 
stakeholders, we were asked to score the many management 
measures, variables and constraints for some pelagic stocks. I 
have to admit, it turned out to be quite difficult, especially in such 
a short amount of time! Still, this exercise was useful to oblige 
stakeholders to precisely express their expectations, criteria, 

trade-offs and choices regarding MSY based management. For 
future workshops it would be good to have more time to do the 
writing (scoring tables) and also to have more stakeholders in 
attendance. 

Niels Hintzen 
Wageningen UR, the Netherlands

Widely Ranging Fish Case Study 
Leader 

Impressions from Pelagic Region Advisory Council 
(PRAC)/Myfish Workshop, February 2014 
Gerard van Balsfoort, Pelagic Freezer-trawler Association
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Small pelagic fish have an important role in marine food webs, 
where they serve as prey for many larger fish, birds and marine 
mammals. By feeding on smaller food items such as plankton, 
they contribute greatly to the flow of energy from small to large 
marine animals. Managing fisheries relating to these species is 
therefore of great importance, not only to ensure sustainable 
exploitation of the small pelagic fishes themselves, but also to 
ensure that food is available for larger predatory fish, birds and 
marine mammals. 

Until recently, fisheries managers were primarily interested in 
individual fish stocks and exploiting them sustainably, rather 
than looking into their role in marine foodwebs. The MSFD 
introduces a new management target for marine ecosystems: 
achievement of GES by 2020. Hence, the important role of small 
pelagic fish in marine food chains became very relevant.

In Myfish we started a process, together with a large variety of 
stakeholders, to identify the elements that contribute to GES for 
small pelagic fish. Through a number of workshops, an extensive 
list of elements was compiled, which were prioritised according 
to stakeholder preferences and data availability. 

The top ranking elements, or objectives, were further analysed 
and linked to specific indicators that can be measured in the 
field. Overall, it was seen as important that for each pelagic fish 
stock there are enough fish in the sea, and also that the total 
biomass of all pelagic fishes is large enough to serve as food for 
other species. As these fish migrate over large distances, it is 
also important to have enough adult fish around to guide younger 
fish. And as pelagic fish tend to rapidly respond to changes in 
the environment, changes in condition of the fish also ended 

up on our list. For our last indicator we look at the relationship 
between what we know of the most common pelagic fish species 
and the ones that are less common in the catches. This because 
GES is not only about the fish that fisheries target, but about the 
whole marine ecosystem. Given this (short) list of objectives and 
indicators, we can conclude that in the northeast Atlantic, GES is 
almost attained for the small pelagic fish species. Some species, 
such as sandeels, require additional attention, both in the North 
Sea as in the Celtic Seas. 

To ensure GES in the future, fisheries managers may continue 
to rely, as they have for a long time, on management plans. 
These plans stipulate how much fishing pressure a pelagic 
species can sustain. The management plans that currently 
exist for many small pelagic species in the northeast Atlantic 
aim for high catches from year to year, while individual pelagic 
stocks need to remain above certain biomass thresholds. 
These plans may not necessarily result in GES and therefore, 
under the Myfish umbrella, we entered into discussions with 
all stakeholders on what new management plans should look 
like. The outcomes of these discussions are extremely valuable 
in designing management plans for the future. Interestingly, 
not all stakeholders are yet on the same page. When we asked 
managers, NGOs, industry members and scientists, they seemed 
to favour different styles of management and different targets. 

Through intensive collaborations between all groups we will 
work towards robust management plans for the future that not 
only tick the box of high stable fish catches, but also tick the box 
of GES.

Widely Ranging Fish DST: 
Traditional management versus MSY 
and MEY of Norwegian Spring Spawning 
Herring

Towards Good Environmental Status for small pelagic fish in 
the northeast Atlantic Ocean 
Niels Hintzen (Wageningen UR)

Variant	  and	  Constraint(s) MSY Avoid	  juveniles	  
(changed	  selectivity) Escapement	  (GES)

Current	  Management	  
Plan	  (MSY	  and	  
stability)

840 880 870 820

10% 18% 48% 12%

5500 5700 5800 7200

Catch	  Inter	  Annual	  Variation	  
(black	  line	  =	  average)

Widely	  Ranging	  Fish	  DST:	  Traditional	  management	  versus	  MSY	  and	  MEY
Subject	  of	  decision:	  	  Norwegian	  Spring	  Spawning	  Herring

Management	  decision	  background:

Nature	  of	  decision:	  
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NSS	  Herring	  average	  SSB	  (kt)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
SSB	  icons	  scaled	  
proportionately	  from	  largest	  
biomass

NSS	  Herring	  average	  annual	  
catch	  (kt)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  One	  icon	  
=	  100kt
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Summary
In recent years, fisheries management has succeeded in 
stabilising and even improving the state of many global fisheries 
resources. This is particularly evident in areas where stocks 
are exploited in compliance with scientific advice and strong 
institutional structures are in place. In Europe, the well-managed 
northeast Atlantic fish stocks have been recovering in response 
to decreasing fishing pressure over the past decade, albeit with 
a long way to go for a universal stock rebuild. Meanwhile, little 
is known about the temporal development of the European 
Mediterranean stocks, whose management relies on input 
controls that are often poorly enforced.

In our study, we perform a meta-analysis of 42 European 
Mediterranean stocks of nine species from 1990–2010, showing 
that exploitation rate has been steadily increasing, selectivity 
(proportional exploitation of juveniles) has been deteriorating, 
and stocks have been shrinking. We implement species-specific 
simulation models to quantify changes in exploitation rate and 
selectivity that would maximise long-term yields and halt stock 
depletion. We show that stocks would be more resilient to 
fishing and produce higher long-term yields if harvested a few 
years after maturation because current selectivity is far from 

optimal, especially for demersal stocks. The European CFP that 
has assisted in improving the state of northeast Atlantic fish 
stocks in the past 10 years has failed to deliver similar results 
for Mediterranean stocks managed under the same policy. 
Limiting juvenile exploitation, advancing management plans, 
and strengthening compliance, control, and enforcement could 
promote fisheries sustainability in the Mediterranean.

Publication: The Alarming Decline of
Mediterranean Fish Stocks
The research leading to these results has received funding from the Myfish project. 

Vasilakopoulos et al., The Alarming Decline of Mediterranean Fish Stocks, Current Biology (2014), 
Available from: http://dx.doi.org/10.1016/j.cub.2014.05.070
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