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INTRODUCTION 

In the framework of this WP there were selected 7 case studies (1- Mixed fisheries in the Celtic 
Sea; 2 - Bay of Biscay fisheries; 3 - Capbreton fisheries; 4 - Iberian mixed fisheries; 5 - Galician 
Octopus fishery; 6 - Ria de Aveiro bivalve harvesting; and 7 - Tenerife island fisheries, Canarias) 
that are representative of the multitude of fisheries that are carried out within Europe, ranging 
from industrial to small-scale fisheries. Although all fisheries analysed have a management 
plan in place, all of them faces several problems which enables the design of more integrated 
and holistic plans where not only the biological aspects of the exploited resources are 
considered but where social, economical and environmental issues should also be included. 
Moreover, most of the management plans were not design with the collaboration of the sector 
and therefore some of the measures implemented are not accomplished. Therefore, it is 
fundamental to involve stakeholders in their design, in particular the fishing sector, providing 
and an opportunity to spell out arrangements, in to guarantee their successfully 
implementation. The engagement of the stakeholders involves several steps as shown in 
Figure 1. In this sense, during the GEPETO project all case study leaders promoted discussion 
groups where all the interested parties participated aiming at defining a roadmap to be 
followed after the project life, which will allow the implementation of a LTMP for the fisheries 
under analysis. Towards this, during the Madrid meeting (December 2013) partners agreed the 
actions that should be taken in order to truly engage stakeholders in the design of a road map 
for the fishery (Fig. 2). 
 
 
 

To engage the sector in the processTo engage the sector in the process

 
 

Figure 1. Actions that were takento engage the stakeholders in the decision process. 
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Figure 2. Actions that were taken to engage the stakeholders in the decision process. 
 
 
In this report and for each case study it is presented the main the methodologies used, the 
main results achieve and the roadmap that will be followed to implement a long term 
management plan.  
 
It is worth noting that the results were presented during 2014 in two workshops one dedicated 
to large-scale fisheries that was held in Dublin and the second devoted to small-scale fisheries 
that took place in Madrid. 
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1. OBJECTIVES 

Demersal fisheries in the Celtic Sea catch are biologically and technically diverse. Balancing 
fishing mortality targets and reducing discarding of juvenile and over quota species are key 
issues in the mixed fisheries.  Between 2010 and 2011 the NWWRAC developed and approved 
a framework and objectives for a mixed demersal fisheries management plan in the Celtic Sea 
(ICES Divisions VIIfg).   The general aim of this Celtic Sea Long Term Management Plan 
hereafter CSLTMP was to address the high level CFP objectives by applying management 
measures at an appropriate region scale.  The plan is very much bottom up, where 
management objectives and tools are developed and applied in a transparent and considered 
way in consultation will key stakeholders. This requires and evaluation of priorities, costs and 
trade offs in a biological, social and economic context. 
 
The main objectives of the Celtic Sea Case study within GEPETO were as follows; 

1) To review the scientific data and activities in the Celtic Sea and mixed fisheries 
modelling methods to inform the CSLTMP. 

2) To improve the information base by means of the fisheries atlas. 
3) To develop further the objectives and indicators within the CSLTMP. 
4) To investigate key issues within Celtic Sea mixed fisheries including; interactions, choke 

species, MSY targets and options for mixed fisheries advice. 
5) To discuss and develop all aspects of the CSLTP with stakeholders at all levels (port, 

regional, national and international). 
The work plan during the project evolved guided by stakeholder inputs. 

2. METHODOLOGY 

Review the scientific information base 

There were three main initiatives taken within the Celtic Sea case study to review the scientific 
information base.  The first was to host a meeting of around 30 scientists to get an overview of 
on-going projects and programmes relevant to the development of the CSLTMP.  The second 
was to carry out a deck study on mixed fisheries modelling approaches relevant to the Celtic 
Sea.  The third element was to map the distribution of fishing activity and the resource through 
the atlas WP3. 
 
Engagement of the sector 

Throughout the project there was extensive engagement with stakeholders at a port, national 
and international level.  To maximise stakeholder engagement aspects of the GEPETO project 
were discussed in specific meetings but also as part of other meetings e.g. NWWAC focus 
groups, IFSRP (Irish Fisheries Science Research Partnership) and port meetings.  These 
meetings helped with the development of the road map and served as a communication and 
collaboration platform for the CSLTMP.  
 
Developing the management plan 

The high level objectives of the CSLTMP were already established by the NWWAC in 2011.  The 
role of GEPETO was to review and interpret these objectives so that they could be developed 
into and operational management plan.  An app was developed for the various biological 
indicators in the plan.  The objective of this app was to simplify the complex multi species 
assessment and monitoring information into simple indicators.  Initial discussions with 
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NWWAC stakeholders highlighted the need to develop the socio-economic indicators and also 
to take account of mixed fisheries MSY targets in the plan.   
 
Data Modelling and analysis 

Full analytical assessments are available for eight of 15 main quota species landed from the 
Celtic Sea. Trends based assessments are available for some other important stocks including 
monkfish and megrim.  Except for sole, plaice and FU22 Nephrops the stock boundaries are 
typically larger than VIIfg alone.  These factors complicate the mixed fisheries data modelling 
approaches because data limited stocks should be included and catches outside VIIfg should 
also be taken into account.  The initial project plan was to develop F-cube for the Celtic Sea but 
when this was proposed to stakeholders at the NWWAC focus group in September 2013 the 
feedback was that the approach was to complex and not addressing their requirements.   A 
simpler approach was developed and implemented in the generation of catch options for cod 
haddock and whiting in the Celtic Sea and this was included in the ICES advice for 2015. 
 
In addition to the stock based modelling some economic and fleet based modelling was also 
carried out within the project.  This involved modelling fuel consumption of fishing vessels for 
predictive purposes.  This was because fuel costs are an important element in models used to 
analyse and predict fisher behaviour for application within the wider mixed fisheries and 
ecosystem approaches to management. The next element involved analysing the value 
achieved from time spent at sea because that is an important central driver of fishing decisions 
and fishing behaviours. Value per unit effort (VPUE) is an important indicator of economic 
performance in itself and is a useful metric within integrated mixed fisheries models and plans 
such as the CSLTP.  Finally fisheries behaviour was modelled using a hidden markov model. 
 
The fishing industry stakeholders were also very in the MSY targets for haddock and cod in 
particular and these were also investigated during the project.  The main aim of this 
investigation was to see how the plan might be developed from single species MSY targets to 
multi species MSY targets taking into account that MSY is not a single point but a range of 
options. 

 

3. MAIN RESULTS 

Review the scientific information base 

The Celtic Sea Seminar day was very well attended and formed a very useful forum to discuss 
the various scientific projects and programmes in the Celtic Sea and their relevance to GEPETO 
and the CSLTMP.  The main output was a mind map of the various discussion points raised by 
scientists. 
The next step was to carry out a detailed scientific literature review of mixed fisheries 
modelling and its relevance to the CSLTMP (Minto and Lordan, 2014).  This review summaries 
the mixed fisheries knowledge in the Celtic Sea and identifies the advantages and 
disadvantages of the various modelling approaches.  The main outcome is that this review was 
used by the DAMARA project to decide on their modelling approaches to be used to develop a 
decision support tool for the CSLTP.  The various attributes of mixed fisheries models are 
summaries in Table 1 below. 
  
Table 1: Summary of selected bioeconomic models from Prellezo et al. (2012). “Y” or “N” 
denotes a yes or a no for whether modelling that element is possible for a given model. 



 

         

European Union 
 

ERDF  
Investing in our common future 

 
 
One of the key objectives of the GEPETO project was to develop a detailed atlas of the 
resources and the fishery and used this to develop a deeper shared understanding.  In the 
Celtic Sea the various fishing grounds were identified using a combination of scientific data 
(VMS linked logbook data, habitat, observer) and industry information (see Figure 1).  One of 
the deliverables within the project was an Irish fisheries atlas which was launched by the Irish 
Minister for Agriculture, Food and the Marine in conjunction with the GEPETO meeting in 
Dublin http://www.marine.ie/home/aboutus/newsroom/pressreleases/MinisterCoveneyLaunchesAtlasofMarineFisheries.htm 
  

 
Figure 1. Fishing grounds with VIIfg 

 

Developing the Shiny App 

Objective 4.1.1 and 4.1.2 of the CSLTP set out the geographic scope of the plan and the species 
to be included.  Objectives 4.1.3 and 4.1.4 set out the need to fish stocks at Fmsy and reduce 
discards.  Because of the multiple stocks with different geographic areas and different 
objectives it became obvious that a simple form of indicators were needed.  The approach take 
with the Celtic Sea case study in GEPETO was to use Shiny (http://shiny.rstudio.com/) to 
develop a suite of indicators that could be flexibly investigated by industry stakeholders on the 
web.  The app allows data from multiple stocks to be visualises individually or collectively using 
simple radio buttons and sliders.  In figure 1 for example progress towards Fmsy is estimated 
individual for stocks and collectively for a group of stocks using a smoother, there has been a 
notable decline form Fishing Mortalities twice Fmsy in the 1990s to Fs around 1.25 times Fmsy 
in the most recent years.  Figure 2 illustrates progress towards another of the CSLTMPs 
objectives to reduce discards.  The main fleets causing and species accounting for discards can 
be identified using data from the STECF database.   Finally figure 3 can be used to identify 
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species interactions spatially by mapping the landings by ICES rectangle.  The main advantage 
of the Shiny app is that it takes data readily available in the public domain and integrates it 
into products directly relevant to the CSLTMP.  The source code is freely available so the same 
approach can be applied to other areas. 
 

 
Figure 2. Screen grab of Shiny app developed to monitor progress towards CSLTP objective 
4.1.4 which is to fish stocks at Fmsy levels. 
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 Figure 3. Screen grab of Shiny app developed to monitor progress towards CSLTP objective 
4.1.4 which is to reduce discards. 
 

 
Figure 4. Screen grab of Shiny app developed to monitor progress towards CSLTP objective 
4.1.1 which is to have common understanding of the distribution of the resources in the area 
of the plan 
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Developing Mixed Fisheries advice 

Balancing fishing mortality targets and reducing discarding of juvenile and over quota species 
are key issues in the mixed fisheries. The revised CFP has embedded some key overarching 
policy objectives such as fishing all stocks at Fmsy by 2015 where possible (or 2020 at the latest) 
and reducing discards (i.e. the landings obligation).  To achieve these objectives in mixed 
fisheries will require an area based approach. The current ICES approach is to provide advice 
based on single species considerations.  This however is changing.  In the North Sea mixed 
fisheries advice is now routinely provided based on an Fcube analysis although to date this has 
not been used by managers for setting the TACs.  In 2014, for the first time, ICES provided 
linked catch options for mixed fisheries in the Celtic Sea for cod, haddock and whiting.  This 
development is due to the GEPETO project and various presentations and discussions at 
WKCELT, WGCSE and ADGCS 2014.  These three stocks are mainly caught together in target 
gadoid fisheries (TR2) but are there are also significant by-catches in other fisheries.  Providing 
mixed fisheries catch options shows where conflicts exist in the single species advice and the 
impact of setting TACs consistent with the advice for other species (Table 2).   

  
Table 2: ICES advice options for landings in 2015. 
 

  
Single species MSY 

approach 
Mixed species, haddock 

MSY 
Mixed species, cod MSY 

 
change 

in F 
Landings 

2015 
change 
in TAC 

change 
in F 

Landings 
2015 

change 
in TAC 

change 
in F 

Landings 
2015 

change 
in TAC 

Cod -22% 4,024 -41% -55% 2,471 -64% -22% 4,024 -41% 
Haddock -55% 5,605 -41% -55% 5,605 -41% -22% 8,782 -7% 
Whiting 23% 14,230 * -55% 5,681 * -22% 9,375 * 

* The change in TAC cannot be calculated for whiting as the assessment area is different from 
the TAC area.  
 
Managing to the lowest common dominator advice in the short term, i.e. the stock with the 
largest advised F reduction would not be socio-economically sustainable because it would 
bankrupt a large proportion of the fishing industry.  A more graduate and nuanced approach is 
therefore required taking into account biological risks and economic performance indicators.   
 
One specific issue raised by the fishing industry through their engagement during GEPETO was 
the reference points for Celtic Sea Haddock.  In particular they repeatedly highlighted that; 
“the stock has increased in the area despite Fs well in excess of the proposed Fmsy”.  To 
address this, the Marine Institute carried out a detailed meta-analysis of haddock stock 
dynamics and reviewed the Fmsy reference points for Celtic Sea haddock (Gerritsen and 
Lordan, 2014). Figure 5 illustrates the main results of the Fmsy re-estimation.  This type of 
analysis can be useful in developing multi-species MSY transition rules that would 
simultaneously take into account risk to SSB and a range of possible Fmsy options for multiple 
species.  In this haddock scenario the F should be reduced below 0.8 in the short-term but a 
more gradual adaptive transition rule towards Fmsy could be considered since the loss in yield 
and risks to sustainability are minimal if the stock is overfished.  An F reduction for haddock 
commensurate with Fmsy for cod might be an appropriate alternative short term transition.  
These types of rules mixed fisheries MSY rules could be integrated into an MSE and tested in 
the context of the CSLTMP objectives.  
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Figure 5. Results of an analysis of reference points for haddock in VIIbce-k. The figure shows 
the expected yield (blue line) at equilibrium exploitation of a range of fishing mortalities. The 
risk of SSB falling below Blim (6,700t) is shown in red. This risk is 5% at F=0.79. The analysis was 
carried out following procedures recommended by ICES (WKMSYREF2, 2014, report number: 
ICES CM 2014/ACOM:47) 

  
Modelling Economic indicators 

OOnnee  kkeeyy  aassppeecctt  ooff  tthhee  CCSSTTLLTTMM  iiss  ttoo  ttaakkee  iinnttoo  aaccccoouunntt  tthhee  eeccoonnoommiicc  aanndd  ssoocciiaall  ddiimmeennssiioonnss  bbyy  

hhaavviinngg  ssppeecciiffiicc  oobbjjeeccttiivveess  ((55  &&  66))..    IItt  iiss  wwiiddeellyy  rreeccooggnniisseedd  tthhaatt  ggoooodd  eeccoonnoommiicc  ppeerrffoorrmmaannccee  ooff  
tthhee  fflleeeettss  iiss  eesssseennttiiaall  ffoorr  ssuussttaaiinnaabbllee  ffiisshheerriieess..    FFiisshheerriieess  wwiitthh  ppoooorr  eeccoonnoommiicc  ppeerrffoorrmmaannccee  

uussuuaallllyy  ccaannnnoott  aabbssoorrbb  sshhoorrtt--tteerrmm  rreedduuccttiioonnss  iinn  yyiieelldd  tthhaatt  mmaayy  bbee  nneecceessssaarryy  ttoo  pprreevveenntt  oorr  eenndd  

oovveerrffiisshhiinngg..    TThhee  NNWWWWAACC  ffllaaggggeedd  uupp  tthhee  nneeeedd  ttoo  ddeevveelloopp  ffuurrtthheerr  tthhee  eeccoonnoommiicc  aanndd  ssoocciiaall  

eelleemmeennttss  ooff  tthhee  CCSSLLTTMMPP  aatt  aann  iinniittiiaall  sstteeeerriinngg  ggrroouupp  mmeeeettiinngg..      

  

FFiisshhiinngg,,  lliikkee  aannyy  ootthheerr  bbuussiinneessss,,  aaiimmss  ttoo  ggeenneerraattee  pprrooffiittss  tthhrroouugghh  aacchhiieevviinngg  ggrreeaatteerr  rreevveennuueess  

tthhaann  ccoossttss..  IInnddiivviidduuaall  ffiisshheerrss  hhoolldd  aa  ddeettaaiilleedd  uunnddeerrssttaannddiinngg  ooff  tthhee  ffaaccttoorrss  iinnfflluueenncciinngg  tthheeiirr  

bbuussiinneessss,,  ssuucchh  aass  ffiisshhiinngg  llooccaattiioonn,,  ggeeaarr  ccoonnffiigguurraattiioonn,,  aanndd  ffuueell  ccoossttss..    FFuueell  rreepprreesseennttss  oonnee  ooff  

tthhee  llaarrggeesstt  ccoossttss  aassssoocciiaatteedd  wwiitthh  iinnddiivviidduuaall  ffiisshhiinngg  ttrriippss  iinn  tthhee  CCeellttiicc  SSeeaa..  IInncclluuddiinngg  ffuueell  ccoosstt  iiss  

aann  iimmppoorrttaanntt  eelleemmeenntt  iinn  mmooddeellss  uusseedd  ttoo  aannaallyyssee  aanndd  pprreeddiicctt  ffiisshheerr  bbeehhaavviioouurr  ffoorr  aapppplliiccaattiioonn  
wwiitthhiinn  tthhee  wwiiddeerr  mmiixxeedd  ffiisshheerriieess  aanndd  eeccoossyysstteemm  aapppprrooaacchheess  ttoo  mmaannaaggeemmeenntt..    WWiitthhiinn  GGEEPPEETTOO  

pprreeddiiccttiivvee  mmooddeellss  wweerree  ddeevveellooppeedd  ttoo  eessttiimmaattee  ffuueell  ccoonnssuummppttiioonn  bbyy  fflleeeett  sseeggmmeenntt..    TThhiiss  ccaann  bbee  

aapppplliieedd  iinn  tthhee  CCeellttiicc  SSeeaa  ttoo  iinnffoorrmm  oobbjjeeccttiivvee  55..22..22  ““MMaaxxiimmiissee  tthhee  eeccoonnoommiicc  rreettuurrnn  ffrroomm  tthhee  

rreessoouurrccee  ffoorr  tthhee  sseeccttoorr  wwhhiillsstt  mmaaiinnttaaiinniinngg  ssuussttaaiinnaabbiilliittyy  ooff  tthhee  ssttoocckk  aanndd  hhaabbiittaattss””..    TThhee  mmaaiinn  

rreessuullttss  aanndd  ccoonncclluussiioonnss  ooff  tthhiiss  ssttuuddyy  aarree  ppuubblliisshheedd  ((DDaavviiee,,  eett  aall,,  22001144))..  

  

  

  



 

         

European Union 
 

ERDF  
Investing in our common future 

  
  Figure 6.  Sampled vessels 2003–2011 fuel per day consumption for different gears by (a) 
vessel length and (b) engine power in addition to (c) the relationship between vessel length 
and engine power. Depicted on the natural logarithmic scale. 
 

GGeenneerraattiioonn  ooff  ssttaannddaarrddiizzeedd  pprriiccee  aatt  ffiirrsstt  ssaallee,,  vvaalluuee  ppeerr  ttrriipp  aanndd  VVaalluuee  ppeerr  uunniitt  eeffffoorrtt  ((VVPPUUEE))  

hhaavvee  sseevveerraall  uusseeffuull  aapppplliiccaattiioonnss  aass  eeccoonnoommiicc  ppeerrffoorrmmaannccee  mmeettrriiccss  wwiitthhiinn  mmaannaaggeemmeenntt  ppllaannss..  

VVaalluuee  aacchhiieevveedd  ffrroomm  ttiimmee  ssppeenntt  aatt  sseeaa  iiss  aann  iimmppoorrttaanntt  cceennttrraall  ddrriivveerr  ooff  ffiisshhiinngg  ddeecciissiioonnss  aanndd  

ffiisshhiinngg  bbeehhaavviioouurrss..  WWiitthhiinn  tthhee  GGEEPPEETTOO  pprroojjeecctt  aa  ttiimmee  sseerriieess  ooff  IIrriisshh  ffiirrsstt  ssaallee  pprriicceess  aanndd  ttoottaall  
ppeerr  ttrriipp  llaannddiinnggss  vvaalluueess  ((VVPPTT))  wweerree  pprreesseenntteedd  ffoorr  tthhee  ffiirrsstt  ttiimmee..  TThhiiss  hhiigghhlliigghhtt  hheetteerrooggeenneeiittyy  iinn  

pprriicceess  aanndd  vvaalluueess  aacchhiieevveedd  bbyy  tthhee  IIrriisshh  fflleeeett  ssppaattiiaallllyy  aanndd  tteemmppoorraallllyy,,  aass  wweellll  aass  vvaarriiaabbiilliittyy  wwiitthh  

ssppeecciieess  ttaarrggeettiinngg..  TThhee  iinnvveessttiiggaattiioonn  wweenntt  oonn  ttoo  ccoommppaarreedd  mmooddeellss  ttoo  ssttaannddaarrddiizzee  ffiisshhiinngg  ttrriipp  

VVPPUUEE  bbeettwweeeenn  ffiisshhiinngg  ttrriippss  ttaakkiinngg  aaccccoouunnttiinngg  ffoorr  ooff  ssppeecciieess  ttaarrggeettiinngg  ((mmééttiieerr  ggrroouuppiinnggss)),,  

eennggiinnee  ppoowweerr  ((aa  kkWW  pprrooxxyy  ffoorr  vveesssseell  ssiizzee)),,  sseeaassoonnaall  aanndd  aannnnuuaall  vvaarriiaabbiilliittyy,,  ddiiffffeerreenntt  mmeeaassuurreess  

ooff  ffiisshhiinngg  eeffffoorrtt,,  aanndd  iinnddiivviidduuaall  vveesssseellss  ((eennccoommppaassssiinngg  vvaarriiaabbiilliittyy  iinn  vveesssseell  cchhaarraacctteerriissttiiccss  aanndd  

sskkiippppeerr  eeffffeeccttss))..    TThhiiss  ssttuuddyy  hhaass  bbeeeenn  ssuubbmmiitttteedd  ttoo  FFiisshheerriieess  RReesseeaarrcchh  ffoorr  ppuubblliiccaattiioonn  ((DDaavviiee  eett..  

aall,,  iinn  rreevviieeww))  aanndd  wwiillll  bbee  aannootthheerr  iimmppoorrttaanntt  ddeelliivveerraabbllee  ffrroomm  tthhee  GGEEPPEETTOO  pprroojjeecctt  wwiitthh  ddiirreecctt  

aapppplliiccaattiioonn  iinn  tthhee  CCSSLLTTMMPP..    FFoorr  eexxaammppllee  ffiigguurree  77  iilllluussttrraatteess  tthhee  rreessuullttss  ooff  aa  mmooddeell  vvaalluuee  ppeerr  ttrriipp  

((VVPPTT))  ffoorr  SSccoottttiisshh  SSeeiinneerrss  iinn  tthhee  CCeellttiicc  SSeeaa  oovveerr  ttiimmee..    TThhiiss  ttyyppee  ooff  iinnddiiccaattoorr  ccaann  bbee  uusseedd  ttoo  
mmoonniittoorr  eeccoonnoommiicc  ppeerrffoorrmmaannccee  iinn  rreellaattiioonn  ttoo  tthhee  CCSSLLTTMM  oobbjjeeccttiivveess..    FFoorr  SSccoottttiisshh  sseeiinneerrss  iinn  tthhee  

CCeellttiicc  SSeeaa  tthheerree  hhaass  bbeeeenn  aa  cclleeaarr  iinnccrreeaassee  iinn  tthhee  VVPPTT  oovveerr  tthhee  ttiimmee  sseerriieess  iinnvveessttiiggaatteedd..  
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Figure 7.  Changes in value per trip (VPT) over the modeled period (2004-2011) as estimated 
from by the final model lme.fd for an average powered Scottish seine vessel (368kW) actively 
fishing four days during a trip. 

4. ROAD MAP 

The CSLTMP is relatively well developed with agreed high level objectives in harmony with the 
CFP reform and with strong stakeholder but in.  GEPETO has generated new concepts and tools 
to support the implementation of the CSLTMP.  However the road to implementation is now 
complicated by CFP reform and the impasse on management plans being subject to co-
decision.  Regionalisation is now in place as evidence by the Regional Co-ordination Group in 
Western Waters developing discard plans.  This offers a new opportunity to develop regionally 
based management plans with the support of Member states. 
 
During the project various discussions were held with Member State Administrations and DG 
Mare Representatives.  The main message from these discussions was that if the NWWAC 
proposed a well-developed LTMP for the Celtic Sea it would be taken on board by the MSs and 
EC.  Recently the NSSAC developed a LTMP for Nephrops in the North Sea.  This plan took 
several years of discussion and has many elements similar to the CSLTMP but has more detail 
in relation to harvest rules.  Like the CSLTM the management tools and implementation 
mechanisms are not overly clear.  The European Commission services have also been recently 
developing proposals for a mixed fisheries management plan in the North Sea. 
 
It is very important that the CSLTMP retains its bottom up heritage, however, it is clear that 
stakeholders at the ACs will not be in a position to develop the plans to the point where they 
can be implemented without significant input and guidance of MSs and the European 
Commission.  The focus should now be on putting the mechanisms in place to achieve this 
dialog.  The DAMARA project and the Decision Support Tool in development perhaps can be 
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the focal point to allow informed evaluation of potential management measure within the 
CSLTMP. 
 

5. CONCLUSIONS 

• Most of the elements are in place to develop further and implement the CSLTMP.  
Despite this there is a lack of understanding at port level about fisheries science and 
management coupled with a desire to see change. 

• Several useful datasets, tools and indicators have been developed within GEPETO to 
address the needs of the CSLTMP and NWWAC stakeholders. 

• Although mixed fisheries in the Celtic Sea are demonstrably complex it is possible to 
pragmatically develop tools and to simplify the complexity into tangible indicators to 
monitor progress towards the long–term objectives. 

• The current ICES approach of single point, single species MSY targets and advice will 
need to be reconsidered in the framework of a long term mixed fisheries management 
plan.  Some developments have been made within GEPETO to inform this process. 

• While it is important to retain the bottom up nature of the CSLTM dialog is now 
needed with MSs and the EC to work through the institutional and legal complexities 
of implementation. 

  

6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• The GEPETO project supported scientific participation and contributions to national 
regional and international meetings related to fisheries management in the Celtic Sea 
and in particular the CSLTMP developed by the NWWAC. 

• The project developed new data sets and tool that can be used to simplify the 
complexity if mixed fisheries indicators. 

• Discussions were held with stakeholders from port to international level on their ideas 
for improved management of the fisheries in the Celtic Sea. 

• The framework and tools developed can be used in other mixed fisheries.  
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1. OBJECTIVES 

The objectives of the Bay of Biscay case study were to prepare the basis for a long term 
management plan for fisheries of Bay of Biscay (BoB) with the strong involvement of the 
fishing sector as well the scientists. This participative approach aims to produce, at first, a 
precise description of the key figures of the resources and fleets operating in the bay of Biscay, 
in order to share a common representation of the 'regional fishery system', then to discuss 
about the definition of management unit, combining territorial and fleet approaches, and 
prepare a road map for the preparation of a multispecific management plan for the Bay of 
Biscay.  

 

2. METHODOLOGY 

The activities of the Bay of Biscay Case Study was based on a collaborative work with the 
fishing sector focusing on : 

• The opportunity to define different management units, the approach to be developed 
for their definitions;  

• Analysis of scenarios to reach MSY through different options (exploitation pattern, 
reduction in number of days at sea, reduction in number of boats). The fishing sector 
aims that the management plans bring greater visibility through greater predictability 
of landings enabling maintaining the activity (socio-economic objectives).   

 

The different stakeholders participating in the Bay of Biscay case study were : 
• IFREMER (case study coordinator) 
• SWW RAC 
• AZTI 
• Comité national des pêches maritimes et des élevages marins (CNPMEM) 
• Comité départemental des pêches maritimes et des élevages marins du Finistère 

(CDPMEM29) 
• Pêcheurs de Bretagne 
• AGLIA 
• OPPAO 
• WWF 
• French national administration (DPMA) 
• Spanish national administration (MAGRAMA) 

 
The case study was organized in four items :  
 
1 . State of the art about management units; state of the art about management plans 

2 . Management units identification & definition 

3 . Management plans proposition & expert position 

4 . Coordination & dissemination 
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3. MAIN RESULTS 

3.1 . State of the art about management units; state of the art about management plans 

 
IFREMER has produced a review of management plans currently in practice in the Bay of Biscay 
case study, and of the road map followed to put them to work. Several parts were informed 
like: ICES divisions concerned and geomorphology of area, target species, fishing gear used, 
description of management plan in place (regulation, limit and target reference points, harvest 
control rules, information collected to support harvesting strategy...), road map followed, and 
main problems to implement management plan in Bay of Biscay (see above: description of Bay 

of Biscay Case Study). 

 
3.2. Management units identification & definition 

 
In addition to the bibliographic works, IFREMER has worked on management units. Various 
reflections were conducted like : concept of management unit, discussion about the territorial 
approach, consistency/feasibility with existing/operational management tools, need of 
spatialization of some management tools, methodology for a definition of management units, 
application to the Bay of Biscay case study.  
 
 3.2.1. Territorial approach 

 

IFREMER proposed in 2007 a definition for the concept of FISHERY as an entity defined for the 
management of the fishing capacities in a specific geographic area where various métiers 

operate for the catches of species that occupy habitats with similar characteristics. This 
approach is multi-fleets, multi-métiers and multispecific, and add a territorial approach in the 
declination of  management measures. 
 
The current management system includes two types of measures : conservation measures and 
access regulations. These measures can be modulate by specific areas, defined as 
management unit. Such fishery approach is complementary, and management units can be 
defined according to operational criteria like: 
 
 - « Physionomy » and geomorphology of fishing grounds and areas  
 - Particular ecosystems  
 - Target species  
-  Reality of spatial activity of fishermen (seashore, inshore, offshore) 
 - Regulatory environment & governance  
 - Specific management areas  
 
From this definition and criteria, we have identified several management units from coast to 
slope (Fig. 5).  
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Figure 5: Proposal of management units from coast to slope. 

 
 

 
The distributions of retained catches for the main nineteen species helped to refine the spatial  
limits of the different management units (Fig. 6).  
 
 

 
Figure 6: Distribution of retained catches for the main nineteen species for the French 
geolocalized vessels 
 
 
This scenario has been discussed in several meetings with stakeholders for the delimitation of 
management units in the Bay of Biscay case study (figure 7). 
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Figure 7:  Proposition of spatial management units in the whole  Bay of Biscay Case Study. 

 
 3.2.2. Fleet approach 

This Fleet approach results from the discussions with the stakeholders and the French fishery 
organizations within the ad hoc Working Group.  
 
The feeling of the fishing sector is that the territorial approach is a good approach, but it is still 
prospective. It seems too early for it to be applied, particularly in the current context. Indeed, 
there is still a lack of knowledge (especially about functional areas) to deploy a management at 
these scales. It was also pointed out difficulties for a precise delimitation of such territorial 
management units and to control the access of vessels to the different territorial units (need of 
geolocalize fishing vessels), and the risks to make more rigid the management system in case 
of repartition of the TAC by territorial management units. 
 
At the moment, the fishery organizations need to get clear elements to answer to the major 
objectives of the new Common Fisheries Policy. With the objective of a short term operational 
approach, the working group preferred to consider the Bay of Biscay as a whole (single 
management unit) and develop a FLEET APPROACH.  
 
This approach was considered more operational especially in the context of the Bay of Biscay 
multispecific management plan and future management objectives (MSY, discards).  
 
It was pointed out that this approach is compatible with a territorial approach according to 
management issues. 
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The PO Pêcheurs de Bretagne proposed to make a description of their own fleets operating in 
the North of Bay of Biscay (fleet description, spatio-temporal distribution, management stakes 
on each fleet and the possible interactions). For the South part, the work done by the fishery 
organization of Aquitaine (CRPMEM Aquitaine) in the CAPITAIN project can be used.  
 
3.3 . Management plans proposition & expert position 

 
SWWRAC proposed Bay of Biscay as case study in order to feed the preparatory work the 
European Commission wants to launch on a mixed fisheries management plan for Bay of 
Biscay, including main demersal species : Sole, Hake, Nephrops. The SWWRAC is therefore 
interested to benefit from GEPETO means and expertises and serves as technical platform for 
discussions and preparation of the management plan. This platform involves fishing 
organizations, scientists, French administration and NGO. In addition, Bay of Biscay have been 
chosen in order to contrast at a larger scale the on going experiment on "Grande Vasière" (sol 
muddy bottom area within Bay of Biscay) on which a spatial management approach is being 
tested to improve fishing activities and impacts on environment. The approach is being 
undertaken through a consultation platform involving fishing organizations, scientists, French 
administration, NGO. GEPETO case study is therefore complementary to this experiment. 
 
The objectives is to finally proposed a mixed-fisheries management plan allowing to reach 
policy objectives of Maximum Sustainable Yield and discards reduction while maintaining as 
much as possible profitability and employment (i.e mitigating economic impacts). Activities will 
go through discussions on defining management units from a scientific perspectives towards 
an operational one. The objective was  to deliver first rough scenarios at the end of the 
project. 
 
3.4 . Coordination & dissemination 

 

As coordinator of the case study, IFREMER organized throughout the case study both formal 
and informal meetings with a strong implication of French fishery organizations.  
 
Regarding to the dissemination different reports have been done through tenders:  
 
-Bouvard. V. Appui au développement local des travaux en France dans le cadre du cas  

d’étude Golfe de Gascogne. Projet GEPETO. CNPMEM. 25p. 
 
-Les Pêcheurs de Bretagne. Réflexion pour la définition d'un plan de gestion pluriannuel dans le 

Golfe de Gascogne, une approche par la description des flottilles. Projet GEPETO. 143p. 

  
-CNPMEM. Commercialisation des espèces benthiques et démersales du golfe de Gascogne. 
Projet GEPETO. 9p. 

4. ROAD MAP 

The next steps for the definition of a long term management plan for fisheries of Bay of Biscay, 
mainly driven by the fishing sector, are defined in a road map : 
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Phase 1 : Definition of the perimeter of the long term management plan for demersal fisheries 
of Bay of Biscay (area, species, fleet), according with global (article 9, CFP Reg. 1380/2013) but 
also specific objectives in terms of MSY levels, discard reduction, spatial management. 
 

Phase 2 : Proposal of management scenarios : fleet capacity and fishing effort adjustment 
under income and employment optimization constraints, spatial and temporal closures, …  
 

Phase 3: Analysis of the management options will be held using the IAM model : 
Impact Assessment Model for fisheries management, IAM, is a multi-species, multi-fleet (or 
multi-vessel) and multi-métier bio-economic model. 
The model enables to represent stocks dynamics, fleets dynamics and governance. The model 
was developed within a national research project aimed at defining methodologies for impact 
assessment of management plans for fisheries within a partnership approach with 
administration, stakeholders and scientists. It is designed to assess biological and 
socioeconomic impacts of scenarios related to fisheries management, evolution of the 
economic context and evolution of the environmental context (Merzéréaud et al., 2011). 
According to the European guideline for impact assessment, it provides ex-ante assessment of 
potential environmental, social and economic impacts of scenarios.  
Already been used in the STECF expertise framework to run simulations of options for the Bay 
of Biscay Sole management plan (STECF, 2011) as well in research projects to explore bio-
economic impacts of management options such as the adoption of selective devices in the 
Nephrops fishery in the Bay of Biscay (Raveau et al., 2012), the socio-economic analyses of the 
trade-off between different pathways to MSY (Macher et al., in prep) or the sensitivity of the 
MSY, MEY reference points to the multi-fleet context (Guillen et al., 2013).  
 

2014 : Parametrization of the IAM model : 
With the stabilized and agreed fleets and métiers selected  
With the new biological parameters following the last ICES WGHMM  
With economical data integration  
Contributions and dependency of the Bay of Biscay fleets  
 

2015 : Simulations of the selected management scenarios with IAM model and impact 
assessment through the empirical method developed by fishing organization. 
 

Phase 4: Long term management content has to be held by the sector, SWWRAC and 
administrations. 
 
 

5. CONCLUSIONS 

• General objective: Propose a mixed-fisheries management plan allowing to reach 
policy objectives of MSY and discards reduction while maintaining as much as possible 
profitability and employment  

 

• Several meetings have been held on plurispecific management plans of BoB with SWW 
RAC, French fishery organizations, scientists of Ifremer and administration. Various 
reflections were conducted:  

� Concept of management unit 
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� Discussion about the territorial approach  
� consistency/feasibility with existing/operational management tools 
� need of spatialization of some management tools 
� Methodology for a definition of management units 
� Possible Bay of Biscay management units  

  

• Conclusion of the Working groups: 
� Territorial approach : prospective approach  

- lack of knowledge to implement such a spatial management (studies on     
   functional areas in progress) 
-difficulty of delimiting precisely territorial management units  
-difficulty to control the access of vessels to the different territorial units  
-priority to obtain clear elements to answer to the major objectives of the new  
  CFP (MSY, discards) 

� Fleet approach :  
-More operational in short-term  
-And especially in the context of the BoB multispecific management plan and  
  the future management objectives 
-Compatible with a territorial approach according to management issues 

 

• Identification & description of fleet activities / spatio-temporal distribution / stakes on 
each fleet / interactions (spatial, technical, economic) 

 

• Even if a first rough scenario was not delivered at the end of the two years long project 
as planned, discussions are under a very good way. Stakeholders have been identified 
and decided to keep active the Working Group. The road map of the project is 
established. Different methods of ex-ante assessment of the impact of the 
management plan have been chosen: one from scientists using  IAM model  and the 
other one, more empirical, from fisheries sector. 

 

6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• Collaboration between science, fisheries sector and administration to develop the case 
study objectives, and hence  BoB  long term management plan. 

• Progress in improving the fisheries exploitation of European fishing grounds. 
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1. OBJECTIVES 

The main objective of the GEPETO case study “Iberian mixed fisheries” (IMF) was to develop an 
integral management plan taking into consideration the group of stocks that are jointly 
exploited by different fleets. The current management plan in the Atlantic Iberian waters is 
focused in the state of hake and Norway lobster stocks (EC, 2005). However, the Atlantic 
Iberian fleets are also very dependent on a broader number of fishing resources. 
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Figure IMF-1. Area covered by the Iberian mixed fisheries case study (ICES 
Divisions VIIIc and IXa, in blue in the map). Pink and green areas make 
reference to the management plan currently in force in the area. 

 
To accomplish this goal, the institutes involved in the case study (IEO and IPMA) proposed the 
application of the scientific methods used by ICES to provide mixed fisheries management 
advice on other European fishing grounds (Scenario A). At the same time, the Iberian fishing 
industry also proposed to provide an economic dependency index by fleet relative to one of 
the most important pelagic species in Iberian waters: mackerel (Scomber scombrus) (Scenario 
B). 

2. METHODOLOGY 

Scenario A 

 

The Fcube model (Ulrich et al., 2011) was the mathematical method chosen to develop the 
Iberian mixed-fisheries management analyses. The reason for this choice was that Fcube is the 
method currently used by ICES to advise the European Commission on the management of 
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mixed fisheries, particularly in the North Sea. One of the main characteristics of this method is 
that it requires a very detailed disaggregation of fishing units and fish stocks. 
 
Regarding fishing units, both categories defined by the European Data Collection Framework 
(EC, 2008) were adopted: fleet segments and metiers. To compile these data, IEO and IPMA 
made a particular effort because the required fleet disaggregation was higher than that used 
by the ICES expert groups which assess the Iberian stocks. Finally, 13 métiers and 24 fleet 
segments were used to split the Iberian catches (Tables IMF-1 and IMF-2). 
 
 
 
 
Table IMF-1. List of the Spanish and Portuguese DCF metiers of Atlantic Iberian waters (ICES Divisions 
VIIIc and IXa) used in the Iberian mixed-fisheries forecast analysis. 

 
Métier DCF Definition 

GNS_DEF_60-79_0_0 Spanish set gillnet targeting a variety of demersal fish (“BETA”)  

GNS_DEF_80-99_0_0 Spanish set gillnet targeting hake (“VOLANTA”)  

GNS_DEF_>=100_0_0 Spanish set gillnet targeting monkfish (“RASCO”)  

GTR_DEF_60-79_0_0 Spanish trammel nets targeting a variety of demersal fish 

LHM_DEF_0_0_0 Spanish hand line targeting hake 

LLS_DEF_0_0_0 Spanish set longline targeting demersal fish  

MIX_polyvalent  Portuguese polyvalent artisanal fleet 

OTB_CRU_>=55_0_0 Portuguese bottom otter trawl targeting crustaceans 

OTB_DEF_>=55_0_0 Portuguese and Spanish bottom otter trawl targeting demersal fish 

OTB_MCD_>=55_0_0 Spanish bottom otter trawl targeting crustaceans and demersal fish 

OTB_MPD_>=55_0_0 Spanish bottom otter trawl targeting mixed of pelagic and demersal fish 

PS_SPF_0_0_0 Portuguese and Spanish purse seine targeting small pelagic fish 

PTB_ MPD _>=55_0_0 Spanish bottom pair trawl targeting mixed of pelagic and demersal fish 

 

 

 

Table IMF-2. List of fleet segments used in the Iberian mixed-fisheries forecast analysis. DFN: fixed 
netters; DTS: demersal trawlers; HOK: vessels using hooks; PGP: polyvalent artisanal fleet; and PSX: 
purse seiners. 

 
Acronym VL0010 VL1012 VL1218 VL1824 VL2440 VL40XX 

DFN DFN0010 DFN1012 DFN1218 DFN1824 DFN2440 -- 

DTS DTS0010 -- DTS1218 DTS1824 DTS2440 -- 

HOK HOK0010 HOK1012 HOK1218 HOK1824 HOK2440 -- 

PGP PGP0010 PGP1012 PGP1218 PGP1824 PGP2440 -- 

PSX PSX0010 PSX1012 PSX1218 PSX1824 PSX2440 -- 

 
 
In relation to the species included into the analysis, the number of stocks was determined by 
the availability of population indices, which are only provided for those stocks with analytical 
assessment. Thus, 5 were the stocks selected (Table IMF-3).  
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Table IMF-3. List of stocks included in the Iberian mixed-fisheries forecast analysis. 

 

Species Picture 
Stock 

distribution 

Analytical 

assessment 

Model 

2014 ICES 

Advice (t) 

Hake  

(Merluccius merluccius) 
 

VIIIc-IXa GADGET 13123 

Horse mackerel 

 (Trachurus trachurus) 
 

IXa AMISH 35000 

Four spot megrim 

(Lepidorhombus boscii) 
 

VIIIc-IXa XSA 1957 

Megrim 

(Lepidorhombus 

whiffiagonis)  

VIIIc-IXa XSA 300 

White anglerfish 

(Lophius piscatorius) 
 

VIIIc-IXa SS3 1476 

 
 
The Iberian Fcube analysis was set with five management scenarios, following the guidelines 
used for the North Sea mixed fisheries advice (ICES, 2013a): 

• MAX: The underlying assumption was that fishing stops when all quota species are 
fully utilised with respect to the upper limit corresponding to single stock exploitation 
boundary. 

• MIN: fishing stops when the catch for the first quota species meets the upper limit 
corresponding to single stock exploitation boundary. 

• HKE: all fleets set their effort at the level corresponding to their hake quota share, 
regardless of other stocks. 

• Fsq: effort was set as equal to the most recently recorded year for which there are 
landings and discard data (2012). 

• MP: effort was adjusted according to the effort management regime established by 
the Iberian hake management plan. 

 
Scenario B 

 
To design an appropriate economic dependency index a variety of fishery, economic and social 
data were collected: landings of mackerel (volume and value), total landings (volume and 
value), and number of vessels and crew number. These data series were combined to create 
three indicators:  

1. IND1: Ratio of mackerel sale value between total landings value. 
2. IND2: Mean number of crew per vessel. 
3. IND3: Total number of crew by fleet segment.  

 
Finally, these three indicators were combined to test two potential economic dependency 
indices: 

DI1 = IND1 * IND2 
DI2= IND1 * Log(IND3) 
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Both ID1 and ID2 give the highest values to fleet segments using gillnets (DFN), long lines 
(HOK) and purse seine (PSX). However, only ID1 gives high values to the trawl fleet segment 
(DTS). 
 
 

Table IMF-1. Value of the two potential Dependency Indices by fleet segment. 
ID1 multiplies the relative value of mackerel in landings (IND1) by the number 
of fishermen by vessel (IND2). ID2 multiplies IND1 by the logarithm of the 
total crew in the fleet segment (IND3). 

 

FLEET SEGMENT DI1 DI2

DFN 0.4 0.31

DRB --- ---

DTS 0.5 0.11

FPO 0.1 0.12

HOK 0.5 0.30

PGO 0.0 0.06

PGP 0.1 0.05

PSX 0.7 0.24

TBB 0.0 0.00

 

3. MAIN RESULTS 

Scenario A 

 
The results of the 5-stocks Fcube Iberian mixed-fisheries analysis were presented at the ICES 
WGMIXFISH-METH 2013 (Castro and Silva, 2013), where were accepted as preliminary and 
included in the report (ICES, 2013b). Thus “Iberian waters” was added to the geographical 
areas covered by this ICES experts group responsible for advising on the management of 
European mixed fisheries. These results were also shared with industry and Administration in 
several GEPETO and SWW-RAC meetings. There, it was recognized that the Fcube scenarios 
give an alternative approach to the current ICES single-stock forecast system, providing an 
integrated vision of the joint exploitation of the stocks considered. Besides, the comparative 
analysis of different management scenarios provides to both Administration and industry 
realistic references of the fisheries evolution under different management contexts. Its 
detailed parameterization allows observe the particular consequences of common 
management measures on each particular fishing unit. 
 
Results of running Fcube scenarios for 2014 are given in Figures IMF-2 and IMF-3. Scenario 
MAX provides the highest over-quota for hake (HKE), around 100%.  Scenarios MIN and HKE 
forecast similar losses in landings by stock, identifying HKE as the limiting stock. Scenario Fsq 
(effort status quo) seems to be in line with the horse mackerel (HOM9) and white anglerfish 
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(MON) TACs. However, scenario MP (management plan) provides catch losses for most of 
stocks except HKE, whose over-quota achieves around 20%. 
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Figure IMF-2. Results of the Iberian mixed-fisheries forecast. Plot of ratios of 
landings (landings expected in relation to the ICES advice for 2014) by stock 
and Fcube scenario. HKE: southern stock of hake, HOM9: horse mackerel IXa 
stock, LDB: for-spot megrim southern stock; MEG: megrim southern stock; 
MON: white anglerfish southern stock. 

 
 

Regarding effort allocation, scenario MAX provides increases of effort in trawl and polyvalent 
artisanal fleets due to the variety of target species (Figure IMF-3). However, scenario MIN 
provides opposite results, with slight increases in most monospecific fleets (gillnet and 
longline). Now are scenarios HKE and Fsq that give the most similar forecasts, showing that 
HKE was probably the most decisive stock in the distribution of effort last year. Scenario MP 
provides reductions of 7% for all fleets except trawl, which result the most limited fleet (27%). 
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Figure IMF-3. Results of the Iberian mixed-fisheries forecast. Plot of ratios of 
effort (effort expected/effort observed) by fleet segment and Fcube scenario. 
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Scenario B 

 

The dependency indices obtained (DI1 and DI2) were presented to the fishing industry at a 
SWWRAC meeting. However, although their usefulness was appreciated, the lack of 
agreement between fishing associations finally stopped its further development and potential 
application. The industry agreed that scenario A could contribute to the European 
management process (recalculation of the TAC by applying a mixed fisheries approach), while 
scenario B is restricted to national allocations among fleet units. 
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Socio-economic

advice

TAC/stock

QUOTA/MS

MEMBER

STATE
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Share/fleet

A

STECF

BEUROPEAN
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Figure IMF-4. Explanatory diagram about the process of fishing advice and 
management in Europe and MMSS. 

  

4. ROAD MAP 

Due to the unbalanced reception of the two scenarios presented, it was decided to invest in 
the development of Scenario A. For designing a roadmap it was followed the ICES protocol 
regarding the acceptance of scientific contributions to provide operative advice. To do this, it is 
required the further development of the analytical configuration of the Iberian waters case 
study in future WGMIXFISH meetings. Therefore, the work was oriented to collect new data to 
update the Iberian mixed-fisheries analysis at its next meeting, which will be held in May 2015, 
after the conclusion of the project GEPETO. 
 
At the same time, and with the intention of not losing the Scenario B contributions, the data 
compiled in Scenario A were shared with the MyFish FP7 project, whose main task is the 
application of bio-economic simulation models in Atlantic Iberian fisheries. 
 
It is hoped that the final results of both projects, GEPETO and MyFish, will serve as scientific 
bases to ICES in order to advise the European Commission in relation of Iberian mixed-fisheries 
management in the near future. 

5. CONCLUSIONS 

• To improve the present management plan in Iberian waters requires the inclusion of 
the most important exploited species (mixed-fisheries approach). 
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• The scientific (Fcube method) and technical (DCF fleet segmentation) basis for the 
analysis of the Iberian mixed-fisheries management is developed and ready for 
implementation. 

• The scientific protocol (ICES) required by Administration (EC) to take into consideration 
the results of the Iberian mixed-fisheries analysis has been launched by ICES. 

• The extension of the economic analysis (FLBEIA method) of the Iberian mixed-fisheries 
case study has been carried over to MyFish project.  

 

6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• Institutional collaboration between the countries (Portugal and Spain) involved in the 
case study. 

• Collaboration between science (IEO and IPMA), industry (SWW-RAC and fishing 
associations) and administration (EC and National Administrations) to develop the case 
study objectives. 

• Progress in improving the fisheries exploitation of European fishing grounds. 
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1. OBJECTIVES 

Capbreton is characterized by a high fishery production, and a number of different fleets 
competing with a limited space. It is also a cross-border area, with different levels of legislation 
(Regional, National and European). This situation results in a variety of interest which makes it 
difficult to agree on management objectives and measures. It also raises the questions of its 
control and scientific monitoring. As an example of these difficulties, the objectives of the Case 
study changed during the project because of the lack of agreement within the fishing sector. 
 
In the first case study meeting, held in Bilbao in April 2013, the objectives and a workplan for 
the CS were agreed with the fishing sector. In Bilbao, it was decided to measure the 
dependence on Area 1 and Area 2 for the vessels which operate in Capbreton (a figure of these 
areas is included in the activity 1 report of WP5).No disagreement was expressed at that time, 
but the objectives were not shared by the entire fishing sector. This was made explicit in 
October 2013, at the CS meeting held in Ciboure., where a discussion among different 
members of the CCR led to a redefinition of the objectives.  
 
The final objectives defined for this case study are to describe the fishing activity and its 

dependence on the four statistical rectangles which define the study area of Capbreton (Fig 

1.). Thus, the idea of studying the dependence on areas 1 & 2 were abandoned. 
 
 

 
Figure 1. Study area 

 

2. METHODOLOGY 

A questionnaire was designed by AZTI and IFREMER to describe the fishing activity and its 
dependence on the four statistical rectangles which define the study area of Capbreton.  
 
The questionnaire was sent to the fishing sector representatives to get their approval. 
IFREMER Aquitaine and AZTI contacted with the representatives of the Fishing organization, 
who facilitated the contact with individual fishermen. 
 
In Aquitaine, a person was subcontracted to do this job. He interviewed a total of 36 vessels 
from an overall of 59 vessels operating in the area. In the Basque Country, a total of 44 vessels 
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were interviewed to cover the artisanal and purse seiner fleets operating on Capbreton. For 
the rest of the fleet, logbooks and VMS data were used to describe their activity and to 
estimate the dependence on the fleet to Capbreton area. 
 

3. MAIN RESULTS 

3.1. French activity (surveys) 
 
76% of surveyed vessels are less than 12 m, they are subservient to a coastal area.  Versatility 
of these vessels surveyed is quite low: all trawlers are dedicated trawlers, nearly half netters 
are exclusive netters and 22% longliners operate just a single métier. 
 
Fishing activity, regardless of the practiced metier, is distributed evenly throughout the year. 
61% of vessels have fishing activity only in Capbreton area (Fig. 1) and 50% of them account for 
75% to 100% of their turnover in this area (Fig. 2 and Fig. 3), 30% achieve 100% of their 
turnover within 12 nautical miles.  
 
 

 
Figure 2. Percentage of vessels working exclusively in Capbreton  

 
 

 
Figure 3. Number of vessels working in Capbreton and outside Capbreton, depending on their 

turnover  
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Figure 3. Percentage of turnover realized in each area for French vessels 

 
There is also a strong dependence of the fishing activity on few species: Longliners mainly 
catch two species, hake and sea bass, which alone account, depending on the month of the 
year, 64% to 96% of total turnover. Gillnetters fish mainly three species, hake, sea bass and 
sole. Sea bass fishing is mainly focused on the first quarter of the year, sole and hake 
supplement the activity in the rest of the year. Pelagic trawlers meanwhile achieve almost 
100% of their turnover with mackerel and albacore tuna.  
 
To summarize the results of the investigation, it appears that the fishing activity in the area of 
Capbreton is characterized by:  
 

• A majority of small vessels (-12 m) working mainly in the 12 nm;  

• Rather specialized vessels: lining vessels, trawlers, netters; 

• Turnovers dependent on a few species: hake, sea bass, sole;  

• Some more than 12 m vessels, trawlers targeting pelagic like albacore tuna and 
mackerel. 

 
 From a spatial point of view, the French ships surveyed attend the entire Capbreton area 
except Spanish territorial waters. 
 
 

3.2. Spanish activity (surveys and logbooks-vms analysis) 
 

a. Surveys:  
 
44 fishermen were interviewed. 26 of them belonged to the artes menores  fleet, and 17 to 
the purse seiner fleet.  The artes menores fleet includes those small scale vessels using gears 
defined as artes menores in the Spanish Regulation, which are nets (4 different types), 
longliners, handlines and traps and pots.  
 
 

Artes menores: 

 
o A 23% of the artes menores operate exclusively in Capbreton (Fig. 4). These are vessels 

which don’t participate in the tuna fishery, and thus, work near the coast during all the 
year. The rest of the vessels (77%), operate also beyond the limits of capbreton, but they 
get from the study area the most of their annual turnover (a mean value of 73%) 
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o Results show that the 92% of the artes menores gets from Capbreton more than the half of 
its annual turnover (Fig. 7). It is also noteworthy that the 85% of their activity is developed 
inside the 12 nautical milles. 

o When analysing the spatial dependence more in detail, we need to distinguish the fleet 
depending on their base port. Artes menores fleet from Bizkaia depends mainly on 
statistical rectangle 15E7, while the fleet coming from Gipuzkoa develops their activity in 
rectangles15E, 16E7 and 16E8. 

 

Purse seiner fleet: 

 
o Any of the purse seiners interviewed work exclusively in Capbreton (Fig. 4). As a mean 

value purse seiners take from the study area the 48% of their annual turnover. 
o In general, the most of their fishing activity (60%) is developed outside the 12nm and in 

statistical rectangle 16E8.  
o An area with no fishing activity can be observed near the French coast, which is due to 

regulatory constraints. Near Spanish waters there is an area of high activity very near the 
coast, which may correspond to the fishing of live bait for the tuna fishery. 

 

 
Figura 6. Percentage of vessels working exclusively in Capbreton 

 
 

 
Figura 7. Number of answers depending on the turnover obtained inside Capbreton 

 
b. Logbooks and VMS:  

 
The 95% of total catches made in Capbreton correspond to the purse seiner fleet. Regarding 
the number of vessels working in the area, purse seiners represent the 56%, followed by the 
artes menores fleet with a 13%, and the artisanal longlinersfleet (“palangre”) with a 10%. 
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The Basque fleet show a higher dependency of Capbreton, but there is also an important 
activity of vessels coming from others regions (mainly Cantabria and Galicia), which also get 
there a significant percentage of their catches (Table 1). 
 
Basque coastal trawlers fish in Capbreton the whole of their annual catches. Together with 
Cantabrian trawlers, they develop their activity in the east and south of statistical rectangle 
16E7. 
 
Purse seiners also catch a significant part of their catches in the study area. The Basque fleet 
gets a mean of 60% of its annual catch from the study area. Cantabrian purse seiners get the 
45%. Galician and Asturian purse seiners get the 25%. The activity of this fleet is developed in 
statistical rectangles 15E7 and 16E8 (Fig. 8). 
 
The fleet registered as artes menores represents a special case, as it is not fully covered by 
official data. Bearing in mind that we are only referring to the fleet larger than 10m, we 
observe that the Basque fleet get a 42% of its annual catches from Capbreton. However, the 
variability of this mean value is very high and range from 0 to 100%. Additionally, we can 
expect a higher dependency for the fleet smaller than 10m length, as they have limited 
movement and they do not participate in the tuna fishery 
 
Vessels registered as “palangre”, “volanta” and “rasco” in the Basque Country, fish in 
Capbreton, respectively, a 38, 29 y 27% of their annual catches. 
 
 
 

Table 1. Percentage of their total catch extracted from Capbreton 

% Kg dentro de Capbreton Euskadi Cantabria Asturias Galicia

ARRASTRE DE FONDO EN CANTABRICO NW 99% 33% - 6%

ARRASTRE DE FONDO EN ZONAS CIEM VB, VI,VII y VIIIabde. 2% 1% - 1%

ARTES MENORES EN CANTABRICO NW 42% 25% - 10%

CERCO EN CANTABRICO NW 61% 45% 26% 25%

PALANGRE DE FONDO EN CANTABRICO NW 38% 2% 4% 7%

RASCO EN CANTABRICO NW 25% 16% 5% 3%

VOLANTA EN CANTABRICO NW 29% 3% 4% 1%  
 
 

 
Figure 8. Distribution of catches by census and statistical rectangle 
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4. ROAD MAP 

The lack of shared objectives in the management of this region makes it impossible to define a 
roadmap for the future. However, the objectives of the case study have been fulfilled, and the 
results obtained can be very helpful in any management plan which may be discussed in the 
future:  
 

• The description of the activity in the area, and the dependence of French and Spanish 
fleet on different areas inside Capbretón, can be used as starting point in any 
management decision which may be discussed in the future. 

• During the project, the relationship between fisheries organizations and scientific 
institutes has been strengthened, and direct participation of the fishermen has been 
achieved. This is basic to create working dynamics which enhance collaboration and 
direct participation from all actors. 

 

5. CONCLUSIONS 

• The main problem found in the case study was the lack of agreed management 
objectives for the case study. This situation led to a change in the objectives defined in 
the first stage of the project, which reduced the time available for the case study and 
limited its scope. In general, it can be said that fisheries management in cross border 
areas is a challenge. Regional management plans need to be designed for these areas, 
in order to harmonize national and regional regulations, take into account the existing 
diversity of interests (i.e. French/Spanish, industrial/artisanal), and reach agreements 
about the objectives of the management and the means to monitor and control it. 

• Direct participation of the fishermen was achieved by incorporating Fisheries 
organizations as partners (CCR Sur) and subcontractors (Federación de Cofradías de 
Bizkaia, Federación de Cofradías de Gipuzkoa, Organización de Productores de Pesca 
de Ondarroa).  This way of operating, scientists and fishing sector working hand in 
hand, has been fruitful in terms of improved communication and commitment in 
fulfilling the workplan. 

• Spatial information of the distribution of the fishing activity is of great relevance when 
designing management plans, specially, for regional management plans. 

• Surveys may be a valid method to collect information about the fishing activity of a 
fleet. This is especially relevant for the artisanal fleet, which is not well covered by 
official data. But it may be also important for others fleets, as give stakeholders the 
opportunity to tell their perception of their activity. 

• In order to improve the spatial resolution of the information gathered by the surveys, 
the areas defined must be meaningful for the fishermen 

• Linking VMS and logbook are a useful way to get catch distribution of the fleet at a 
high spatial resolution. 

• Both France and Spain have fleets which obtain from Capbreton the main part of their 
annual catches. Fishing activity is distributed in different areas inside the four 
statistical rectangles, depending on the gear used and the port base of the vessels. 
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6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• The description of the activity in the area, and the dependence of French and Spanish 
fleet on different areas inside Capbretón, can be used as starting point in any 
management decision which may be discussed in the future. 

• Problems encountered may be used as a warning of the difficulties that may be faced 
when designing regional management plans in cross-border areas. 

• During the project, the relationship between fisheries organizations and scientific 
institutes has been strengthened, and direct participation of the fishermen has been 
achieved by incorporating Fisheries Organizations as partners and subcontractors. This 
way of working has proved to enhance collaboration and direct participation from all 
actors, giving different stakeholders the opportunity to consider the viewpoint of 
others. 
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1. OBJECTIVES 

Main Objective: Ensuring the sustainability and profitability of the activity of mixed fleet 
specialised on the capture of octopus by the means of a management plan.  
Specific Aims of the Management Plan:  
Maintaining the mixed nature of this fleet by using the right management tools on several 
levels:  

• Environmental: Assuring the sustainability of the resources and environment issues 

• Social: Securing employment  

• Economical: Ensuring the Value of Catches.  
 

2. METHODOLOGY 

Methodology 
 

1. Creation of a working group with stakeholders 
2. Road map Proposal. 
3. Development of a work plan 
4. Data collection for the description of the fleet and the activity of the fleet 
5. Meetings between stakeholders: work planning and results agreement 
6. Direct consultation with the sector in order to know their opinion and proposals 
7. Encouraging collaboration in the module participative 
8. Collection of information on the value of the fishery products. 
9. Dissemination of the project and the results achieve. 

 

 
 
To develop the work in this case study was created a work group between the Fishing sector 
representatives the regional fisheries administration and the case study coordinator. 
This work group meets periodically during the project to review the tasks done in each stage. 
The WP leaders proposed activities in order to achieve the project objectives and the group 
drew up some reports. 
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The first problem encountered was the election of the vessels that were included in the target 
fleet. The group reaches an agreement about the fleet structure and regarding the fisheries 
data and choosing with the vessels with catches of octopus in the last year. 
Afterwards the group works in the fisheries description and they compiled all Octopus related 
legislation. At the same time they contribute to improve the current plan with a new point of 
view and ideas about how manage this fishery. 
The group promoted the workshop about new strategies for the Iberian Atlantic fisheries in 
Santiago de Compostela. 
The definition of this management unit was validated by the stakeholders. 
The sector was asked about their opinions and proposal through a brief consultation and also 
the sector was encourage to take part in the participative module with a survey about their 
fisheries. 
The fishermen representatives contributed with a report about the value of fishery products. 
 
Problems encountered to develop the work 
 

• The group hasn’t held any meetings with fishermen at local level. 
• The Administration undertook changes to the current planning and the Fishing Sector 

opinion differ. 
• The stakeholders are debating the technical issues and not dealing with others issues 

that have influence in their future activity. It is very difficult to planning to long term. 
 

3. MAIN RESULTS 

1. Description the Fleet 

 
The Fleet comprised, is made of smaller scale artisan vessels used for inshore fishing, 
of a very polyvalent nature, due to having several gears and targeting different 
species. This type of fleet is known as “Minor Gears” and they usually operate on the 
National Cantabric Waters and the North West. 
The workgroup has drew up several reports and proposed a map with the most 
representative operational areas. 
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The reports done: 
 

REPORT WP CONTENT 

GEPETO WP4 Octopus CS WP4 Fleet description 

GEPETO WP5 Octopus CS WP5 Status of the Gears 

GEPETO WP5 Octopus CS (Annexes) WP5 Regulatory Standards 

GEPETO Octopus UG  WP4 & WP5 Management Units definition 

GEPETO Octopus CS. Sector proposal  Proposal to improve the current plan. 

GEPETO Value of Products WP5 Market report about targeted species 

 
 

2. Current management revision 

 
The group make a revision about the “Regulations developed in order to regulate 
Octopus Captures in recent years” in order to know the real problems and difficulties 
to improve the actual management plan. For this task they have reviewed all 
documents and regional rules from 2006 to 2013. 

 
3. Defining operational management unit that it reflects the complexity of the structure of 

the fleet involved, called “artes menores”.  

 
The fleet is made out of 1327 Vessel (as on the 1st of May 2013), and they all have 
authorised Octopus Traps Gears (NASAS) on their licences. Only 676 managed to catch 
octopus on the 2012. 
The number of vessel varies yearly, but it is approximately around 700 vessels. 

Structure of the Fleet: 

• Main Fishery:  with Nasas (Specific Octopus Traps) Gears. Code FAO (FPO-) 

• Secondary Fisheries: 

- Shellfish Picking (Shellfish). Code FAO Gears (DRH-… & others) 

- Gill (Gill). Code FAO Gears (GTR- …, GNS-…) 

- Hooks (Hooks). Code FAO Gears (LLS-…)  

Throughout time, fleets that capture this species have had to adapt their structure so 
that they can optimise their resources, having to enforce technical and managerial 
measures.  
 

4. The sector participation in the survey online 

 
The coordination of this case study encouraged the stakeholders in order to give their 
opinions and collaborate with testimonies and multimedia docs in the Participative 
Module. 
Like one project activity, the fishing sector took part in the survey which it was 
uploaded in the GEPETO web page. 
The fisheries in Galicia filled the survey with 32 testimonies, this contributions were of 
different fishermen organization from the north to south of this region. In the future 
this tool could be used as an indicator of follow in the plan. 
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Image from survey in web that it shows the Galician sector participation 

 
 

5. Performing a proposal document on the implementation of a management plan. 

 
We wanted to encourage the fishing industry in the search of proposals to improve the 
management of the fleet.  
The case study coordinator drew up a document to ask for the possible improvements 
in the current management. The stakeholders answered about technical measures, 
following and control of the resources, Monitoring and plan evaluation, another 
proposals. 
With this activity we wanted to know how improve the actual plan and afterwards 
analyze the results in order to send to the plan managers. The administration received 
the report and held a meeting on July to value the proposals with the stakeholders. 

 
6. Increase the knowledge about the market problems to these fleets. 

 
The SWAC hired the Federacion Galega de Confrarias de Pescadores in order to draw 
up a report about the value of products in this fishery. 
This organization wrote a document which it shows the market evolution for the 
targeted species for the fleets selected, but the most interesting thing were the 
initiatives developed by the sector to solve the marketing of this products using the 
social networks and Internet. 

 
7. Roadmap proposal and next steps for the future. 

 
In the Workshop about small scale fisheries held in Madrid on 24 April, The case study 
coordination has proposed a roadmap to follow after the end of the project. 
To continue with the work done, the work group shall to reach an agreement about 
the objectives and set the schedule for the next stages. 
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4. ROAD MAP 

After the end of GEPETO the stakeholders must to decide if the work can continue, then is 
possible to follow the road map. 

• Form a working group to work on the development of the management plan.  

• Seek funding working group to design the management plan.  

• Agree a program for the development of the plan. Set contents and objectives  

• Set a timetable for implementing the Management Plan. 
 

5. CONCLUSIONS 

• The fleet problematic was analysed in the project with a new point of view, that it 
could be used in the next years to improve the current plan. 

• The management right now don´t take into account all fisheries possibilities for this 
fleets and with the work done in GEPETO, the stakeholders have new tools to manage 
the fisheries. 

• There is a compromise for the administration to change the regional fisheries 
regulation in order to include the ideas proposal in GEPETO. 

 

6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• Improve work among stakeholders 

• Increase the knowledge of fisheries 

• Provide solutions to the existing problems. 

• Working with a common methodology between actors from several countries 
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1. OBJECTIVES 

Despite the importance of bivalve harvesting in Ria de Aveiro, there is a huge lack of basic 
information inherent to the fishery (eg. fishing effort, distribution and abundance of target 
species, catch composition and unreported catches) as well as socioeconomic data and on the 
biology of the target species, which hinders the implementation of true management plans, 
compromising the sustainability of this activity in the medium-term. The present study emerge 
in this context and aims to collect information that allows, in short-term, the development of a 
management plan and to promote a co-managed regime for this fishery. 

2. METHODOLOGY 

Fishing areas; Empirical distribution of commercial species; Distribution of fishing methods 

As agreed with the representatives of the sector, based on their own knowledge and 
experience, they identified the main fishing areas, the distribution of the commercial species 
and the fishing techniques used within Ria de Aveiro to harvest bivalves. The information 
obtained was mapped and allowed to design the bivalve monitoring survey carried out in 
June/July 2013.  

 

Socioeconomic, Demographic and Fishery aspects 

A questionnaire was designed which aimed to collect basic data for clam harvesting in the Ria 
de Aveiro. The first part of the questionnaire aimed to identify the problems experienced by 
harvesters and to know the solutions they propose to overcome them. The second part aimed 
the acquisition, at one hand, of social, economic and demographic information, and, on the 
other, of information related to commercialization. Finally, part 3, intends to know whether 
professional harvesters use other fishing gears throughout the year. The surveys were 
conducted during 2013 with the collaboration of Associations/Organizations of professionals 
harvesters engaged in the Ria de Aveiro, namely APARA, VIANAPESCA and AKTEA. 
 
Fishing logbooks 

The harvesters who voluntarily collaborated in this study were asked to fill, on a daily basis, a 
fishing logbook in order to gather relevant information concerning to the fishing effort, the 
species caught, the fishing areas and the selling price of harvested species. 
 
Fishing survey 

A fishing survey took place between June and August 2013 and covered the main channels of 
the Ria de Aveiro. Sampling was carried out along 290 transects with a distance of 200m 
between each other, with the exception of the Canal de Ovar where transects were 400m 
apart. Depending on the width of the channel, one to five samples were taken at each 
transect. A total of 828 stations were sampled. Overall almost 62 Km of channels, “Cales” and 
“Esteiros” of the Ria de Aveiro were surveyed. The survey was carried out onboard fishing 
vessels and all samples were taken by a professional fisherman in order to ensure that the gear 
used was properly operated. A bullrake similar to the ones used by bivalve harvesters was 
used to obtain the samples. However, in order to retain juveniles a 10mm mesh size was used 
to cover the grid of the gear. During sampling, the position of boat was remained unchanged 
once it was anchored in bow and stern of vessels. The area dredged was determined by 
multiplying the length of the month by the distance of the tow. To determine the tow distance 
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(d), it was tied up a string at dredge tooth mouth that passed through a weight on the bottom 
and that was held by a technician on the vessel’s starboard. During the tow operation the 
string was held in tension and pulled at the rhythm of bullraking. At the end of the tow 
operation, the distance towed (d) corresponded to the length of the string pulled (d’) during 
sampling. Samples were washed in situ on a 1 mm mesh sieve and all the retained bivalves 
were placed in properly labeled plastic bags and carried to laboratory for further analysis. At 
laboratory bivalves were identified, weighted and measured. 

 
Biology of the species 

Samples of Cerastoderma edule, Ruditapes philippinarum and R. decussatus were collected by 
hand dredging by professionals harvesters between January and December 2013, at 
approximately monthly intervals. Approximately 40 individuals greater than 25 mm SL for the 
cockle and 30 mm SL for the other species were selected each month in order to study the 
gametogenic cycle. The internal structure of the gonad was examined by histological 
preparation. Microscopic examinations of each section permitted assigning each specimen to a 
stage of gonadal development: Stage 0, inactive/resting; Stage I, early active; Stage II, late 
active; Stage III, ripe; Stage IV, partially spawned; and Stage V, spent. Whenever two or more 
stages occurred simultaneously in one single section, the staging criteria decision was based 
upon the condition of the major part of the preparation. In order to determine the size at first 
maturity, defined as the SL at which 50% of the population is mature, an additional sample of 
300 specimens per species (ranging between 15 and 39 mm for the cockle, 13 and 55 mm for 
the manila clam and between 21 and 64 mm for the pullet carpet shell) was obtained in June, 
July and August 2013. This period of the year was selected because, according to the 
histological analysis made in the same month of the previous year, all adult specimens were 
either at the ripe or spawning stages. The gonads of these specimens were monitored using 
the histological methods described above. The individuals were considered mature when the 
gonad was determined as Stage III or Stage IV. 
 

3. MAIN RESULTS 

In the present report is summarised the main results achieved during the GEPETO project. 
Notwithstanding, a detailed description of the results obtained can be found in the Ria de 
Aveiro Case study reports that are available in the website of the project. 
 
 
Fishing areas; Empirical distribution of commercial species; Distribution of fishing methods. 

According to the information provided by the professionals, the Ria de Aveiro was divided into 
9 fishing zones (Figure 1), namely: Canal de Mira; Canal de Ílhavo; Canal Principal and Esteiro 
dos Frades; Canal do Parrachil and Testada; Canal do Espinheiro; Canal de São Jacinto; Cale do 
Ouro; Cale da Moacha; and Canal de Ovar. Moreover the information obtained allowed us to 
identify the distribution of the main target species (Figure 1) and the area where the different 
harvested methods are used (Figure 2). 
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Figure 1. Clam harvesting in Ria de Aveiro. Distribution of the target species in 2012 (based on 
harvesters’ knowledge). 
 

 
Figure 2. Distribution of the clam harvesting techniques in the Ria de Aveiro. Onboard clam 
harvesting (left) and on foot harvesters (right).   
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Socioeconomic, Demographic and Fishery aspects 

A total of 68 enquiries were performed, of which 13 (19%) were answered by women. The 
majority of the interviewers (47) belong to the fishing community of Torreira, 12 to Murtosa 
fishing community and the remaining live in Aveiro or Gafanha da Nazaré. The main results 
were subdivided into four major themes, namely: a) Socioeconomic and demographic 
features; b) Problems faced; c) Characterization of fishing activities and commercialization; d) 
Use of other fishing gears.  
 
a) Socioeconomic and demographic features 

 
It was gathered information concerning harvesters age composition, age that harvesters 
entered the fishery, education level, local of birth, homeplace, family tradition, size of 
household, number of children, marital status, kind of harvester and women participation in 
fishing is synthesized in Figure 3. 
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Figure 3. Clam harvesting in Ria de Aveiro. Age composition of the harvesters and age that 
harvesters entered the fishery (A), education level (B), local of birth (C), homeplace (D), 
familiar tradition in clam harvesting (E), size of the household (F), number of children (G), 
marital status (H) and wife participation in fishing (I). 
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b) Problems faced by harvesters.  

 
Regarding management, some of the clam harvesters mentioned that the classification of the 
bivalve production areas in the Ria de Aveiro should be reviewed since the microbiological 
quality of some areas are higher than the classification currently in force. On the other hand, 
they advocated a faster dissemination of the results of the laboratory analysis concerning 
biotoxins. Many harvesters also claimed the increase of daily catch limits. They also claimed 
the legalization of bivalve harvesting by divers in apnea and the “all-in-one” license 
implementation. In what concerns control almost all of the harvesters referred the inefficient 
control along all the year round in some areas of the Ria de Aveiro, since there exists a great 
deviation of captures by illegal harvesters that do not take into account the minimum landing 
size currently nor the quotas in place. Moreover, some harvesters claimed for a more and 
better control at Ria de Aveiro in order to avoid the use of bivalve dredge towed from boats, 
since this gear affects not only the exploited resources but also the entire ecosystem.  In terms 
of commercialization a significant part of the respondents mentioned the low price at first sale 
as a result of buyers lobby, huge quantities of catches entering the supply chain and occupying 
an important market niche due to furtive harvesters, and fish from aquaculture.         
 
c) Characterization of fishing activities and commercialization 

 

The constant increment of the production costs that have not been offset by the increase in 
the price at first sale of fish is one of the major problems experienced by harvesters. 
Therefore, the present survey intended to clarify the formation of the production costs to 
onboard harvesters and on foot ones as well (Figure 4). Regarding on foot harvesters, the 
production costs mainly formed by Social Security obligations and other taxes which together 
comprises 80% of the expenses (Figure 2.5). On the other hand, the cost production formation 
for the onboard harvesters relates to fuel (39%) and Social Security obligations (19%). 
 
 On foot harvesters Onboard harvesters

Fuel Social Security Gear acquisition Engine acquisition Vessel repair Other taxes

Auction tax Engine repair Other costs Contribution to PO Fishing license
 

Figure 4. Distribution of the production costs for the on foot/onboard clam harvesters. 
 
 
Concerning commercialization of the fishing product, 84% of the harvesters stated that sell the 
catches through the auction whereas the remaining respondents used other channels for 
product flow: 9% for trade/warehouseman and traditional fish shop, and the remaining 7% 
sells their catches to expedition centers, hypermarkets, hotels/restaurants and directly to the 
final consumer (Figure 5). 
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Figure 5. Commercialization channels used by clam harvested of Ria de Aveiro. 
 
 

d) Use of other fishing gears 

 

As abovementioned most of the professional harvesters practice other types of fishing besides 
clam harvesting. Bottom and drift trammel nets are the most used among the 9 identified 
fishing gears (Fig. 6). 
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Figure 6. Other fishing gears used by clam harvesters during the year. 

 
Fishing logbooks 

The data gathered through fishing logbooks indicated that the majority of fishing effort has 
been exerted in the Canal de Ovar and in Cale da Moacha and that has been mainly directed 
towards cockles and the manila clam (53% and 39% of total landings, respectively). In value, 
the species that most contributed for the total income was the manila clam followed, in equal 
parts, by the pullet carpet shell and the cockle. This result reveals the low commercial value of 
the cockle compared to the other exploited species.  
 
Fishing survey 

The information gathered in the fishing survey allowed mapping the distribution and 
abundance of the target species throughout Ria de Aveiro. The results showed a decrease in 
both distribution and abundance of all target species but manila clam.  



 

         

European Union 
 

ERDF  
Investing in our common future 

Biology of the species 

For each species studied, the percentage of individuals at each gonadal stage during the study 
period is shown in Figure 7. From its analysis it can be concluded that C. edule spawns between 
March and October with a peak in August and September. Although a similar spawning period 
was observed for the manila clam it was found that spawning begun one month later that in C. 

edule. A shorter spawning period was observed for R. decussatus. In this species spawning 
occurred between May and October, with a peak in August.  
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Ruditapes philippinarum
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Ruditapes decussatus
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Figure 7. Monthly frequency of gonad developmental stages for C. edule (Top left), R. 

philippinarum (Top right) and R. decussates (bottom). 
 

 
The size at first maturity estimated for C. edule, R. philippinarum and R. decussatus was 18.6 
mm, 20.0 mm and 21.4 mm, respectively. 

  

4. ROAD MAP 

The implementation of a Long Term management Plan for the Ria de Aveiro case study is far 
from being achieved due to the characteristics of the fishery, illegal fishing, huge lack of data 
and poor organization of the Fisheries Associations. During the GEPETO project it was created 
a Stakeholders Working Group in order to try to change mentalities and to implement a true 
spirit of cooperation between entities. Most part of the GEPETO project concerning this case 
study was devoted to gather information, fundamental to manage the fishery in a sustainable 
way.  
 
The implementation of a LTMP for the fishery implies several steps that begin with continuous 
data gathering to scientifically sustain management measures and ends with the promotion of 
co-management, where Fishing association have to assume a higher commitment and 
responsibility on the management of the fishery (Fig. 8). This is not an easy task and therefore 
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there is still a long way to go and we still have a lot of work ahead. Nevertheless, stakeholders 
decide to keep active WG even after the conclusion of the GEPETO project. 
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Figure 8. Steps to design a LTMP for bivalve harvesting fishery in Ria de Aveiro. 

5. CONCLUSIONS 

• The results from the surveys revealed the social and economic importance of clam 
harvesting and fishing in general for the structure and cohesion of fishing communities 
of the Ria de Aveiro.  

• The results obtained allowed to identify common indicators to many other fisheries, 
including premature entrance in the activity coupled with low education levels and the 
aging of the active populations.  

• There were identified several problems faced by the harvesters related to 
management, control and commercialization that must be overcome in the near 
future.  

• The Producers Organizations could and should play a more active role through 
increasing their participation in the whole process from the management of the 
resource itself to control and commercialization of the harvesting product, similar to 
what is done by the fishing guilds “Confrarias” in Spain.  

• It was find out that fishing logbooks is an effective methodology to gather information 
on the distribution of fishing effort.  

• The comparison of the results achieved in the present fishing survey with the ones 
obtained in 2006/2007 showed a dramatic decrease of the biomass and abundance of 
cockle, the pullet carpet shell and the grooved carpet shell. Therefore, there is an 
urgent need to improve the management of this fishery in order to try to reverse this 
situation in the short term. 

• The information that was collected in the framework of the GEPETO project is of 
utmost importance since it provides insights of the socioeconomics importance of 
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harvesting and the main problems felt by the sector, provides information to 
understand the dynamic of the resources and of the activity itself, support changes in 
some management measures that regulate the clam harvesting in Ria de Aveiro and 
sustains, scientifically, the introduction of new technical management measures.  

 

6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• Creation of a network related to the bivalve harvesting fishery in Ria de Aveiro. This 
network allowed, for the first time, all the entities represented to work in a true spirit 
of cooperation; 

• One of the most important aspects that resulted from the formation of the 
stakeholders WG was the implementation of “cooperative research” where the sector 
and researchers work closely in order to obtain scientific information fundamental to 
improve the management of both resources and ecosystems. This collaborative work 
is of utmost importance since Fishers' knowledge is integrated into the scientific 
framework and, at the same time, increases the responsibility of the sector in data 
acquisition. Moreover, the sector feels that scientific findings from cooperative 
research are more credible, legitimate and acceptable than non-cooperative research. 
The implementation of the “cooperative research” allowed to put in place several 
methodologies for data acquisition, namely enquires, fishing logbooks and a 
monitoring survey of the bivalve beds that was carried out onboard fishing vessels; 

• Improvement of the management of the fishery; 

• The methodologies used in the present case study can be applied in other small-scale 
fisheries. 
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1. OBJECTIVES 

The artisanal fisheries in the Canary Islands are multigears and multispecies. The lack of 
information on official statistics catches from the professional fishery before 2002 and from 
the recreational fishery; distribution of fishing effort; biology of the target species...not allow 
the implementation of Management Plans but the implementation of technical management 
measures.  
 
The main objectives of this Case Study were to identify the Management Units as well as to 
propose improvements in the current Management Measures of artisanal fisheries in Tenerife 
(Canary Islands), all of that in collaboration with the fishermen organizations from Tenerife, a 
marketing organization and, regional and national fisheries administrations. 
 

2. METHODOLOGY 

In order to know the real situation of the Artisanal Fishery in Tenerife, a field work (interviews 
to fishermen) to obtain information on fishing infrastructures and number and characteristics 
of the artisanal fleet, gears used and target species, by port, was done. 
 
Information on the knowledge and skills of fishermen concerning their activity, state of the 
resources in the fishing area, socio-economic context and their perception on marine 
environment, resources, regulation and future, was collected. 
 
On the other hand, an overview of the Management measures in place (output controls, input 
controls, technical measures) in Regional and National waters concerning i) professional fishing 
activity, ii) recreational fishing activity and, iii) shellfish gathering; road map followed and, 
main problems to implement in CS, was carried out. 
 
Once the Management Units were identified and adopted, proposals of Management Plan 
(Technical Measures) among stakeholders of this Case Study were defined. 
 

3. MAIN RESULTS 

Artisanal fishery   

 

Port categories have been established according to the number of vessels in each of them, the 
time dedicated to fishing activities (full time or not), the facilities available, the presence of 
fishermen’s unions, fishermen’s associations, etc. Following this criteria, three groups of ports 
in Tenerife were formed (Fig. 1): 14 main ports, 7 secondary ports and 20 grounding beaches.   
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Figure 1. Landings ports. 
 

The operative fleet on the island of Tenerife, understanding as such all vessels which register a 
fishing activity under the category called 3rd List, is composed by around 150 vessels that direct 
their effort to capture small pelagics and demersal species (excluding from this study the fleet 
exclusively dedicated to fishing tuna fishes). The 88% of these artisanal vessels is < 10 m length 
and the 38% of them has more than 50 years building. The TRB (gross registered tonnage) for 
this fleet ranges between 0.5 -23.0 tonnes (average 3.99 t), power (horse power) between 4.5 
- 200.0 hp (average 32.34 hp) and between 4.2 -14.5 meters length overall (average 7.32 m).  
  

This artisanal fishery is multigear and more than 25 different gears are used: Set Gillnets, seine 
nets, lift nets, handlines/pole, longlines, traps for fishes, for shrimps, for morays, etc.  The 
number of landed species by port rises to a total of more than 50, being the most frequent: 
seabreams, parrotfish, blacktail comber, European pilchard, blue jack mackerel, blacktail 
comber, mullet, conger, dotted moray, brown moray, skipjack tuna, common octopus, narval 
shrimp, etc. (Fig. 2):   

 

 

 

 

 

 

 

 

 

 

Figure 2. Some vessels, fishing gears and species caught in the Artisanal Fishery. 
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In addition, there is a large group of vessels of identical characteristics to those in List 3rd 
which are, in theory, recreational boats (~ 350) and which are included in List 7th. The fact is 
that a great majority of these vessels are used for professional fishing, either combined with 
another activity or on public holidays or during holiday periods. Its fishing production, 
absolutely uncontrolled at the moment, could be high enough to justify the setting up of a 
system to control their activity and to estimate the size of their catches and fishing effort 
made. This will not be an easy task, especially taking into account the peculiarities of this type 
of vessels, which lack regularity in the carrying out of their activity. 

Concerning the perception of fishermen on marine environment, resources, regulation and 
future, they pointed out a decreasing in some species (e.g. narval shrimp and morays) and an 
increasing in others like parrotfish, but the 96% of surveyed considered the evolution of their 
target species in degradation. Recreational fishing pressure, insufficient surveillance and, 
marine and land pollution were identified as the main factors affecting their catches. In spite 
of that, the majority of them are optimistic regarding the future of their profession. They 
consider that mainly limit the number of recreational licenses and biological stop must be 
considered to improve regulation of fishing. 

 

Currently Management Plans 

 

Description of Management Plans was refereed to: 

Management measures in place (output controls, input controls and technical measures) 

In spite of the high number of target species and gears in the artisanal fishery as well as the 
difficulties for monitoring and surveillance, lack of scientific information..., there are 
regulations of the fishing activity (professional and recreational), shellfish gathering and 
aquaculture through National Regulations, Canary Islands Fisheries Regulations and European 
regulations. The regional and national regulations that concern to the island of Tenerife could 
be summarizing as follow: 
 
I) Professional fishing activity regarding limiting fishing effort, limiting total catch, technical 
measures of dimensions of nets, traps, longlines, lift nets, grappling and wounding gears, 
prohibition of trawl fishing, seasonal closures for some set gillnets and prohibition of catching 
and landing of species lower minimum landing size/weight established. 
 
II) Recreational fishing activity regarding limiting total catch and technical measures as 
prohibition of catching and landing of species lower minimum landing size/weight established, 
seasonal closures for underwater fishing and in general, rules established for professional 
fishing activity.  

 
III) Shellfish gathering regarding limiting fishing effort, limiting total catch and technical 
measures on traps, grappling and wounding gears specifications, seasonal closures for some 
species (professional and recreational activity), and establishment of minimum size/weight for 
some species (for professional and recreational activity). 
 

 Limit and target reference points 

Except for tuna fishes that species are assessed yearly, in the Canaries marine resources there 
is no information about the status of the stocks due to the lack of periodicity on assessment. 
As consequence, there are not reference indicators such as BMSY or FMSY and the evaluation 
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of the status of the stocks is not possible by this way. In this situation, only commercial fishery 
landings could be used as reference of the stocks abundance.  

 
Control rules (defined as being the adjustment of a management measure based on the evaluation of 

an indicator against an established reference point) 

Currently, due to the reasons mentioned above, the establishment of any indicator and/or 
reference point in the artisanal fishery is not possible.  

 
Strategy in place for minimizing by-catch 

Due to the characteristics of this fishery (multigears and multispecies), target species are well 
established, the by-catch is very low and the discards are unknown.  

 
Strategy in place to reduce the impact on ETP species 

In the Canary Islands exists a specific legislation that regulates the impact (catch and/or 
harvest) on some species that have been classified in three categories: i) Endangered species: 
1 crustacean, 1 mammal, ii) Threatened species: 2 fishes, 2 molluscs, 2 crustacean, 7 
mammals, and iii) Species of interest for Canary Islands Ecosystems: 5 fishes, 10 molluscs, 5 
echinoderms, 4 cnidarians, 1 crustacean, 9 mammals. 
 
Strategy in place to reduce the impact on habitat 

There is no a direct strategic plan to minimise the fishing impact on habitat. However, it could 
be considered that some established rules as prohibition to use trawler gear and chemical and 
explosive products, kind of material of the traps… could contribute to decrease the fishing 
impact on habitat. 

 
Strategy in place to reduce impact on the ecosystem 

Although most of the management measures currently in place aimed at promoting the 
sustainable exploitation of the resources, in general, it can be considered that there is a partial 
strategy to minimise impacts on the ecosystem through: i) limiting the fishing effort; ii) limiting 
the catches; iii) limiting the use of some gears in some areas; iv) authorisation of fishing areas; 
v) implementation of closed fishing areas as marine protected and artificial reefs areas; vi) 
implementation of authorised and closed fishing areas for harvesting; and, vii) limiting the 
recreational fishing activity in some areas.  

 
Information that has been collected to improve the management plan of artisanal fishery  

As it was mentioned above, there is currently no assessment that measures stocks status of 
the target species. Some biological information is available but in general, basic information is 
lacking for the most of the species. There is no information on distribution, fishing mortality 
and recruitment. Therefore, the information available until date is not enough to support the 
design of a sustainable strategy for the Canary Islands artisanal fishery. 

 
Main problems to implement a MP in this CS 

� Lack of official statistics catches from the professional fishery before 2002; 
� Lack of official statistics catches from the recreational fishery; 
� Lack of information on the distribution of fishing effort; 
� Monitoring  and surveillance of this fishery is difficult due to the vast number of 

landing points (main ports, secondary ports and grounding beaches); 
� Lack of scientific information concerning the biology and stock unities of the species; 
� Abundance estimates very scare, exceptional and ancient; 
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� Lack of stock assessment information; 
� Lack of studies regarding the fishing activity impact on the ecosystem; 

 

Management Proposals 

 

As result of the statistical analysis carried out, two Management Units were identified based 
on the three pillars adopted (Spatial dimension, Fleets and Fish/shellfish communities): a) 
"Traíña (purse seiners)" and b) "Other artisanal fleet”. For each one, discussion and adoption 
of the proposal Technical Management Measures (more appropriate than management plan in 
this Case Study) were deal with all stakeholders in a regional meeting. These proposals can be 
summarized as follows: 

 
Management Unit “ Traíñas (purse seiners)” 

It was mainly proposed not confuse polyvalence activity with commercialization of bait and to 
commit on the established normative. 
  
Management Unit “Other artisanal fleet” 

Effort 

- Possibility to combine different artisanal gears during the same trip; 
- Not to limit the number of fishing days nor the power of the engines for professional 

fishermen; 
- To limit the number of licenses and fishing effort (number of days) for recreational 

fishing.  
Technical measures 

- Change in mesh size of the fish traps; 
- Moray traps: To eliminate minimum depth. To request the measures of caught 

specimens. Implement a minimum size for the capture of morays; 
- To vary (in regulations) the description of characteristics and uses of some gears; 
- To vary (in regulations) some technical specifications of the vessels dedicated to minor 

gears. 
- Seasonal closures of certain areas for both professional and recreational fishing 

activity. 
Catch 

- To consider the other islands in the archipelago as areas reserved for traditional 
fishing; 

- To revise the minimum sizes for the capture of some species; 
- Recreational fishing: to control the sale of fish (poaching). To revise its regulations. To 

request its association, federation and statement of capture; 
- To obtain quota for the bluefin tuna. To request support to the administration. 

Others 

- To create Marine Protected Areas including some closed areas to any fishing activities.  
- More inspection and modification of marketing legislations in the captures coming 

from third countries; 
- Revision of the regulations of declaration of First Sale; 
- Permanence of the current legislation that regulates the beaconing of fishing gears; 
- Request for additional grants for biological stoppages;  
- Request for improvements in administrative management for the development of the 

professional activity.   
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4. ROAD MAP 

For this Case Study it was proposed the followed Monitoring Plan for technical management 
measures proposed:  

 
Monitoring Plan for the Artisanal Fishery in Tenerife: Requirements 

 

� Availability of fishery statistics, which have to be complete and reliable. It is necessary 
to review the operation of information gathering processes in the points of first sale; 

� Maintenance of an effective Network of Information and Sampling (NIS) , capable of 
collecting and reviewing the information and periodically sampling captures (mainly 
size structure); 

� Collaboration of administrations in the transfer of data; 
� Collaboration of the fisheries sector in the provision of information, in the sampling of 

the NIS and in possible experimental fishing; 
� Monitoring the capture of key species (species that are increasing or decreasing in 

captures, vulnerable, of restricted distribution and of ecological/fishing interest) for 
their sampling, abundance estimates and size analysis; 

� Selection of a sufficient number of representative fleet units (vessel type), for each 
zone (sides of the island and ports) and type of fishing, in order to carry out reliable 
and continuous sampling. 

Monitoring Plan for the Artisanal Fishery in Tenerife: Indicators and their assessment 

 
We propose a plan based in the framework of the conceptual DPSIR model (for more detail see 

Report On the definition of Management Units. Case Study “Artisanal Fisheries in the Canary 

Islands”), taking into account the recommendations and criteria for the selection of the 
indicators:   
 

� Driving forces: Number of fishing boats; number of fishermen; power of fishing boats. 
Number of fishing boats with a kind of gear. Recreational boats; Number of licenses by 
each kind of recreational fishing. Profit of the fishing sector. 

� Pressures: Boats fishing/day. Biomass extracted (total and by species); CPUE (total and 
by species) by each gear. Number of recreational boats. 

� State: Abundance and biomass for key species. Size structure of key species. Richness; 
Diversity; Community structure. Economic value of each species. 

� Impacts: Species size variation of targeted species. Changes in community structure, 
richness and diversity; Changes in abundance and biomass of key species. 

� Responses: Legislation changes. Zoning (surface for each use). Marine protected areas 
created. Budget invested in fishery sector (total and actions for improvement, 
research, surveillance and educational programs); licenses for sport fishing; Meeting 
between the stakeholders.  

 
Additionally, we recommend an annual assessment of the evolution of the indicators, as well 
as the possibility of being able to enter or delete some of them if necessary, in order to 
evaluate the effectiveness of management measures. 
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Assessment and advisory system 

 
For a Canary Fishing Management, a Joint Management Committee composed by the 
stakeholders (professional, fishing administrations, scientists, NGOs) should be created. 
Ideally, the Committee should: 
 

� Ensure that all parties are represented; 
� Meet regularly (once a year); 
� Establish a procedure for the decision-making process; 
� Analyse, always under scientific supervision, the evolution of the indicators; 
� Be able to implement changes to the own monitoring system (if needed) to adapt the 

management for the following years; 
� Agree on and propose management measures and define the mechanisms to 

implement them.  
 

5. CONCLUSIONS 

• The currently situation of the artisanal fishing activities is known.  
 

• The opinion of the fisherman regarding your activities, state of the resources and 
currently management measures is known. 

 
• All stakeholders involved in this Case Study have proposed technical management 

measures for this artisanal fishery. 
 

• Due to the multigears and multispecies characteristics, as well as the difficulties for 
monitoring and surveillance and the lack of scientific information, it is very difficult to 
establish management plans for the Artisanal Fishery in the Canary Islands.  

 
• Regional fishing administrations, National fishing administration, CCRs and GEPETO 

Project have the joint proposals in order to be taken into account in the next Artisanal 
Fishery Regulations. 

  

6. MAIN CONTRIBUTIONS TO THE ATLANTIC AREA PROGRAM  

• Sharing situations and difficulties of the Small Scales Fisheries within the Atlantic Area 
among different European countries. 

 
• Engagement and encouraging collaboration of Artisanal Fishing Sector, Fishing 

Administrations and Scientist during the entire project. 
 

• Improving knowledge on the European artisanal fishing activities.  
 

• Improving knowledge of the worry of the European artisanal fishing sector. 
 

• Coordination among actors in the joint proposals of management measures. 
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• Collaboration with joint management proposal to future European regulations of this 
activity.  
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