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ŦƛǎƘtƛ 9ȄŜŎǳǘƛǾŜ {ǳƳƳŀǊȅ 

fishPi ǿŀǎ ŀ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ άStrengthening regional cooperation in the area of 
ŦƛǎƘŜǊƛŜǎ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴέΦ ¢ƘŜ ǇǊƻƧŜŎǘ brought together over 40 experts from 13 scientific institutes 
in 12 countries (10 member states (MS)) and two internationally recognised survey design experts. It 
was funded by EU MARE grant MARE/2014/19, with a 14 month timeline commencing in April 2015.  

This project has trialled the way sampling designs would be developed in a regional setting and 
showed that collaboration and consultation is required at face to face meetings through regional 
groups that focus on a particular group of fisheries.  The project was the first step in this process and 
one of the main outcomes is the framework to take the process forward; developing data formats, 
data sharing agreements and easily accessible software for data sharing, checking and analysis, and 
for the simulation testing of sampling designs. These designs are predicated on common data 
collection protocols and the use of the appropriate statistical estimators; the implementation of 
such designs would thus require the adoption of the standard survey sampling techniques and the 
use of common sampling and estimation routines by the sampling institutions. 
 
The main findings of four commercial fishery case studies were that considerable improvements can 
be made by adopting regional designs, by which we mean the adoption of a common metric used for 
stratification (such as port size or fleet segments etc), though with the nation being retained as a 
level of stratification within the overall design. Such designs would potentially provide unbiased and 
more precise estimates than the coordinated national data collection schemes operating at present. 
The main issues found in the operation of national sampling designs at present is the incomplete 
sampling coverage of the regional population, and that the allocation of sampling effort unilaterally 
at national level does not represent the best use of the available resource.   
 
Further work needs to be carried out in identifying appropriate fisheries for regional sampling, 
testing the assumptions of biological data collection, species selection protocols and sampling effort 
in relation to the data needs of end users.  

Small scale and recreational fisheries, by-catch and stomach content sampling programmes do not 
have established regional sampling schemes, and data collection is not routinely carried out by MS 
to the same extent as the existing commercial fisheries sampling. Through end-user consultations 
and case studies, this project has shown that these data have particular requirements. There are 
other end-users usually distinct from those of the main end users of commercial fisheries data to be 
considered. As a consequence, data needs and the potential for regional cooperation should be 
carefully explored with end-users as a prerequisite to the design stage of any regional scheme. There 
could be considerable resource implications, both technical and economic, for implementation. 

A major remit of the project was to develop guidelines to evaluate the quality of data at national and 
regional levels using shared tools. To that end an R library has been developed and made available 
on a public access website (https://github.com/ldbk/fishPifct).  The data structure upon which the 
work was developed was an upgrade of the data exchange format for the current regional database. 
The suite of quality checks functions have been designed to provide considerable flexibility in their 
use as it is recognized that the formats and reference lists will evolve over time, under the RCG 
umbrella. The ideal time frame for these checks would be quarterly checks at a national level for 
submission to a regional data base at the end of February. Regional quality checks can then be 
carried out in March. This time frame might need discussion and adaptation before being adopted at 
a regional level. The functions developed during the project are to be seen as a first version aimed at 
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continuous improvement for the benefits of all the Member States. Details of a short term 
development plan and resources needed are proposed for a gradual implementation. 
 
A review of the historical operation of RCM has highlighted improvements in regional coordination 
between MS. The establishment of the fishery activity matrix and the regional data base are 
considered to be the main elements that has led to a common understanding of regional fisheries 
and resulted in harmonised codes for métiers, species, harbours and areas. It has emphasised the 
building of links, trust, skills and understanding of experts across MS and the important contribution 
specific projects (COST and WebGR) have made to that process. However in order to gain the full 
potential benefits from regional cooperation there is a clear need to develop regional work over 
longer time frames than hitherto, and with appropriate funding mechanisms and organisational 
infrastructures.  
 
The major findings of fishPi formed the basis of a written consultation addressed to all National 
Correspondents, the Heads of Institutes from Member States attending the RCM NS&EA, RCM NA 
and RCM Baltic, and ICES and EU, who are considered the main end-users of the data. Responses 
were received from 15 out of 17 Member States. The conclusions from the consultation included 
strong support for the overall concept of regional sampling designs using probability-based selection 
methods and associated regional estimation methods, and strong support for the use of the regional 
database and the operation of data quality indicators. Respondents also commented that national 
sampling requirements need to be taken into consideration and that additional resources may be 
required. 
 
The added value brought by the fishPi project has been substantial. Most noticeably this can be seen 
in the establishment of co-operative working relationships between experts in the scientific 
institutes involved and the extent to which all participants have broadened their skills base and 
understanding of the statistical principles of design based sampling and probability based selection.  
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ŦƛǎƘtƛ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

 
Regional sampling designs have the potential to improve the statistical validity, data quality and 
cost-effectiveness of data collection and are directly related to the end-user needs. This applies 
equally to large scale commercial, small scale, and recreational fisheries, bycatch sampling and 
ecosystem based data collection. Therefore steps should be taken to develop and implement 
regional sampling designs, taking into account that the primary need is to identify the fisheries most 
suitable for such regional designs. It is the opinion of the fishPi participants that all the case study 
fisheries have the potential to be viable regional data collection schemes.  
 
Specific regional sampling groups should be established for these key fisheries to oversee the 
development of regional sampling schemes. These groups should be inclusive; with data collectors, 
lead scientists in the countries involved, and experts in sampling, all in attendance. They should work 
in consultation with the main end-users. These groups should operate along the lines of ICES expert 
groups under the umbrella of the Regional Coordination Groups (RCGs).   
 
A mechanism needs to be found to respect the autonomy of action of Member States and scientific 
institutions, in the collecting of data for national use, and reconcile this with requirements to collect 
data for regional data needs, in accordance with sampling protocols and data quality criteria set at 
the regional level.  
 
Data flows, data exchange formats, data quality checking and a regional data base linked to national 
data sources are an integral part of regional sampling coordination and the production of regional 
estimates and reporting. Standardized data quality checks should be implemented on national and 
regional data, following an agreed timetable. A regional data database, WebGR and the 
development of software tools in R, need to have secure long term funding to meet developing 
needs for improvement.  
 
The RCG needs to be empowered with suitable autonomy of action and funding mechanisms to be 
able to facilitate the appropriate use of expertise, and staff time, needed for the development and 
implementation of regional sampling plans.  
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LƴǘǊƻŘǳŎǘƛƻƴ  

 
fishPi was a ŎƻƭƭŀōƻǊŀǘƛǾŜ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ Ŏŀƭƭ ŦƻǊ 
ǇǊƻǇƻǎŀƭǎ a!w9κнлмпκмфΣ ά{ǘǊŜƴƎǘƘŜƴƛƴƎ ǊŜƎƛƻƴŀƭ ŎƻƻǇŜǊŀǘƛƻƴ ƛƴ ŦƛǎƘŜǊƛŜǎ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴέΦ  
 
The fishPi consortium partners included 13 scientific institutions, from 10 EU Member States (MS). In 
total over 40 individuals were involved in the work of the project, with skills ranging from fisheries 
science, survey sampling, and statistics, to software development, IT and management. Two external 
statistical experts also advised on the project work. The consortium included individuals attending 
the Regional Coordination Meetings (RCM) for the North Sea and Eastern Arctic (RCM NS&EA), the 
North Atlantic (RCM NA) and the Baltic (RCM Baltic), however to meet the specification set out in 
the call the proposal was nominally from members states involved in the RCM NS&EA.  
 
The aims of the project were very broadly to devise sampling designs for regional fisheries; large 
scale commercial fisheries, small scale and artisanal fisheries, recreational fisheries, designs for the 
collection of data on the incidental by-catch (of marine mammals, birds, reptiles and rare fish), and 
designs for stomach contents data to support work on trophic interactions. The commercial fishery 
designs were addressed by means of case studies focussing on fisheries exploiting shared stocks in 
regional seas. An overriding aim of the project was to set out designs based on probability based 
selection protocols, and use the appropriate estimation methods, with the clear intention of 
improving the statistically validity of fisheries data collection.  
 
To compliment these designs the project also had a major remit to develop guidelines and provide 
common software tools to evaluate the quality of fisheries data at both the national and regional 
level. Here the intention was again to promote commonly accepted quality assurance (QA) 
standards. The use of a standard sampling data format and harmonised code lists, compatible with 
the use of the regional data base (RDB),  enables region-wide transparent and consistent data 
standards.  A calendar for the application of these data quality routines was also developed.  
 
These regional sampling designs and quality indicators were set in the wider context in which 
regional sampling was to be undertaken. This involved a review of the existing coordination 
mechanisms, principally the historic operation of RCMs to access the strengths and the weaknesses 
of the existing arrangements. This, together with the results of the sampling designs, informed the 
drafting of a regional work plan outlining the steps needed for the implementation of regional 
designs. Finally the designs, QA procedures and work plan, were the subject of a consultation 
process which was conducted across all MS within the region.  
 
The project was organised as a series of four linked work packages (WP) operating under a project 
management committee (PMC).  
 

¶ WP1 would address the review of existing arrangements, the regional work plan and the 

consultation.  

¶ WP2 would undertake the collation of a regional data set for each of four commercial case 

study fisheries, and run simulation models to test regional designs. It would also prepare 

sampling and estimation guidelines and define the format and code lists needed for regional 

data collection.  
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¶ WP3 would undertake reviews, end user consultations and case studies to address the 

needs of small scale recreational sampling designs, designs for by-catch and designs for 

stomach sampling.  

¶ WP4 would address the QA indicators for data, write software tools to provide such checks 

and propose a calendar for their implementation.   

¶ PMC would lead the project, undertake all administration tasks, and oversee meetings and 

the timetable and progress of the various work packages.  

¢ƘŜ ǇǊƻƧŜŎǘ ƘŀŘ ŀ ŎƻƭƭŜŎǘƛǾŜ ōǳŘƎŜǘ ƻŦ ϵппнΣрфм ŀƴŘ ŎƻƳƳŜƴŎŜŘ ƛƴ !ǇǊƛƭ нлмр ǿƛǘƘ ŀƴ ƛƴƛǘƛŀƭ мн 
month timescale, though this was extended to 14 months in recognition of the existing workload on 
staff in scientific institutions. A similar call for proposals was addressed to MS from the 
Mediterranean and Black sea regions and links were encouraged between the two successful 
consortia.  
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²ƻǊƪ tŀŎƪŀƎŜ м 

Work Package 1 embraced three deliverables; element 1 (analysis of main coordination activities), 5 
(regional work programme) and 6 (consultation process) in the call for proposals.  Results for the 
three deliverables are briefly summarized below. Full texts are found in Annexes 1, 2 and 3. 

 

WP1.1 Analysis of main coordination activities and tools for fisheries sampling plans 

achievements and areas of improvement  
The countries in the North Sea region have a long tradition, within the ICES framework, to 
coordinate and cooperate regionally for the purpose of assessment of fish stocks. Fishery dependent 
data supporting assessments are however presently collected through national sampling 
programmes. 
 
A large number of activities have been conducted to improve regional cooperation and coordination 
since the onset of the first EC data collection regulation in 2002. The most prominent one is the 
establishment of the regional coordination meetings with the specific objectives to identify areas for 
standardisation and to support collaboration and cooperation between Member States (MS). 
Substantial work, in particular to improve quality procedures, has also been carried out within the 
ICES framework. Important activities include the ICES Planning Group on Commercial Catch, Discards 
and Biological Sampling (PGCCDBS), workshops initiated by the group and successive groups (ICES 
WGCATCH, WGBIOP and PGDATA). Regional coordination and cooperation have been further 
supported by the development of certain tools. The most important ones are the Regional Database 
(RDB), the COST (Common Open Source Tool for raising and estimating properties of statistical 
estimates) tools and the WebGR (Web services for support of Growth and Reproduction studies). 
The latter two were funded by the Commission as studies. 
 
Major achievements by regional coordination activities are: 
 

¶ A common understanding of the fishery activities on a regional scale 

¶ Common nomenclature for métier /fisheries, ports, species and areas and agreed reference 
lists 

¶ Implementation of the regional database 

¶ Trust building  between MS 

¶ Increased awareness of the need for statistically sound sampling schemes. Body of 
knowledge developed. 

¶ Establishment of networks to improve quality assurance in age and maturity and maturity 
readings within and between MS. 

¶ Improved efficiency in sampling activities through setting up bilateral agreements in the 
region. 
 

Despite the steady progress in the field of cooperation between MS there is still room to improve 
cooperation between MS for the actual sampling of commercial fisheries. The reasons for this are 
discussed and include: 
 

¶ An awareness of the need for statistically sound sampling scheme; From a regional 
cooperation perspective does it imply that regional cooperation for actual sampling moves 
from the concept of simple task sharing to integrated regional sampling designs? The latter 



 

11 
 

require a much stronger theoretical background and integrated approaches to protocols, 
quality assurance procedures and data management. 

¶ Absence of clear road map on how to move towards regional sampling plans 

¶ Absence of long term funding for maintenance and further development of tools needed at 
the regional level 

¶ Lack of funding for development of the regional database 
 

The full report relating to the review of the regional coordination activities is available in Annex 1.  
 

WP1.2 Towards regional sampling plans ς a regional work programme 
A regional sampling plan includes: agreed objectives based on end-user needs, an integrated 
regional sampling design, standardized sampling protocols, a common approach to quality 
assurance, and regional tools for the management and dissemination of data. All these different 
aspects need to be developed before a regional sampling plan can be implemented, and the fishPi 
project (WP2-4) has significantly contributed to several of these elements.  
 
It is more than likely that a regional plan will be constantly tuned after its implementation as 
fisheries and landing patterns change and science evolves. Management of the plan and its 
implementation are expected to be a task for the future Regional Coordination Groups (RCG). 
 
In the work programme we describe the different aspects and elements of these foreseen regional 
sampling plans, including the fishPi contribution. Short term (2016-2017) development needs, 
recognized by other WPs in fishPi or elsewhere, are identified.  After the termination of fishPi there 
are no regional resources available for further development of such plans. Heads of Institutes and 
National Correspondents (NCs) have in the fishPi consultation questionnaire (Annex 3) shown 
willingness to contribute with expertise and staff time, but in several cases lack resources to do so. 
Prioritization needs to be completed by the relevant RCMs/RCGs. 
 
The full report relating to the regional work programme is available in Annex 2.  
 
Short term needs and processes for different aspects and elements of the development of a regional 
sampling plan are identified in the regional work programme and include (by topic): 

 
Management and development of the regional sampling plans 

¶ RCMs to evaluate the expertise and resources needed for the Regional Coordination 
Groups to develop regional sampling plans.  

¶ RCMs to identify a process of collaboration with end users, and expert groups to 
help in development of elements of the sampling plans. 

¶ Further work in a new project or under the umbrella of the RCGs to further refine 
regional sampling designs.  
 

Regional designs of sampling plan for commercial fisheries (based on outcomes from WP2) 
In the short-term, a scientific planning group for key fisheries should be identified and established to 
oversee the development of the regional sampling schemes. This will be a step-wise iterative 
approach, which will need to focus on sections of the fleet such as pelagic or demersal trawlers, and 
will need to consider the provision of data for the stocks fished by these fleets. 
 
The results of the simulation studies for commercial fisheries in WP2 have indicated implications of 
regional sampling designs. However more research is required to improve the evidence for the move 
to regional sampling schemes, and to determine the appropriate effort allocation to meet agreed 
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objectives. This will be a step-wise iterative process involving collaboration between all relevant 
parties.  
 
The results of the simulation studies have highlighted several issues that are likely to be of concern 
to Member States and would need to be resolved between participating MS (and institutes) before a 
regional sampling design could be introduced. Discussions in RCGs are required to resolve these 
issues, which include: 
 

¶ The regional allocation of effort would require redistribution of effort from one 
country (or fleet) to another. 

¶ The sampling of landings from foreign vessels. 

¶ The collection of biological data for species of less importance to the country. 

¶ The mechanism for inclusion of national requirements in a regional sampling 
design. 

¶ The appointment of groups that focus on the design & implementation of a 
certain fisheries sector in a long-term setting. 
 

Regional sampling plans for estimating impact of fishing activities on the marine ecosystems, 
small scale fisheries and recreational fisheries (based on outcomes from WP3) 
Before regional sampling plans can be designed and agreed in the RCGs a substantial amount of 
work is needed between the main end users, data collectors and experts in sampling, under the 
umbrella of the RCGs to identify: 
 

¶ Priorities on data needs and criteria (i.e. set by-catch limits needed for designing 
monitoring) 

¶ Standardize guidelines and protocols 

¶ Monitoring methods taking into account cost/benefits analysis 

¶ Practical implementation considerations  

¶ High risk by-catch métiers by region in case of PETS 

¶ For small scale fisheries and recreational fisheries evaluate national requirements 
for data to support national inshore management schemes, and find a trade-off 
between regional and national needs.  
 

Regional databases and the management of data collected through regional sampling plans 

¶ Further development of the Regional Database to meet requirements for future regional 
designs, statistically sound sampling (WP2) quality assurance checks (WP4), estimation 
procedures and dissemination. 

 
Regional sampling plans and a Quality Assurance Framework (based on fishPi WP4) 
The fishPi R package for quality checks are available in an openly accessible website 
(https://github.com/ldbk/fishPifct).   
 

¶ A number of countries have volunteered to export their data into the fishPi data format and 
run the quality checks, in order to test the codes and report back to fishPi developers for 
improvement and potential new quality checks.  

¶ WKRDB 2016 should trial the data format and data structure. 

¶ All MS should then be encouraged to export their data into the fishPi format (Annex 9) and 
test the codes developed in fishPi. They should then report to RCGs for feedback on their 
conclusions and suggestions for improvements. 

¶ Quality checks to be implemented in the RDB and tested on regional datasets. 
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Sufficient resources need to be allocated for development of the regional sampling plans. The 
consultation process within fishPi WP1 revealed that there is a substantial amount of expertise on 
different aspects of regional sampling plans available in different institutes and MS. There is 
willingness to support the regional work but resources in terms of staff-time and funding are often 
limited. It is important to realize that development of regional workplans is a step-wise iterative 
process involving consultation and collaboration with different parties ranging from data collectors, 
coordinators and main end-users. Robust resources to assure momentum are needed for several 
elements in the development of regional plans and need to be secured. Two key aspects are:  
  

¶ EU to support a statistician team with time allocated to regional tasks.   

¶ EU to support funding for further development of the Regional Database to meet 
requirements for future regional designs and estimation procedures. 

 

WP1.3 Consultation on regional sampling plans 
Member States have worked together since 2004 in Regional Coordination Meetings (RCMs) to 
coordinate national data collection programmes under the EU Data Collection Framework (DCF). In 
recent years it became clear that regional data collection plans would offer a number of benefits 
over non-coordinated national sampling plans. These benefits include more appropriate sampling 
designs, more rigorous statistical methodology, harmonised data formats and the adoption of 
standardised protocols for collecting, storing and analysing data. Additionally, more cost-effective 
data collection is a likely result from more efficient and better coordinated programmes. The 
establishment of regional sampling plans has, however, direct and indirect implications on the way 
data collection is currently organised between and within countries, and on the way data is stored, 
processed and disseminated to end-users. A key aim of the fishPi project was to support this 
transition.  
 
An important part of the project was to undertake a regional consultation to compile views on 
possible future regional sampling plans as well as on different prerequisites, identified within fishPi, 
required to develop and implement such plans, determining the degree of consensus. Available 
expertise and resources required to develop and implement regional plans were further examined.   
 
The consultation process was completed by written procedure through a questionnaire. The 
questionnaire was sent out to National Correspondents (NC) for data collection in MS and to heads 
of institutes from EU Member States fishing in ICES European waters (North Sea, North Atlantic and 
Baltic) as well as to ICES and the European Commission as they were considered the main end-users 
of regional data. Responses were recieved from National Correspondents or the institutes (in some 
cases both) in 15 out of 17 Member States. 

The main results are summarized below. For full results and the questionnaire see Annex 3.  

Overall, there was a high level of agreement in views expressed by NCs and heads of institutes.  
There was strong support and consensus among the responding institutes and NCs on the general 
concepts of regional sampling plans based on statistical designs. Respondents agreed with the 
general approach towards probability-based sampling plans and probabilistic selection methods.  
Regional sampling plans are considered the best approach to improve quality of data and the cost-
effectiveness of the current national sampling plans.  
 
However, not everything can be regionalized. There was a strong consensus on the need to maintain 
elements addressing specific national requirements or objectives within the national plans even if 
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the overall design is regional. Therefore, it is important to make sure that regional and national data 
collection plans and objectives are complementary.  

There is a substantial amount of expertise within key areas for development of regional plans, 
available at the institutes and MS. There is a willingness to make expertise available for development 
and implementation of regional plans but also some constraints, particularly where resources and 
available staff time are limited. Institutes and MS also have the expertise to run and interpret scripts 
developed in the statistical environment R, as the ones developed within WP4 of fishPi.  

Most respondents foresaw different problems related to the sampling of landings made by foreign 
vessels in national harbours. The main problem seems to be robust access to fish. Reasons for 
problems with access to fish are both administrative (permits to sample the fish) and logistical (fish 
rapidly transported to trucks). A second problem is access for the sampling country to relevant data 
contained in logbooks and sales slips. A third problem is that sampling of landings requires effective 
regional data management for samples to be processed and raised properly. In summary, sampling 
of foreign vessels requires more attention and dedicated actions.  

There a strong consensus and support from the institutes and MS on the need for further 
development and implementation of a multi-purpose regional database (RDB). Some respondents 
see the RDB as a prerequisite for regional sampling plans. Significant cost saving associated with 
having a functional regional database where end-users can access data and remove the need for 
specific data calls/requests are also highlighted. Some respondents stress that national expertise 
needs to be involved in the development and implementation of estimation procedures within the 
RDB. There is also a strong consensus on the need to develop the RDB further to include more 
quality assurance checks (as the ones developed within fishPi WP4). 

Most respondents argue that additional resources will be needed to sample protected, endangered 
and threatened species (PETS) and/or stomach contents. The amount of additional resources is 
dependent on the level of ambition within the sampling plans. Priority levels need to be discussed 
and end-user needs have to be clearly defined. Respondents foresaw (or have experienced) some 
problems with access to vessels for PETS sampling. Foreseen problems are mostly related to 
potential refusals due to lack of space for observers on small vessels. Alternative sampling 
approaches might also be needed. All respondents answer that they have (or partly have, depending 
on the taxon) the relevant expertise for PETS identification. Some respondents highlight that training 
might be needed for observers. Expertise in stomach analysis is available in some institutes and MS. 
Resources to carry it out routinely and/or in large scale are however lacking. 
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²ƻǊƪ tŀŎƪŀƎŜ н  

Work Package 2 was focussed on developing the regional sampling designs, and the formats and 
software that would underpin the implementation of those designs. The work package was divided 
into three sections, each with distinct but interrelated deliverables. 
 

WP2.1 Sampling design principles, data set and estimation codes   
This part of the work package was tasked with providing text that summarised the statistical 
principles that underpin the sampling design, the estimation and the sampling protocols. It was 
tasked with drafting a format suitable for the compilation of the regional data set to be used for 
simulation testing of regional designs and it was tasked with writing the R scripts and functions 
needed to provide estimates from the simulation models, to simulate the random and multi-stage 
sampling and provide the bias and precision indicators for these prospective designs.  
 
¢ƘŜ ǘŜȄǘ άtǊƛƴŎƛǇƭŜǎ ƛƴ ǘƘŜ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀ ǇǊƻōŀōƛƭƛǘȅ ōŀǎŜŘ ǎŀƳǇƭƛƴƎ ŘŜǎƛƎƴέ ƛǎ ǇǊŜǎŜƴǘŜŘ ŀǎ 
Annex 4.    
 
A data sharing agreement (Annex 5) was drawn up by MASTS and circulated to all project partners to 
be signed by the heads of the respective scientific institutions and administrations prior to the 
request for logbook and sales note data. This data sharing agreement was effective from 10th April 
2015. The agreement specified the usage of the data and the protocols for storage; the latter 
including a password protected limited access area on the project SharePoint.  
 
The format for which logbook and sales note data was requested was finalised in May 2015 and 
circulated in June. It is presented in Annex 6.  Data from all 10 countries participating in the project 
was provided and uploaded to the project SharePoint in time for the June case study start-up 
meeting. During and subsequent to this meeting, a large amount of checking and analysis code was 
written and shared among project members of the case studies in order to refine and hone the data 
sets being used. Examples of this manipulation, checking and analysis code are presented in Annex 
7.  
 
Each case study compiled a data set specific to their needs of their simulation models, and in most 
instances specific simulation and estimation code written for each case study. These are presented 
as an annex of the case study reports. More generic code, developed and shared during the start-up 
meeting in June is presented in Annex 8.  
 

WP2.2 Formats and code lists   
This part of the work package was tasked with providing the R code to generate the data exchange 
format needed for design based data collection, compatible with the operation of the checking and 
QA functions to be developed in work package 4. Additionally it was tasked with providing a 
comprehensive set of harmonised code lists needed for the population of the data exchange format 
and the aggregation of regional data sets.  
 
Work Package 2.2 produced R packages and code lists associated with the data exchange format for 
commercial sampling data. This format is needed for storing sampling data collected under stratified 
design based sampling schemes using multi stage probability based selection methods.  This format 
is a development of the data exchange format used in the COST project (COST 2006), and for the 
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Regional Database (RDB). It was further developed and used during the WKRDB 2014-01 (ICES 2014) 
workshop in October 2014 in Aberdeen, UK, and the WKRDB 2015-01 workshop in Sète, France. For 
ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ǘŜǎǘƛƴƎ ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǘƘŜ ŦƻǊƳŀǘ ǿŀǎ ǘŜǊƳŜŘ άŎǎtƛέΦ Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ 
this format will evolve as more nations adopt probability based selection methods and estimation 
routines. The core contributors to WP2.2 were also involved in the simulation modelling in WP 2.1, 
and the data checking WP4. Members of the Mediterranean and Black sea project were also 
involved in developing the format.   
 
¢ƘŜ άfishPiCƻǊƳŀǘǎέ ǇŀŎƪŀƎŜ Ŏƻƴǘŀƛƴǎ ŀƴ w ƻōƧŜŎǘ ǾŜǊǎƛƻƴ ƻŦ ǘƘŜ ŦƻǊƳŀǘΦ ¢ƘŜ fishPiCodes package 
contains code lists for areas, species using the ASFIS codes, species using the WoRMS codes, métiers, 
UN locode location codes and vessel type codes.  Both these packages are available from the project 
SharePoint http://www.ices.dk/sites/Projects/fishPi/Rpackage 
 
A description of the format and the PDF version of the αŦƛǎƘtƛŦƻǊƳŀǘǎά package is presented in 
Annex 9.  
 

WP2.3 Regional fisheries sampling design case studies  
This work package was tasked with running simulation models of the sampling to test possible 
regional sampling designs for the fisheries exploiting regional stocks. This was achieved through four 
case studies of commercial fisheries (pelagic, demersal, flatfish and northern and southern hake 
stocks). Each case study considered a number of regional sampling designs, as a first attempt at 
objectively selecting designs best suited to achieve regional goals, and highlighting some of the 
considerations that would be involved in their implementation. Sampling designs were compared by 
using simulation studies to mimic the random selection of fishing trips from the regional population 
of trips for that fishery.  
 
The data sets used to achieve this, consisted of the aggregated logbook and sales note data provided 
by 10 countries involved in the project: Belgium, Denmark, England, Ireland, Scotland, Sweden, 
Netherlands, France, Spain, and Portugal. Collating these data sets proved to be a far more 
ambitious and complex task than was reflected in the original proposal. These data were at the level 
of the fishing trip, and enabled simulation code to be written to mimic trip level data collection: for 
on-shore designs this was a two-stage sampling of port day, and then vessel; for at-sea designs a 
single stage sampling of a trip by a particular vessel. Various stratified designs were devised based 
on the characteristics of the landing locations and the vessels. Some designs had a national 
component to their stratification, others not. For each simulated data set an estimate of total landed 
weights by various domains (species, country etc.) were obtained using the Horvitz Thompson 
estimator (Horvitz and Thompson, 1952) ŦǊƻƳ ǘƘŜ w ǇŀŎƪŀƎŜ άǎǳǊǾŜȅέ ƻǊ ƛƴŘŜǇŜƴŘŜƴǘƭȅ ŘŜǊƛǾŜŘ w 
code. Repeated simulations enabled the performance of the designs over many iterations to be 
ŀǎǎŜǎǎŜŘΣ ǘƘŜ ƳŜŀƴ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ǘƻǘŀƭǎ ōŜƛƴƎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƪƴƻǿƴ άǘǊǳŜέ ǾŀƭǳŜ ŦǊƻƳ ǘƘŜ Řŀǘŀ 
set, and the variability of the estimates determined from the relative standard errors. The species 
landed weight was used as a proxy for the biological data (age and length distributions) that are 
actually collected. The design effect, relative to a simple random sample, was evaluated to compare 
the merits of the different designs. The total available effort was based on the number of on-shore 
sampling visits and at-sea observer trips undertaken at present by the countries and scientific 
institutions involved in sampling, with various effort allocation scenarios considering how this effort 
could be optimised.  
 
Four recognisably distinct fisheries that operated on shared stocks were considered as suitable 
candidates for cooperative regional designs. These case studies were:  
  

http://www.ices.dk/sites/Projects/fishPi/Rpackage
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¶ Case study 1  Fisheries for small pelagic fish operating in the North Sea and North Atlantic 

¶ Case study 2  Fisheries for demersal species in the northern North Sea 

¶ Case study 3  Flatfish fisheries in the North Sea area (includes North Sea, Skagerrak and 
Eastern Channel)  

¶ Case study 4  Fisheries for hake, both Northern and Southern stocks, in the North Atlantic 

Each of these case studies drafted a brief description of the fishing fleets, the species and stocks, and 
the arrangements for the sampling and assessment of the main stocks at present.  
 
The main conclusions relating to regional designs were as follows:  
 
CS1 Pelagic fisheries  
The main findings in the small pelagic case study were that with a relatively simple stratification and 
the present regional sampling effort it would be possible to achieve a very effective regional 
sampling design. 
 
The small pelagic case study considered both port sampling designs and at-sea sampling designs.  
For the onshore sampling design one of the findings was that in terms of stratification the 
simulations indicated that using the vessel length as strata greatly improved the sampling design. 
This was because the bulk of the landings were accounted for by large landings from relatively few 
large vessels. However, to be able to implement this design, every sampling site would need a list of 
all vessels above 40 metres. Contrary to expectations, stratifying by large and small sampling sites 
did not improve the sampling design in comparison to when countries were used as strata, only 
when sampling site and country were both used as strata did it improve the design. The major 
finding of the on-shore design was that the present allocation of sampling effort across countries 
and within a country could be optimised if sampling effort could be freely redistributed across 
countries. Within a country nearly all countries could gain in the sampling design if the vessel length 
were to be considered when the sampling schemes were conducted. Furthermore, if a sampling 
country only sample vessels from their own flag country, then a large proportion of the landings will 
never be available for sampling; in 2014 only 59% of the landings from a vessel flag country were 
landed in the country of the vessel. Besides, in a regional design, EU landings in third countries needs 
to be taken into account as in this case study landings outside the EU summed up to 17% of the total 
landing. 
 
For at-sea sampling there were several clear advantages to self-sampling, which if well designed and 
conducted could be a very cost effective way to sample, although it should be noted that control 
samples will also be needed to ensure independent data. As it is an industrial fishery there is the 
advantage that samples can be frozen directly after the catch and thus obtained on a haul by haul 
basis and not on a trip level that a harbour sample will most likely be. Self-samples were considered 
likely to be in a better condition than those from a port sample. A self-sampling design would sample 
the flag vessel as long as the vessel can keep the sample on board until it arrives in the home 
harbour. The effort allocation between the countries would need to be optimised and re-distributed 
to a more optimal coverage. 
 
An assumption in this case study has been that the landings can actually be sampled unsorted at 
factories, but there is no clear indication of landing sites (factory/ marked/ fishing auction etc.) or 
degree of sorting in the data used in this project ς and it may even be problematic to achieve this 
information on a national level. This information will need to be improved to achieve an optimal 
sampling strategy for small pelagic fisheries in the future.  
 
The case study 1 report is presented in Annex 11. 
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CS2 Demersal fisheries  
Of the alternative designs explored in the North Sea demersal case study, a country and major and 
minor port design performs best in the regional context. Major ports were defined as the 43 ports 
receiving 95% of the landed catch, while the remaining 321 ports made up the minor ports. All 
countries within the North Sea would have sampling commitments under such a regional design and 
it would potentially generate unbiased and more precise estimates for individual fish species, and 
national estimates than those obtained at present. The major implication of this design is that given 
the distribution of landings, there would be substantial reallocation of sampling effort between 
different countries. The feasibility of such would need to be considered both nationally and within 
the regional administration.  
 
The simulations also suggested that the present sampling designs and effort allocation do not cover 
the full distribution of on-shore landing locations, to the extent that estimates for species are 
potentially biased due to lack of coverage. The effort allocated to national schemes at present is far 
from optimal, with some countries obtaining precise estimates due to high sampling levels, but at 
the expense of the regional estimates.  
 
For at-sea scheme designs based on national fleets, stratification by vessel length, and a 
combination of national fleet and vessel length were compared. It was found that the national and 
vessel length stratification provided the best of these designs and that, as with the on-shore 
schemes, optimal effort allocation would require substantial changes in the existing situation.  
 
The case study 2 report is presented in Annex 12. 
 
CS3 Flatfish fisheries  
The flatfish case study focused on the on-shore sampling, where market-visits and trips are the main 
sampling frames. Beam trawlers, demersal trawlers, and gillnetters are the dominant vessel types 
and account for 95% of the total flatfish catch. For the on-shore design it was found that the landing 
composition of a harbour usually contains vessels from multiple countries. A comparison of two 
sampling schemes, a national sampling scheme in which only flagged vessels for the country were 
sampled by that country, and a regional scheme, in which all landings into a country were sampled, 
showed that the regional sampling scheme gives unbiased estimates, while the estimates from the 
national scheme were biased. Therefore, a clear advantage of a regional sampling scheme would be 
to establish the practice of sampling all the international trips, rather than the trips belonging to the 
country of the landing harbour. The selected optimal sampling scheme in the case study was 
stratified by quarter and vessel length with sampling effort allocated according to the Neyman-
allocation, and post-stratification by area. A transfer to a regional sampling scheme based on this 
scenario would imply a significant change in numbers of trips sampled per country, however the 
current national sampling programmes are not based on flat fish sampling only.  
The case study 3 report is presented in Annex 13.  
 
CS4 Hake Fisheries  
The hake case study considered both the sampling of the southern stock, and the wider stock 
involving the northern components. It also considered designs that focused on the sampling of hake 
for the trips where hake was present (positive trips), and designs based on sampling of all trips 
regardless of the presence of hake (all trips). Simulations were carried out using simple random 
sampling with replacement. Year 2013 was used to derive the stratification and allocate effort 
proportional to landings, and 2014 was used to simulate and evaluate the regional scenarios. The 
general conclusion was that regional sampling designs improved the precision of the estimates in 
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this fishery, with the most precise estimates of total catch being obtained in scenarios stratified by 
port and, secondly, by port and country and by port and quarter. The case study also considered the 
wider implications of achieving good coverage by country, and also by other domains (stocks, 
métiers, temporal periods), and the extent that these could be compromised if a regional design is 
simply derived from statistical optimization of landings estimates of a single species and from 
simulation analysis that include only positive trips. Feasibility analysis revealed the need to consider 
the extent to which particular countries with smaller contributions to overall landings of hake would 
see their sampling plans reduced as this would compromise other requirements for advice such as 
those related to other stocks or local management measures established by National governments. 
 
The case study 4 report is presented in Annex 14. 

 

WP2 Conclusions  
The exercise undertaken in WP2 has highlighted the main stages that are needed in the 
development of regional sampling schemes for the collection of biological data for regional fisheries 
and the generation of valid statistical estimates from that data. In summary these involve the 
following main tasks:  
 

¶ Development of regional statistically-based sampling designs and related estimation 
methods to achieve regional objectives.  

¶ The agreement of those regional objectives with the end-users of the data.  

¶ Agreement between the participating scientific institutions (and nation states) on the data 
to be collected, the regional collection protocols to be adopted, and the estimation methods 
to be used.  

¶ The resolution of implementation issues such as the inclusion of national requirements, the 
sampling of foreign landings, the distribution of regional sampling effort.  

¶ Effective and efficient data management - harmonised data formats, adoption of agreed 
code lists, dissemination of common software tools, a regional database and clear and 
efficient data flow channels from national to regional databases for sampling data collected 
by scientific institutions, and population data collected by national control agencies.   
 

The development of regional statistically-based sampling designs can be most effectively carried out 
by regional scientific bodies, either along the lines of those established under the auspices of ICES 
for research vessel surveys (e.g. WGIBTS, WGIPS), or as regional scientific groupings operating 
directly under the auspices of the RCGs. These regional survey groups would focus on a species 
fishery or group of fisheries, for example North Sea demersal fisheries, North Atlantic demersal 
fisheries, North Atlantic pelagic fisheries, North Sea shellfish fisheries, small scale fisheries. These 
bodies would develop the science behind the surveys and their practical implementation, and could 
develop improvements to the survey design over time exactly as for the research vessel surveys. As 
this project has demonstrated, the process of assembling the scientific and statistical experts for 
regional scientific bodies needs to be an inclusive not exclusive process. There is also a role for an 
enhanced regional body tasked with development and dissemination of enabling software and 
facilitating national and regional data management. The link between the different planning groups, 
data management and between the science and the data collection regulation could then be 
provided by the Regional Coordination Groups.  

Sampling schemes for mixed-species fisheries are unlikely to be able to simultaneously meet 
objectives for all species and some discussion regarding prioritising objectives will need to be carried 
out both with the EU and the scientific end-users of the data. Regulations regarding collection of 
fisheries-related data need to be flexible enough to allow the above developments, and to devolve 
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the scientific development of the data collection methods to the regional scientific bodies 
responsible for that work, as is currently the case for research vessel surveys. 
 
The work of WP2 has demonstrated that there is a desire among scientific institutions to work 
collaboratively to improve the scope and quality of the data collected for regional fisheries. The case 
studies have demonstrated that there are some clear statistical and methodological benefits to   
regional sampling designs, both in the improvement of estimates and in the better allocation of 
whatever resources are available for fisheries data collection. What is now required are the 
mechanisms to persuade MS to participate in regional sampling schemes. Most obviously these 
would be clear demonstrations of the tangible benefits of regional organisation of sampling to 
individual scientific institutions, the wider fisheries community and Member States.  
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Protected, endangered and threatened species (PETS) and stomach content data collection is not 
well covered under the current Data Collection Framework (DCF). fishPi WP3 focused on how future 
regional programmes should be carried out to collect these variables. A regional sampling 
programme has been described and the work to be carried out in the different stages analysed. 
RCGs, experts in fisheries monitoring and end-user coordination and roles have also been discussed. 
 
In the case of SSF/RFS, fishPi focused on the current state of knowledge of SSF and RFS in Europe, 
the drivers and end users of data from these fisheries, the sampling methods that can be used, and 
how national sampling programmes could be coordinated regionally. Information is drawn from 
previous studies and from reports of ICES expert groups dealing with data collection from 
commercial and recreational fisheries. 
 
The main conclusions from WP3 are presented below. 
 

WP3.1 Small Scale and Recreational Fisheries 
An unambiguous definition of SSF would help with managing the sector and implementing targeted 
policies. The fishPi project agrees with the 2013 DCF (Nantes) workshop that SSF should refer to 
<10m (LOA) vessels, for which there is no Control Regulation requirement to submit EU logbooks, 
and to a separate 10-12m category which is excluded from the VMS regulation. fishPi also noted that 
many countries have exemptions from VMS regulations for some vessels of 12-15m LOA.  
 
The types of data needed from SSF and RFS should be defined by end-user needs to achieve 
Common Fisheries Policy goals as well as to support national inshore management. Marine Spatial 
Planning and the Marine Strategy Framework Directive also define the types and resolution of data 
to be collected. Data on structure, activities and catches of the fisheries are also needed to help 
design effective and enforceable control measures and to monitor the outcomes.  
 
Where census data are not available for SSF or RFS, surveys are needed to estimate catches, effort, 
or other information needed for stock assessment and fishery management. The surveys normally 
involve two stages: firstly, a survey to describe and quantify the total population of vessels or 
fishers, and secondly, selection of a representative sample of the population to collect more detailed 
data on catches, effort, gears used and other information needed. The survey design depends on 
what data are already available, such as the existence of vessel registers or lists of recreational 
license holders. 
 
A diverse range of survey methods are possible and are described in this report. Essential 
requirements for each national survey are: i) a fully documented, statistically-sound survey design 
and analysis aligned with end user needs; ii) a quality assurance procedure to ensure that survey 
protocols are followed and that archived data are quality-controlled; iii) full documentation of issues 
arising during implementation, such as non-responses or incomplete coverage, to allow evaluation 
of potential for bias; and iv) provision of quality indicators needed by end users. These requirements 
are the same as for sampling schemes for commercial fisheries to estimate length or age structure or 
estimate discards, and described in fishPi Work Packages 2 and 4. 
 
The range of survey designs for RFS is wider than for SSF, for example including nationwide 
population screening surveys, and the collection of catch data using off-site surveys (e.g. catch 
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diaries) or on-site surveys (intercept and roving-creel surveys). The appropriate design of a sampling 
program for recreational or small scale fisheries in a region does not necessarily have to be 
completely harmonized between countries. The most important attribute is that surveys have robust 
statistical designs to minimise bias and allow correct calculation of precision. Catch estimates from 
different surveys can then be reliably combined.  
 

WP3.2 Stomach contents 
Some MS already collect diet information, but it is not a general practice and in the majority of the 
cases the sampling is not coordinated at a regional scale and the information obtained is not 
available for the scientific community.  
 
There is also considerable historic data mostly from pelagic and demersal commercial species that 
could be integrated in common regional datasets to feed existing models and understanding long-
term community interactions within each ecosystem. 
 
Defining a sampling plan using a single stock has no added-value as it does not provide enough 
information to move towards the Ecosystem Approach to Fisheries (EAF) with sufficient, statistically-
sound samples of all the key species needed for food web characterization. The most effective 
sampling scheme is a hostage to specific user needs and highly dependent on the species 
considered. These should be agreed between the MS scientific community based on some general 
principles given in this deliverable. Many of the sampling guidelines suggested highly benefit from an 
opportunistic sampling in internationally coordinated surveys inside the DCF and add on fish diet 
sampling to minimize direct costs, providing comprehensive and comparable diet description on a 
regional basis.  
 

WP3.3 PETS 
Nowadays, data availability on PETS by-catch data is quite scarce, not standardised and not included 
in a specific database that could be used for the design of regional sampling programmes. At 
present, the main sources of data available from PETS come from the current DCF and Council 
Regulation (EC) No.812/2004. 
 
Although there is a wish to monitor a broad range of species, covering several taxa, an overarching 
design that adequately covers all taxa within the DCF is not realistic. When incorporating monitoring 
of PETS in the new DCF/ DC MAP, the emphasis should therefore be on improving on board sampling 
protocols to ensure PETS by-catches are captured within the data recording system and to alter 
downstream data handling systems to ensure by-catch records of PETS are easily accessed by end 
users. 
 
One approach to help address some of these issues may be to use data collected under the DCF or 
ƻǘƘŜǊ ǎƻǳǊŎŜǎ ǘƻ ƘŜƭǇ ƛŘŜƴǘƛŦȅ άƘƻǘ ǎǇƻǘǎέΣ ǎǳŎƘ ŀǎ ŀǊŜŀǎΣ ǎŜŀǎƻƴǎ ƻǊ métiers with relatively high by-
catch rates of PETS. Based on initial assessments of the data at this larger scale, relevant Member 
{ǘŀǘŜǎ ƻǊ w/DΩǎ Ƴŀȅ ǘƘŜƴ ƴŜŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ƳƻǊŜ ŦƻŎǳǎǎŜŘ ǎǳǊǾŜȅǎ ǘƻ Ŧǳƭƭȅ ŀǎǎŜǎǎ ǘƘŜ ǎŎŀƭŜ ŀƴŘ 
patterns of PETS by-catch in specific fisheries. This approach would requirŜ aŜƳōŜǊ {ǘŀǘŜǎ ƻǊ w/aΩǎ 
to identify additional fisheries and/or species requiring sampling. 
 
A combination of scientific observers at sea programmes and REM methodologies will probably be 
the best approach when directed PETS by-catch monitoring is needed as cost effective and 
optimized sampling programmes. 
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Future Needs 
Regional coordination of the three programmes covered under this WP (PETS, stomach content and 
SSF/RFS) will improve the quality and cost-effectiveness of the data to be collected. Coordination 
should involve the lead scientists for the surveys in each country in liaison with the Regional 
Coordination Group and ICES Working Groups on fishery data collection.  An objective procedure for 
advising on relative survey effort in each country would need to be developed and tested by 
simulation as done in fishPi WP2 for LSF sampling. 
 
In the case of PETS, on-board sampling coverage and protocols should be adapted to cover those 
areas, seasons or métiers with relatively high by-catch rates of PETS. 
 
In the case of stomach content data, synergies between a stomach collection protocol and the 
monitoring of human pressures and impacts under the Marine Strategy Framework Directive (MSFD 
descriptors, D1, D4 and D10), and surveillance of marine biotoxins should be considered. This 
valuable additional information could be analysed at very little additional cost but relevant in many 
areas of scientific knowledge and with significant added value for the fishing industry, economies 
and human health. 

In the case of SSF/RF, this will require knowledge of what fraction of the total regional harvests of 
each stock is attributable to SSF and RFS in each country, considering catches of all species subject to 
assessment and management in a region. In most cases, surveys can collect multispecies catch data 
with relatively little extra effort, but regional RFS catch estimates are currently available for very few 
species.  
 
As a first step to regional coordination, data collection programmes for the variables covered in this 
WP (PETS, Stomach content and SSF/RFS), substantial work needs to be carried out between the 
main end users, data collectors and experts in sampling, under the umbrella of the RCGs, to: i) 
identify priorities on data needs and criteria (i.e. for shared international stocks in the case of 
SSF/RF); ii) identify additional national requirements for data to support national inshore 
management schemes, and find a trade-off between regional and national needs; iii) identify 
appropriate data collection methods for each country taking into account cost/benefit analysis and 
practical implementation considerations; and iv) develop standardized guidelines and protocols. This 
work will lead into a second phase of development to design a regional data collection programme 
to cover needs identified in the first phase. This should be fully documented and submitted by the 
RCG for peer review by experts in survey design. The process outlined implies considerable 
intersessional work between end-users and data providers, led by RCGs, and for which some funding 
and resources will be needed. Expertise and training is needed on data collection and analysis 
methods and sharing of expertise and skills across countries. 
 
The potential for a diverse range of survey methods for RFS in a region means that the concept of a 
regional database for recreational fishery data may not be easily achievable. A principal focus in the 
short term should be to ensure that data from national surveys are properly archived and quality 
assured and that the surveys are fully documented and transparent for each country contributing to 
a regionally coordinated recreational survey programme. This would be a pre-requisite to 
consideration of any regional database structures that could accommodate such diverse data. 
 
In the case of PETS and stomach content data, common databases (RDB, DATRAS) should be the 
preferred selection to upload these data. A lot of work has been done during recent years to 
standardize format and protocols to upload this data into these databases. 
 
The full report from Work Package 3 is presented in Annex 15. 
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The objectives of WP4 were to develop guidelines to evaluate the quality of data at national and 
regional levels using shared tools and to agree on timetables for the implementation on annual 
quality checks. The work in this WP was conducted together with the WP4 of the same project run in 
the Mediterranean and Black Sea, as agreed at the kick-off meeting with the EU. The data structure 
(called csPi data structure) upon which the work was developed was an upgrade of the 
COST/FishFrame format (ICES, 2008), as agreed in the SC-RDB (ICES, 2014) and further developed in 
WP2. The source code of all the functions is available on a freely accessible website 
(https://github.com/ldbk/fishPifct), and it is possible to compile a library directly from the website.  
 
The Guidelines on the use of the quality checks functions were structured as follows: 

¶ Verification of the data structure. Import csv files into csPi structure with integrity control of 
the tables, and check every field against reference tables and agreed list of entries. 

¶ Verification of the consistency of the information populated into the database, e.g. 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘǊƛǇǎ ǿƛǘƘƻǳǘ ŦƛǎƘƛƴƎ ƻǇŜǊŀǘƛƻƴǎΣ ƳƛǎǎƛƴƎ ǎŀƳǇƭŜǎ ǿŜƛƎƘǘΣ Χ 

¶ Advanced data checks. Smart outlier detection of outliers in the numerical fields, 
identification of errors in fishing operation positioning. 

¶ Exploratory data analysis. Production of maps, figures and reports, adapted from the COST 
library exploratory analyses functions. 

These functions and the library are to be considered as the first version of a library which aims to 
improve with time and serves the needs of any end-user at national or regional levels. Moreover, 
the data structure upon which the functions were developed is also likely to evolve in the near 
future, so the functions were developed in such a way to accommodate and allow regional 
coordination groups (RCG) the liberty to agree on any structure, field names, field boundaries or 
reference lists for any component of the data structure. With the same flexibility idea, the reporting 
procedure of the quality checks adds a column to each of the tables of the data structure and 
indicates the detected issues at the record level, when relevant. 
 
A calendar for applying the Quality Control at a national and regional level was proposed, taking 
account of the end-user needs and the national constraints. The ideal time frame would require 
Member States to run the quality controls at their level at each quarter and validate all their 
datasets by the end of February. The first half of March would then be used to populate the regional 
database and run the quality checks at the regional level. Adaptation of this time frame will have to 
be considered, since field constraints make it impossible for all Member States to be in a position to 
transmit validated data for all of their datasets by the end of February.  
 
The full report from Work Package 4 is presented in Annexes 18 and 19. 
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5ŜƭƛǾŜǊŀōƭŜǎ  

The major sections of work carried out in the course of completing the project are presented as 
annexes in this report. Some work were not specified in the proposal as deliverables, while in same 
cases specific deliverables are aggregated into a single annexes; the case studies being a case in 
point.  
 

Table of deliverables  

WP1 ANNEX 1 Deliverable 1.1 Review of RCM work  
WP1 ANNEX 2 Deliverable 1.2 Regional work plan  
WP1 ANNEX 3 Deliverable 1.3  Consultation on regional sampling plans  
WP2  ANNEX 4 Deliverable 2.1 Principles in the implementation of sampling designs.  
WP2  ANNEX 5 

 
Data sharing agreement  

WP2  ANNEX 6 Deliverable 2.1 Case study data set format  
WP2  ANNEX 7 

 
Data compilation code   

WP2  ANNEX 8 Deliverable 2.1 Simulation and estimation code  
WP2  ANNEX 9 Deliverable 2.2 csPi format 
WP2  ANNEX 10 Deliverable 2.2 code lists 
WP2  ANNEX 11 Deliverable 2.3 CS1 Pelagic fisheries sampling designs  
WP2  ANNEX 12 Deliverable 2.3 CS2 North Sea demersal fisheries sampling designs  
WP2  ANNEX 13 Deliverable 2.3 CS3 North Sea flatfish sampling designs   
WP2  ANNEX 14 Deliverable 2.3 CS4 Hake sampling designs   
WP3 ANNEX 15 Deliverable 3.1 Sampling plan for the collection of PETS 

WP3 ANNEX 16 Deliverable 3.2  
Sampling plan for the collection of stomach contents 
data  

WP3 ANNEX 17 Deliverable 3.3 Small scale fisheries & recreational fisheries  designs 
WP4 ANNEX 18 Deliverable 4.1, 4.4 Guidelines and calendar for quality indicator checks   
WP4 ANNEX 19 Deliverable 4.2, 4.3  List of  quality check functions  
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5ƛǎǎŜƳƛƴŀǘƛƻƴ !ŎǘƛǾƛǘƛŜǎ 

  

 

Dissemination of fishPi project deliverables 2015-2016

Presentation prepared for WGRFS Sukarrieta 1st June 2015

Presentation to RCM NS&EA Den Haag 1st September 2015

Presentation to RCM NA Hamburg 13th September 2015

Presentation to Liaison meeting Brussels 8th October 2015

Presentation to WK RDB 2015-01 Sète 26th 30th Oct 2015

Presentation of fishPi to WGCATCH Lisbon 9th -13 November 2015

Presentation CS 1 to WGCATCH Lisbon 9th -13 November 2015

Presentation CS 2 to WGCATCH Lisbon 9th -13 November 2015

Presentation CS 3 to WGCATCH Lisbon 9th -13 November 2015

Presentation CS 4 to WGCATCH Lisbon 9th -13 November 2015

Presentation prepared for WGBYC Copenhagen 1st February 2016

Presentation to PGDATA San Sebastian 4th March 2016

CS 2 abstract submitted to ICES ASC Riga 30th April 2016

CS 4 abstract submitted to ICES ASC Riga 30th April 2016

WP 4 abstract submitted to ICES ASC Riga 30th April 2016

WP3 abstract submitted to ICES ASC Riga 30th April 2017

Presentation prepared for DCF expert group meeting Brussels 2nd May 2016



 

27 
 

 

tǊƻƧŜŎǘ aŜŜǘƛƴƎǎ 

 

*GTM ς OnlineMeeting 

Number Meeting Location Date Type Attendees 
1 PMC meeting on-line 10-Apr GTM MJ, ED, KR, JV, AP, LC

2 Kick Off Brussels 20-Apr FF MJ, AP, JV, KR, EM, Commision, Med and BS 

3 PMC meeting Brussels 21-Apr FF AP, JV, KR, EM

4 Project start-up meeting Aberdeen 5-6 May FF MJ, ED, AP, LC, KR, LZ,JV, JH, MC. 

5 Statistical planning meeting Aberdeen 07-May FF AP LC, JHV, MC, JV

6 Software development meeting Aberdeen 08-May FF AP LC, JH, MC, JHV, KBH, (HKN, LD by GTM)

7 All person start-up on-line 11-May GTM

8 CS leaders meeting on-line 18-May GTM AP, LC, JC, MSP, EvH

9 WP2 start-up meeting on-line 19th May GTM AP, LC, EvH, HG, HKN,JU, JW, JV, JE, JC,JR, JEg,  

LZ,MC, NP, PB 10 WP2 CS leaders meeting Aberdeen 9-10 June FF AP,LC,JC, MSP, CC, 

11 WP2 CS working meeting Aberdeen 23-25 June FF AP,LC,LD,MC,KBH, LZ,JE,ARS, JC,PB,CC,NP,JR,JW

14 WP 2.3 simulation meeting Aberdeen 26-Jun FF LC, MC 

15 WP4 Meeting Port-en-Bessin6-8 July FF JV,AP,CC,GT(Med&B), MH,EV,KM,LD,ARS, MA, 

NB(Med&B)

16

WP3 Working

Group Meeting Sukarrieta 21-Jul FF

EM, LZ,EA,ML, MA,AM, Simon Northridge 

WGBYC  by GTM

17 fishPi & Med Black Sea liaison meeting on-line 28-Jul GTM PMC of each bid

18 WP2.3 CS leader meeting on-line 13-Aug GTM AP, LC, EvH, MSP, JR,PB 

19 CS leders meeting Aberdeen 25-Aug FF AP, LC 

20 PMC meeting on-line 22-Sep GTM AP, LC ,ED, EM, KR, JV

21 WP2.3 Progress core group meeting on-line 22-Sep GTM AP, LC ,JC, EvH, CC, KBH, NP, MAz

22 CS1 CS2 combined progress meetingAberdeen 28 Sept 2 Oct FF AP, LC, MSP, KBH, CC, ARS, JE

23 WP1 Internal meeting Brussels 7 Oct FF KR, JD, SV, JR, CS

24 CS3 case study meeting IJmuiden 14-16 Oct FF EvH, CC, ET, JE, JW 

25 CS4 case study meeting Lisbon 14-16 Oct FF JC, JR, LZ, MA,  LD, JP, NP (skype)

26 Mid term meeting Brussels 20-21 Oct FF MJ, AP, EM, KR, COMM, Med & B

27 PMC and CS leaders meeting Aberdeen 18 20 Nov FF JV, EM, LC, AP, JC, EvH, MSP,MJ, ED

28 PMC meeting on-line 06-Nov GTM MJ, ED, AP, LC, EM,KR, JV

29 WP1 Internal meeting on-line 30-Nov GTM MJ, ED, AP, LC, SV, CS, JD, JR 

30 WP3 Working group meeting Sukarrieta 19 Jan FF LZ, EA, HM, AM, PB, EM

31 WP1 Internal meeting Gothenburg 15-18 Feb FF

KR, LC, JV, JD, SV, ET, CS, MA, JR, MH, (EM, MJ, ED 

by GTM) 

32 WP2 Internal meeting on-line 23-Mar GTM LC, AP, MC

33 WP1 PMC  liason meeting on-line 01-Mar GTM KR, AP, LC

34 WP3 Internal meeting on-line 27-Apr GTM LZ, EA, HM, AM, PB, EM

35 WP4 Internal meeting on-line 28-Apr GTM JV, LD, AP, LC

36 WP1 Consultation process meeting on-line 29-Apr GTM KR, ED, LC, JV, JD, SV, JR, ET

37 PMC Wrap-up  meeting Aberdeen 3-4 May FF + GTM MJ, ED, KR, JV, EM, AP, LC, (by GTM JC, MSP, EvH) 

38 PMC Report coordination meeting   on-line 26-May GTM MJ, AP, LC, KR, JV, EM

fishPi Meetings Achieved
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tǊƻƧŜŎǘ tŀǊǘƛŎƛǇŀƴǘǎ 

 
 
 
 
 
 
 
 
 

Name Institution e-mail Contribution 

Mark James MASTS maj8@st-andrews.ac.uk PMC

Emma Defew MASTS ecd2@st-andrews.ac.uk PMC

Alastair Pout MSS a.pout@marlab.ac.uk PMC, WP2, WP4

Liz Clarke MSS l.clarke@marlab.ac.uk PMC, WP2, WP1, WP4

Katja Ringdahl SLU katja.ringdahl@slu.se PMC, WP1

Estantis Mugerza AZTI emugerza@azti.es PMC, WP3, WP1

Joel Vigneau IFREMER Joel.Vigneau@ifremer.fr PMC, WP4, WP1

Christoph Stransky TI-SF christoph.stransky@thuenen.de WP1

Jørgen Dalskov DTU Aqua jd@aqua.dtu.dk WP1

Sieto Verver IMARES sieto.verver@wur.nl WP1, WP2

Els Torreele ILVO els.torreele@ilvo.vlaanderen.be WP1, WP2

Jose Rodriguez IEO jose.rodriguez@st.ieo.es WP1, WP2

Maria Hansson SLU maria.hansson@fiskeriverket.se WP1, WP4

Ana Ribeiro Santos CEFAS ana.ribeirosantos@cefas.co.uk WP2, WP4

Hans Gerritsen MI hans.Gerritsen@Marine.ie WP2

Henrik Kjems-Nielsen ICES henrikkn@ices.dk WP2

Jens Ulleweit TI-SF jens.ulleweit@thuenen.de WP2

Jon Elson CEFAS jon.elson@cefas.co.uk WP2

Jon Helge Vølstad IMR jon.helge.voelstad@imr.no WP2

José Castro Pampillón IEO jose.castro@vi.ieo.es WP2

Julia Wischnewski TI-SF julia.wischnewski@thuenen.de WP2

Kirsten Birch Håkansson DTU Aqua kih@aqua.dtu.dk WP2

Manuela Azevedo IPMA mazevedo@ipma.pt WP2

Marie Storr-Paulsen DTU Aqua msp@aqua.dtu.dk WP2

Mary Christman MCC marycchristman@gmail.com WP2

Nuno Prista IPMA nmprista@ipma.pt WP2

Sofie Nimmegeers ILVO sofie.nimmegeers@ilvo.vlaanderen.beWP2

Edwin van Helmond IMARES edwin.vanhelmond@wur.nl WP2 

Lucia Zarauz AZTI lzarauz@azti.es WP2, WP3

Patrik Börjesson SLU patrik.borjesson@slu.se WP2, WP3

Chun Chen IMARES chun.chen@wur.nl WP2, WP4

Ana Moreno Marques IPMA amoreno@ipma.pt WP3

Eider Andonegi AZTI eandonegi@azti.es WP3

Hugo Mendes IPMA hmendes@impa.pt WP3

Simon Northridge USTAN spn1@st-andrews.ac.uk WP3

Mike Armstrong CEFAS mike.armstrong@cefas.co.uk WP3, WP1, WP4

Laurent Dubroca IFREMER laurent.dubroca@ifremer.fr WP4, WP2

Norbert Billet IRD norbert.billet@ird.fr WP4

Eva Velasco IEO eva.velasco@gi.ieo.es WP4

Kelig Mahe IFREMER Kelig.Mahe@ifremer.fr WP4

George Tserpes HCMR gtserpes@hcmr.gr WP4
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1 Introduction 
The countries in the North Sea region have a long tradition, within the ICES framework, to 
coordinate and cooperate regionally for the purpose of assessment of fish stocks. Fishery 
independent data are also usually collected through surveys that are coordinated through planning 
groups such as ICES IBTSWG.   
 
Fishery dependent data are however presently collected through national sampling programmes. 
This implies that it is a national responsibility to design and implement the sampling program, to 
introduce and maintain quality assurance procedures and to manage primary, detailed and 
aggregated data and estimates. The final national estimates that are delivered to end-users are in 
most cases point estimates. This means that quality in reality might be largely unknown for end-
users and for other MS involved in the same fisheries or utilizing the same fish stock. Regional 
coordination and cooperation in sampling of fisheries can therefore be seen as an exercise to 
increase the overall knowledge and awareness of different sampling, analysis and fishing activities 
within a region with the overall objective to facilitate coherent sampling procedures and transparent 
quality evaluation. The final goal would be integrated regional designs and sampling plans, such as 
the ones simulated within the case studies of fishPi WP2. Regional sampling plans are expected to be 
cost-effective and increase the overall quality of data (fishPi questionnaire).   
 
A large number of activities have been conducted to improve regional cooperation and coordination 
since the onset of the first EC data collection regulation in 2002. The most prominent one is the 
establishment of the regional coordination meetings with the specific objectives to identify areas for 
standardisation and to support collaboration and cooperation between MS. Substantial further 
work, in particular to improve quality procedures, has been carried out within the ICES framework, 
and include important activities such as the ICES Planning Group on Commercial Catch, Discards and 
Biological Sampling (PGCCDBS), workshops initiated by the group and successive groups (ICES 
WGCATCH, WGBIOP and PGDATA). Regional coordination and cooperation has further been 
supported by the development of certain tools. The most important ones are the regional database, 
the COST (Common Open Source Tool for raising and estimating properties of statistical estimates) 
tools and the WebGR (Web services for support of Growth and Reproduction studies). The latter two 
were funded by the Commission as studies.  
 
The present document include a description of the evolution of work within the RCM NS&EA 2004-
2015, main contributions of ICES from ICES expert groups as well as important tools. We then 
highlight achievements and identify areas where improvement can be made.  

 

2 Regional coordination meetings 

2.1 RCM - Background 
The former EU Data Collection Regulation (EC 1543/2000 and the implementing regulation 
1639/2001) established a framework for the collection of fishing capacity, effort, landings and 
discards, biological and economic data by Member States. It was intended that this programme 
would provide the basic data needed to evaluate the state of fishery resources and the fisheries 
sector. Although the Regulations set out the detailed requirements of the programme, and 
specifically require MS to demonstrate cooperation and task sharing (Article 3 (d)), no mechanism 
was specified to achieve this. Since ICES is one of the main users of the data collected by MS and as a 
consequence of the MoU between EC-ICES, ICES set up the Planning Group on Commercial Catch, 
Discards and Biological Sampling (PGCCDBS) to look at ways of ensuring regional coordination and 



 

35 
 

cooperation in the collection of biological data. The PGCCDBS recognised that there was a need to 
develop regional groups where issues relating to the fisheries and data collection within the region 
could be more effectively discussed and cooperation developed. At its 2004 meeting, PGCCDBS 
recommended the formation of regional planning groups. The issue of regional coordination of the 
Data Collection Regulation (DCR) was also discussed at the meeting of the Committee for Fisheries 
and Aquaculture (CFA) (Brussels 21/10/2003). There was agreement that regional coordination 
would greatly increase the efficiency, effectiveness and integration of the various DCR National 
Programmes. The details of both national and international coordination were outlined in a working 
paper from the Commission. In this paper, the Commission outlined four original main areas for 
regional coordination (Baltic Sea, North Sea, Atlantic shelf and the Mediterranean waters). These 
ŀǊŜŀǎ ōǊƻŀŘƭȅ Ŧƛǘ ƛƴ ǿƛǘƘ ǘƘŜ wŜƎƛƻƴŀƭ !ŘǾƛǎƻǊȅ /ƻǳƴŎƛƭǎ όw!/Ωǎύ ǿƘƛŎƘ ǿŜǊŜ ƛƴ ǘhe process of being 
set up. Since the introduction of the RCMs,  a RCM for long distance fisheries has also been 
established. The Commission suggested that the Regional Coordination Meetings (RCMs) should be 
held annually and involve National Correspondents and both biologists and economists from each 
MS involved in the DCR programme. The key objectives of the RCMs were to identify areas for 
standardisation, collaboration and cooperation between MS. The Commission also outlined how the 
RCMs would be expected to collaborate with other groups such as ICES and STECF. A final liaison 
meeting between chairs of different meetings dealing with DCR and later DCF was set up to analyse 
the final reports in order to guarantee good overall coordination. On the basis of the reports, this 
group would make recommendations to the Commission and MS. The DCR was revised in 2008 and 
reformed into the Data Collection Framework (DCF) (EC 199/2008, EC 665/2008 and 2008/949/EU 
(later revised to 2010/93/EU)). In these regulations and decisions the role of the RCMs and their 
tasks in regional coordination are clearly defined. The RCMs are assumed to get an even stronger 
mandate in the recast of the data collection regulation 199/2008 and will at the same time turn from 
meetings to groups, with the possibility to work throughout the year. 
 
The obligation for Member States to cooperate with each other within the field of data collection is 
expressed in the new Common Fisheries Policy EC 1380/2013 article 25.5 
 
Currently, financial support for participation in the RCMs is eligible under the European Maritime 
and Fisheries Fund (EC 508/2014) article 77.2(e). There is also a possibility for the Commission to 
support cooperation between MS under EMFF through direct funding (article 86.2 (f)). Previously, 
the RCMs were supported through the DCF.  

 

2.2 Evolution of RCM NS&EA 2004-2015   
The first RCM for the North Sea area was held in 2004. Since then one meeting has been convened 
every year.  The North Sea area was originally defined as IIIaN, IV and VIId. The scope was expanded 
in 2005, to include division IIIaS (Kattegat) as well as ICES sub-areas I and II.  The name was then 
changed to RCM North Sea and Eastern Arctic. From 2009 and onwards ICES sub-areas XII, XIV, 
division Va and the NAFO areas have been included in this RCM as well. 
 
The key objectives of the RCMs were to identify areas for standardisation, collaboration and 
cooperation between MS.  The early years of the RCM NS&EA were spent on identifying such areas. 
The meeting spent time on giving guidance on the set-up of bi- (or multi-) lateral agreements, in 
particular for sampling of landings for trans-shipment or first sale in foreign countries. Other areas of 
importance were the coordination of sampling programmes for growth, sexual maturity and 
fecundity. The RCM had concerns on sampling intensity, sampling outside the spawning season and 
harmonization of maturity determinations. To assess the effects of spatial and temporal deficiencies 
in the maturity sampling, RCM North Sea recommended setting up species-specific workshops to 
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give guidance in collecting and analysing maturity data. These workshops were later dealt with 
within the framework of ICES PGCCDBS.  
 
Time was further spent on compiling information on sampling intensities within the region as well as 
examining if the main fisheries were sampled for discards. A main problem was that there was no 
common nomenclature to name and describe fisheries, implying that regional overviews were 
difficult to make. In 2005 the RCM NS&EA also realized that a common database was a prerequisite 
to achieve cooperation between Member States and effective communication with end-users.  
 
άThe RCM North Sea considers that progress on improving the effectiveness of sampling, integration 
of data between countries and provision of high quality information to the ICES assessment Working 
DǊƻǳǇǎ ƛǎ ƘŜŀǾƛƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ǳǎŜ ƻŦ ŀ ŎƻƳƳƻƴ ŘŀǘŀōŀǎŜΦέ 
 
The RCM NS&EA 2005 realized that effective communication with the end-users was dependent on 
active data providers and suggested άthat the data contributors to the WG should provide standard 
ǊŜǇƻǊǘǎ ŀƴŘ ŀƴŀƭȅǎƛǎΣ ŀƎǊŜŜŘ ǿƛǘƘ ǘƘŜ ²DΣ ǘƻ ŜƴŀōƭŜ Ŝŀǎȅ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘŜ Řŀǘŀ ōŜƛƴƎ ǳǎŜŘέΦ 
 
A main concern for the MS at the time was the quality requirements in the DCR stating that MS 
should meet different levels of precision in their sampling programmes. MS had difficulties to 
calculate precision correctly (as fishery sampling programmes usually are multi-stage and involve 
transformation of data through eg ALKs) but also to meet the precision levels required. The RCM 
b{ϧ9! нллр ǎŀǿ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎǘŀƴŘŀǊŘƛȊŀǘƛƻƴ ŀƴŘ ŘƛŘ άstrongly supports the proposal for an expert 
group to begin the task of developing a set of tools within an open source framework which will 
provide analysis and precision calculations. These tools will be developed to attach to FishFrame 
ŀƴŘκƻǊ ōŜŎƻƳŜ ǇŀǊǘ ƻŦ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ǎȅǎǘŜƳέΦ The expert group later became the COST project that 
developed standardized tools for exploration of data as well as for basic calculation of precision. 
 
In 2006 preparatory work for the DCR revision was carried out. A large part of this work was the 
ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ άǘƘŜ ŦƭŜŜǘ ŀŎǘƛǾƛǘȅ ƳŀǘǊƛȄέ όƭŀǘŜǊ ŀǇǇŜƴŘƛȄ L± ƛƴ нлмлκфоκ9¦ύΦ ¢ƘŜ ƳŀǘǊƛȄ ǿŀǎ 
developed during a set of ad-hoc meetings in Nantes, France. The matrix was a comprehensive way 
to overview all the fishing activities in the European fleet and it gave MS a common nomenclature to 
describe fisheries allowing for regional overviews of fisheries and comparison of sampling coverage 
and intensities between countries. It was a prerequisite for the transition from a stock based 
approach in the DCR to a fishery based approach in DCF. 
 
The RCM NS&EA 2006 acknowledged the work done at the ad-hoc Nantes meeting but had already 
realized that the large amount of cells in the matrix was not ideal for stratification of sampling 
programmes and could cause some unnecessary over-stratification on a regional scale. It was a 
further concern that the different cells in the matrix were defined differently in different MS which 
would jeopardize a regional sampling scheme built on the basis of cells in the matrix (regional métier 
based sampling).  The RCM further discussed how the Nantes matrix would be translated into 
national sampling programmes. There were two main issues raised. Firstly, how many strata have to 
be sampled and units (effort, landings, value) to be chosen to decide which strata to be sampled. On 
a regional scale, the idea was that sampling could then be allocated to the different countries 
involved in the different fishing activities. The second issue that was discussed was how to translate 
άǘƘŜ ǇǊƻǇƻǊǘƛƻƴέ ƻŦ ǘƘŜ ŀŎǘƛǾƛǘȅ ƛƴ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƛǎƘƛƴƎ ŀŎǘƛǾƛǘȅ ǎǘǊŀǘŀ ƛƴǘƻ ƴǳƳōŜǊ ƻŦ ǎŀƳǇƭŜǎΦ 
Concerning this issue, the RCM relied on the future outcome of the COST project since target of 
precision was considered central when translating proportions to sampling intensities in the 
different strata.  
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In 2007 the RCM NS&EA continued to work on the applicability of the fishing activity matrix as a 
basis for a regional design. The large number of cells to be sampled as well as the fact that the initial 
analyses of the data showed problems with consistent allocation between MS to the different fishing 
activities raised concerns. RCM NS&EA realized the necessity of having data available before and 
during the meeting to ensure discussions on regional design of data collection were fruitful. The 
meeting also realized that ages for a certain amount of stocks were oversampled compared to 
targets in the DCF and suggested that age reading may be a field for task sharing to a larger extent. 
 
In 2008 the present DCF (199/2008) came into force and the RCMs got a clearer mandate. The RCM 
NS&EA worked on the métier-related variables in contrasting the sampling programmes for landings 
and for discards with the international statistics on effort, landings and total value. It was the first 
complete regional overview of the fishing activities in the area. This comparison was meant to assess 
the completeness of sampling coverage for the métiers accounting for 90% of the fishing activities 
by fishing grounds. The evaluation of the data focused on the following points i) métiers not covered 
by sampling programme were pointed out and ii) discussions on compatibility of the fishing patterns 
between MS and within métiers as a basis for future task sharing. The RCM NS&EA was comparing 
the planned sampling and the fisheries statistics given in the NP proposals 2009-2010 on a regional 
level. The production of working tables took a large part of the meeting due to inconsistencies 
between MS in the naming of métiers / fishing grounds as well as units for the actual data.  
 
During 2009 and 2010 the RCM NS&EA continued to produce regional rankings of métiers and 
fishing ground as well as contrasting the sampling programmes for landings and discards with the 
international statistics on effort, landings and total value. Where appropriate the RCM suggested 
actions to be taken at given métiers for different MS. The work was time consuming as the 
information was taken from the NPs 2009-нлмл ŀƴŘ ǊŜǉǳƛǊŜŘ ŀ ƭƻǘ ƻŦ άǘƛŘƛƴƎ ǳǇέ ƻŦ ƴŀƳŜǎ ŀƴŘ ǳƴƛǘǎΦ 
[ŀǊƎŜ ŜŦŦƻǊǘ ǿŀǎ Ǉǳǘ ƻƴ ǘƘŜ a{ ǘƻ ǊŜǎǇŜŎǘ άƴŀƳƛƴƎ ŎƻƴǾŜƴǘƛƻƴǎέ ŀƴŘ ƛǘ ǿŀǎ ŀƎǊŜŜŘ ǘƘŀǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 
datasets needed to be compiled prior to the meeting to utilize the meeting time effectively. The 
RCM were also concerned that there were national differences within métiers and realised that 
national descriptions (homogeneity of the métier, target species, spatial and temporal distribution 
etc.) of the ranked métiers were required in order to allow the RCM to evaluate the compatibility of 
the fishing activities and consequently possibilities for task-sharing.  

RCM NS&EA 2010 also updated an international overview of sampling plans for ages sampling and 
reading, compiled from the NP proposals 2011-2013. It was agreed that there were several instances 
where a large number of ages were taken (compared to targets in DCF) but until such time as there 
are tools in place to provide detailed analyses on optimum sampling levels, both spatially and 
temporally, it would not be advisable to embark on reducing these numbers. The meeting compiled 
a list indicating which species were suitable for task sharing in relation to age determination and also 
an indication of the countries which had appropriate expertise. It was agreed that individual MS 
should then review the list of species they were ageing and, where required, should contact one of 
the nominated countries to consider the possibility of a bilateral agreement to ensure the ageing 
work could be completed.  

Time was also spent on compiling information on sampling programmes for recreational fisheries in 
the different MS. 

MS had in the past expressed a need to establish a regional data base to facilitate coordination and 
harmonization of data collection. Also, SGRN stressed the need for a regional data base for this 
purpose (Anon. 2009c). The harmonization would lead to a more efficient data collection and also 
allow monitoring of data quality. During the 2010 meeting the RCM NS&EA unanimously agreed that 
FishFrame was the obvious candidate for the RDB. The RCM agreed that a steering group needed to 
be set up together with RCM Baltic and RCM NA to start to realize the RDB. 
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During 2011 and 2012 most MS gradually uploaded more and more data into the regional database 
prior to RCM NS&EA. This resulted in more efficient use of meeting time but also larger 
requirements on harmonization in coding of species, harbours, métiers and areas. The RCM NS&EA 
provided suggestions for development of the exchange format to the RDB-SC but development was 
slow due to lack of funds. 
 
The 2009 and 2010 workshops (WKPRECISE and WKMERGE) held within the ICES PGCCDBS 
framework  concluded that the level-6 fleet métiers identified in Appendix IV of Decision 2010/93/EC 
were in many cases too dynamic and unpredictable to constitute sampling strata in which all the 
primary sampling units (trips) were identifiable in advance for allocating sampling effort. The 
workshops suggested métiers to be considered as domains, instead of strata, allowing for sufficient 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǎŀƳǇƭƛƴƎ ŦǊŀƳŜǎΦ ¢Ƙƛǎ ǿŀǎ ǘƘŜ ƻƴǎŜǘ ƻŦ ǘƘŜ ŜƴǘƛǊŜ ŘƛǎŎǳǎǎƛƻƴ ŀǊƻǳƴŘ άǎǘŀǘƛǎtical 
ǎƻǳƴŘ ǎŀƳǇƭƛƴƎ ǎŎƘŜƳŜǎέ ŀƴŘ Ƙŀd large implications on the design of regional data collection 
programmes.  RCM NS&EA were thereby awaiting more guidance from ICES methodological groups 
(ICES WKPICS 1-3) before planning regional sampling. 
 
During 2012 w/a b{ϧ9! ŜȄǇǊŜǎǎŜŘ ƛǘǎ ǾƛŜǿ ƻƴ ǘƘŜ ŦǳǘǳǊŜ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƛƴ ǘƘŜ άhƻǎǘŜƴŘŜ 
ŘŜŎƭŀǊŀǘƛƻƴέΦ ¢ƘŜ Ǿƛǎƛƻƴ waǎ ǘƘŀǘ άEnd users will receive relevant, high quality data collected through 
an efficient regional basisέΦ !ƴŘ ǘƘŜ Ƴƛǎǎƛƻƴ άData collectors will use statistically sound sampling 
schemes and operate under the guidance of Regional Coordination Groups, in which end-user 
priorities are agreed and the coordination of data collection takes place to meet those priorities. 
Commercial Fisheries SamplingέΦ  
 
By 2013 most sampling, effort and landing data were available through the RDB to the RCM NS&EA. 
That freed up meeting time to more rigorous checking and discussion on data quality, for example 
by comparing information in Eurostat, InterCatch and the RDB but also for an exercise on regional 
sampling design taking sound statistical principles into account. The exercise was an embryo for a 
regional sampling design for on-shore sampling using data from the RDB. The design stratified by 
groupings of species and stocks with a gross optimization based on the landed weight for 2012. It 
was envisaged that sampling of the ports identified in the regional list would be carried out by the 
observers operating in the nations in which the ports are situated. This exercise was to a certain 
degree the basis for the present fishPi project. 
 
The RCM NS&EA 2013 also initiated a road map to achieve an efficient way to evolve towards 
requirements anticipated from the new upcoming data collection legislation. The initial road map 
was further developed by the RCM NA. The RCM NS&EA 2014 did however conclude that the actual 
implementation of the road map was hampered by absence of the new legislation, the lack of 
development of the RDB and the lack of establishment of the RCG process.  
 
The RCM NS&EA 2014 further discussed implications of the landing obligation on sampling plans, 
observer schemes and concern of overall loss of quality in catch data.  
 
Concern was also expressed for the deteriorating quality of catch data when the landing obligation is 
introduced. The meeting also spent considerable time identifying the processes that needed to be 
established for obtaining and demonstrating high quality data.  
 
The landing obligation continued to raise concerns during RCM NS&EA 2015. Experience of the 
implementation in the Baltic suggested that, in some situations the BMS (below minimum landing 
size) fraction was being grossly under recorded in logbooks and/or was simply not available where 
the landing data were derived from sales notes and BMS fraction was not sold.  
 



 

39 
 

The RCM NS&EA was provided with data from all MS allowing for a proper analysis of regional 

fisheries.  Data analysis was carried out, including some basic audits of the data within the RDB. This 

was supplemented by descriptions of fisheries within the region: NAFO area, Eastern Arctic area, 

northern North Sea demersal fisheries, southern North Sea flatfish and pelagic fisheries. Each of 

these descriptions included the identification of sampling frames of major landing harbours, the 

main national fleets by métier, the ranking of species tonnages, and maps of the fishing locations 

and landing ports.  

 

Analysis of the landings abroad, and the extent to which the RDB held sampling data from flag 

vessels other than the landing country, showed that a considerable proportion of the landings were 

either not being sampled or the samples of this fraction could not be uploaded to the RDB. An 

analysis of the age data from the RDB was able to demonstrate the scope and the number of 

determined ages by species and country, and relate this to the proportion of the landings of the 

species concerned. While the number of age readings need not be directly related to the proportion 

of the landed catch, the findings were of interest in demonstrating potential for task sharing in age 

reading.  

 

3 ICES and the PGCCDBS framework 
A substantial investigation into the quality of fisheries sampling programmes, data and associated 
analysis has been conducted by the ICES Planning Group on Commercial Catches, Discards and 
Biological Sampling (PGCCDBS: ICES 2002 - 2014), in their role to promote the ICES Quality Assurance 
Framework for biological sampling (Nedreaas et al 2009), and by workshops and study groups 
established by PGCCDBS. The PGCCDBS was established in 2002 in response to the EC-ICES 
Memorandum of Understanding (MoU) requesting ICES to provide support for the EU Data 
Collection Framework (DCF; EC Reg. 199/2008, 665/2008; Decisions 2008/949/EC and 2010/93/EU).  
In addition to establishing protocols and standards for fish ageing and maturity determination, the 
PGCCDBS and its workshops and study groups have covered topics such as sampling and estimation 
for maturity ogives (WKMAT: ICES 2007a; WKMOG: ICES 2008b), accuracy of sampling data 
(WKPRECISE: ICES 2009a; WKACCU: ICES 2008a), discard raising procedures (WKDRP: ICES 2007b); 
design of commercial fishery sampling schemes (WKMERGE: ICES 2010; WKPICS: ICES 2011a, 2012b; 
2013a; SGPIDS: ICES 2011b, 2012a, 2013b; WGCATCH: ICES 2014, 2015) and recreational fishery 
surveys (WKSMRF: ICES 2009b; WGRFS: ICES 2012-2015). 
 
These ICES initiatives have had a progressive impact since the late 2000s in increasing the awareness 
within the ICES community of the need for statistically-sound sampling design rather than ad-hoc 
methods, and have developed an important and well-documented body of knowledge on fishery 
sampling design, implementation and analysis. An important component of this has been the 
development of guidelines for best practice as well as proposals for ways in which the quality of 
sampling programmes and the data gathered from them can be documented for a range of end 
users such as stock assessment scientists, regional coordination groups and the European 
Commission.  The practical implementation of sampling schemes has been a major focus, 
particularly by WKPICS, SGPIDS, WGRFS and WGCATCH.  
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4 Tools contributing to regional coordination, cooperation and quality 

assurance 
 

4.1 Regional Database (RDB) 
The Regional database (RDB) was originally developed by DTU-Aqua, Denmark, but since 2012 has 
been hosted by ICES. The content of the database is governed by a steering committee with 
representatives from different RCMs and the host. Maintenance of the RDB is covered by the MoU 
between ICES and Commission but there is no funding available from the EU for development to 
meet needs arising from establishment of regional sampling plans based on statistically sound 
designs. ICES have supported some development needs. The database holds anonymized detailed 
data from sampling events as well as effort and landing data aggregated at a low level. The 
geographical scope is presently areas covered by RCM Baltic, RCM NS&EA and RCM NA. It is 
populated through yearly data calls from the RCM chairs. The utilization of the RDB has made the 
work within the RCMs far more effective.  RCMs thereby consider the RDB a prerequisite for efficient 
work implementing systems and procedures to ease the coordination and cooperation of data 
collection on the regional scale. The RDB has however considerable potential to support Member 
States and RCMs in evaluating the quality of data and the generation of estimates from biological 
data needed by end users. This would allow for efficient, consistent and transparent responses to 
data calls and other types of reporting. RCM NS&EA have repeatedly (2012, 2013, 2014 and 2015) 
put forward study proposals with the aim to develop the RDB.  These study proposals were never 
granted.  

 

4.2 COST  
COST (Common Open Source Tool for raising and estimating properties of statistical estimates 
derived from the Data Collection Regulation) was a project funded through an EU study 
(FISH/2006/15 lot 2). The project developed an open-source toolbox within the statistical 
ŜƴǾƛǊƻƴƳŜƴǘ άwέ ŜƴŀōƭƛƴƎ ǘǊŀƴǎǇŀǊŜƴǘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ǊŀƛǎƛƴƎ ǎŀƳǇƭƛƴƎ Řŀǘŀ ŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ 
estimates of precision. The project further developed a substantial module for exploratory analysis 
of sampled data. Another main achievement of the project was the further development of the RDB-
FishFrame data format into the standard data exchange format which is presently used by the RDB.  
Dissemination of experiences gained in the project was supported by a hand-on workshop in 2010.  
 
The outcome of COST was a software product, entirely developed during the course of the project, 
which will necessarily need further adjustments and debugging. The effective usage of any tool must 
now be implemented and accompanied, in order to avoid institutes being left without help and, on 
the other hand, developing their own version of the software. The RCM did thereby in 2009 and 
2010 recommend the onset of a COST 2 project addressing those issues as well as adaption of some 
codes to statistical sound sampling designs. The proposal for a COST 2 project from the RCMs was 
never picked up by the Commission. Since the termination of the COST project the codes have 
mainly been maintained on a national level by IFREMER, France. RCM NS& EA (2011) considered that 
a continuation of the COST project had tremendous potential in particular linked to the 
development of a regional database. Integration of COST tools within the RDB have been included in 
study proposals for the development of the regional database that repeatedly have been put 
forward by RCM NS&EA (2012, 2013, 2014, 2015) and the Liaison Meeting.  
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4.3 WebGR 
WebGR (Web services for support of Growth and Reproduction studies) is a set of open source web 
services and tools developed within an EU project in 2008 (FISH/2007/07 Lot 1). The services support 
the organization and data analysis of age and maturity calibration workshops and are implemented 
on a website. They are therefore essential tools for quality assurance and coordination of biological 
sampling and analysis.  The website consists of a repository of images, a set of web forms to run a 
calibration exercise online, a reporting module with the most common statistical analysis and 
import/export modules to manage images and results. The results are extracted in a standard 
format. Several workshops and exchanges have used WebGR since 2010. The tool has however not 
been further developed since 2010 which has resulted in problems and underutilization of its 
potential. The service is presently freely provided at http://webgr.azti.es but without any warranties 
in case of problems (since there are no funding available). In 2013 and 2014 the RCM NS&EA 
recommended for a collaborative study of improvement of WebGR. ICES PGCCDBS strongly 
supported such a study proposal. 

 

5 Regional coordination activities - major achievements 
 
The last 12 years of regional coordination meetings have been a slow but steady process improving 
coordination between MS. Reading through the RCM NS&EA reports it is evident that two main 
elements have contributed considerably to the development and way the RCM is working; the 
ǳǇǘŀƪŜ ƻŦ άǘƘŜ ŦƭŜŜǘ ŀŎǘƛǾƛǘȅ ƳŀǘǊƛȄέ όƭŀǘŜǊ ŀǇǇŜƴŘƛȄ L± ƛƴ нлмлκфоκ9¦ύ ƛƴ ǘƘŜ ƭŜƎƛǎƭŀǘƛƻƴ ŀƴŘ ǘƘŜ 
implementation of the regional database. 
 
¢ƘŜ άŦƭŜŜǘ ŀŎǘƛǾƛǘȅ ƳŀǘǊƛȄέ ƛǎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǿŀȅ ǘƻ ƻǾŜǊǾƛŜǿ ŀƭƭ ǘƘŜ ŦƛǎƘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ǘƘŜ region.  
It gave MS a common way to structure and identify fisheries/métiers and a generic way to name 
them. This allowed for regional overviews of fisheries and their importance in terms of catches, 
effort and value. A generic nomenclature also allowed for regional overviews of sampling coverage 
and relative contribution of sampling by different MS.   
 
A common understanding and nomenclature gave the RCMs the possibility to work towards 
sampling plans on the regional scale but no effective means to do so. Several days of meeting time 
were spent just on simple overviews on regional fisheries as data was accessible through simple 
excel sheets.  Even if MS had agreed on a generic nomenclature there were always slight differences 
in how métiers/fisheries, fishing grounds, harbours and even species were expressed. This led to the 
uptake and implementation of the regional database in 2011.  
 
The implementation of the regional database made the work in the RCM NS&EA far more effective 
as the meeting could analyze regional data instead of just compiling them. It also opened up a 
necessary discussion (reflected in different recommendations from the RCM) on harmonization 
across MS in coding of métiers/fisheries, harbours, areas and species. The RCMs have worked 
intensively, together with MS, the RDB steering committee and ICES to establish reference lists for 
all these elements.  
 
The RCM NS&EA have also served as a platform for experts and NCs to exchange views, discuss and 
sometimes agree on, an array of present and foreseen topics of data collection. This has most likely 
built trust and common views on how data collection schemes should evolve in the future. The 
consultation process within fishPi, for example, shows a substantial level of agreement on the 
movement towards regional sampling plans. 
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Work carried out within ICES has also contributed considerably to regional cooperation in data 
collection. A key point is the increased awareness of the need for statistically-sound sampling 
instead of ad-hoc sampling. ICES groups such as WKPICS, SGPIDS, WGRFS and WGCATCH have 
developed an important and well-documented body of knowledge on fishery sampling design, 
implementation and analysis. There has to a considerable extent been overlap in expertise between 
these ICES methodological groups and the RCM NS&EA ensuring good communication. The ICES 
WKRDB, the RDB-SC and fishPi have developed the RDB data exchange format to meet requirements 
of statistically sound sampling. 
 
A considerable amount of work has further been completed within the ICES framework to establish 
international protocols and standards for fish ageing and maturity determination. This work is 
nowadays carried out by ICES WGBIOP. 
 
Major achievements by regional coordination activities are: 
 

¶ A common understanding of the fishery activities on the regional scale 

¶ Common nomenclature for métiers/fisheries, ports, species and areas and agreed reference 

lists 

¶ Implementation of the regional database 

¶ Trust building  between MS 

¶ Increased awareness on the need for statistically sound sampling schemes. Body of 

knowledge developed. 

¶ Establishment of networks to improve quality assurance in age and maturity and maturity 

readings within and between MS. 

¶ Improved efficiency in sampling activities through setting up bilateral agreements in the 

region. 

 

 

6 Regional coordination activities ς areas for improvement 
 
Despite steady progress in the field of cooperation between MS within the RCM and ICES framework 
there is still little cooperation in the field of actual commercial fisheries sampling. The bilateral 
agreements in place are a good start, but the step towards truly regional sampling plans is still a big 
leap. There are several potential reasons for this.  
 
A main point is the awareness of the need for statistically sound sampling schemes to get 
transparent, reliable and quality assured estimates to end-users. From a regional cooperation 
perspective this does however imply that regional cooperation for actual sampling moves from the 
concept of simple task sharing in sampling to a need for integrated regional sampling designs. The 
latter requires a much stronger theoretical background and integrated approaches to protocols, 
quality assurance procedures and data management. This has of course had an impact on the speed 
of the cooperation process within the RCM. The entire fishPi project was designed to enable this 
transition. It is however important to realize that development, implementation and management of 
such schemes will require constant monitoring, and input from statisticians will be needed long 
term. This might to some extent be solved when RCMs move to RCGs, as suggested in the recast of 
the data regulation 199/2008. It does however require that MS have experience and resources to 
prioritize regional work. MS and institutes show, in the fishPi questionnaire, willingness to do so but 
are in some cases limited by resources.   
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A second point is that there has been no clear road map on how to achieve regional sampling plans. 
This is important as there are so many different groups (RCM, ICES, STECF EWG) dealing with 
different aspects of regional coordination and regional sampling plans that it is difficult for individual 
MS or experts to get an overview of what is going on. Different processes are further dependent on 
the success of other processes. The RCM NS&EA 2013 did attempt to create such a road-map but 
concluded the following year that the road map was hampered by the absence of the new 
legislation, the lack of development of the RDB and the lack of establishment of the RCG process.  
Establishment of a robust and agreed road-map would preferably be a task for the RCM. 
 
A third point is the absence of long term funding to meet regional needs. Tools, such as COST and 
webGR, developed to support quality assurance on the regional level have typically been funded 
through EC study contracts. This has been beneficial as the tools have been developed, but it also 
implies that there are no resources for maintenance or further development when the contract 
terminates. In the long term this means that the tools, essential for regional coordination, are not 
adapted to meet new requirements from e.g. science or IT systems. The consequence is that they 
are not utilized to their full potential or that they turn into national tools as development continues 
within individual MS. RCM NS&EA has repeatedly recommended continued funding for some 
essential projects but without result.  
 
A key aspect is the lack of funding for the regional database (RBD) identified by the RCM NS&EA as a 
crucially important tool for development and maintenance of regional sampling plans. RCM NS&EA 
has repeatedly stressed the need for funding of development to meet their needs but up to now 
with no results. The RCM NS&EA нлмр ŜȄǇǊŜǎǎŜŘ ƛƴ ǘƘŜ ǎǘǊƻƴƎŜǎǘ ǘŜǊƳǎ άǘƘŀǘ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳ ƴŜŜŘǎ 
of regional cooperation were dominated by the overwhelming need to fund work related to the 
RDB, emphasizing that the RDB was not simply a data base, but also a means of facilitating the data 
analysis, skills, dissemination of best practices, and harmonization of work involved in regional data 
ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŜǎǘƛƳŀǘƛƻƴέΦ 
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1 Background and context 

1.1 What is a regional sampling plan? 
The EU Data Collection Framework (DCF) and Control Regulation require Member States (MS) to 
collect a wide range of specified data from fisheries and stocks in defined regions, to support 
implementation of the Common Fisheries Policy (CFP). These data are used to meet the needs of 
end users such as ICES, Regional Fisheries Management Organizations (RFMO) stock assessment 
working groups or other bodies providing advice on fisheries management. In most cases these end 
users need data aggregations and estimates that relate to fisheries at a regional scale.  
 
Some data are exhaustive (provided by all fishers), such as landings and effort for commercial 
vessels required to keep EU logbooks. Other data are provided by fishers in part, such as some 
information on small scale fisheries with less stringent logbook requirements. Other data, not 
provided by fishers, require the use of statistical survey methods to generate estimates of the 
parameters of interest.  The latter includes the species, age and length composition of different 
fractions of catches, quantities discarded, data on small scale and recreational fishery catches, and 
data on the by-catch of non-target species such as mammals and birds. Additionally, data on 
individual fish for the estimation of biological parameters such as growth, maturity, sex ratios, 
stomach contents etc. are also collected using statistical sampling methods either from commercial 
vessels, dedicated research vessel surveys or other sources. Statistical sampling plans are needed for 
the collection of all non-census data to ensure that sampling methods are appropriate, statistically 
robust and deliver the data and estimates required.   
 
At present, EU Member States devise their own sampling plans to deliver what is expected from EU 
legislation. The national sampling plans have often been adapted from schemes and targets in place 
before the DCF and were driven more by meeting DCF sampling targets rather than by sound 
statistical design. As a result, origins data collected at a regional scale are from a diverse collection of 
national sampling schemes that may or may not conform to the type of statistical standards given by 
EuroStat or equivalent guidelines, and are likely to provide poorer estimates and value for money 
than could be achieved by a better coordinated and more statistically sound approach to regional 
sampling. The transparency of national sampling schemes and demonstration of data quality also 
currently remains poor in some cases. 
 
A regional sampling plan would, in contrast, be designed from agreed objectives based on end-user 
needs with the outset to provide data on the collective activities of nationally operating fleets that 
are fishing on shared stocks in regional seas. By regional seas we mean the large ecoregions such as 
the Baltic, North Sea and Western Atlantic.  
 
Important elements of a regional plan would be: 

¶ Agreed objectives based on end-user needs 

¶ Sampling design and estimation methods  

¶ Selection protocols 

¶ Sampling protocols 

¶ Integrated quality assurances framework and common tools for quality checks 

¶ Regional database for regional storage and management of data, including common 

software tools for analysis and estimation.  
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The operation of regional data bases as the means of housing the collected national data sets, and 
facilitating the analysis and estimation at national and regional level is a key element in this regional 
approach. 
 
The fishPi project shows how both commercial and recreational fishery sampling could be better 
coordinated at a regional level, and illustrates the potential benefits in terms of effectiveness, data 
quality and statistical robustness. It is a first step in a process using simulations of regional sampling 
schemes based on actual data collected in recent years. 

1.2 Who are the end users and what are their needs?  
End users are defined in the DCF Regulation as bodies with a research or management interest in the 
scientific analysis of data in the fisheries sector (article 2 of the DCF Regulation 199/2008). For the 
purposes of defining regional sampling plans, the end users can be considered to be advisory bodies 
such as ICES, STECF (Scientific, Technical and Economic Committee for Fisheries) or RFMOs.  These 
end users require a variety of data and estimates on a recurrent basis at a range of aggregation, 
from detailed (anonymised) data to highly aggregated data, to develop advice on fisheries 
management.  End users at a national level, can be a variety of national governments, local bodies, 
bDhΩǎ ŀƴŘ ƻǘƘŜǊǎΣ ŀƭƭ ǿƛǘƘ ŀ ŎƭŜŀǊ ƛƴterest and legitimate requirement for fisheries data.  
 
The regional fishery sampling schemes will typically need to deliver at least the following types of 
estimates of fishery-based and stock-based biological variables: 
 

¶ Catch compositions such as the age and length compositions by species, and the species 

composition of mixed landing categories and discard components of the catch. For mixed 

fishery models, catches and catch compositions are needed at the scale of the fisheries 

defined in the analysis.  

¶ Catches, where these are not recorded exhaustively and must be estimated from sampling 

surveys (e.g. discards; catches of some small-scale commercial fisheries and recreational 

fisheries). 

¶ Biological data to estimate sex ratios, maturity ogives, growth parameters where these 

cannot be obtained from research vessel surveys. 

¶ Data to estimate the impact that fishing activities have on the marine ecosystems (bycatches 

of marine mammals, sea birds and turtles, stomachs) 

Typically all these estimates are required for various subsets of the population, most noticeably 
stocks or species, temporal periods ς usually annually or quarterly, métiers, areas, and so forth.   
 
ICES currently estimates parameters such as total regional landings and discards at age or length by 
species and fishery, using procedures within its InterCatch database to combine national estimates 
that are submitted following data calls. These final regional estimates for commercial fisheries are 
typically provided only with basic quality indicators such as numbers of samples. There is no 
equivalent system for recreational fishery survey data or data on by-catches of protected 
endangered and threatened species (PETS). 

1.3 Sound statistical design and regional sampling plans 
The regional design, given the complexity of fisheries sampling, will typically be a stratified 
multistage design utilizing sampling frames for the selection of sampling elements and employing 
probability based selection mechanisms. Within a regional design individual nations could be 
considered as strata, thus maintaining an element of national autonomy in the collection of data.  It 
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is envisaged that regional designs can, if necessary, operate alongside existing national sampling 
designs.  
 
The regional sampling plan, and its possible optimization, appropriate for commercial fisheries will 
follow the general scheme shown in Figure 1. The design is driven by the estimates needed by end 
users, and follows well established methods of probability based sampling.  
 
Designing appropriate sampling schemes will be a step-wise iterative process requiring close 
cooperation and consultation at each stage, both between and within the institutes carrying out the 
sampling, and also with end users.  
 
Statistically sound sampling schemes require probability-based selection of sampling units from the 
available units, and that the coverage of the population, non-response rates and refusal rates are 
calculated. Appropriate estimation methods take account of the design and sampling hierarchy 
inherent in the sampling scheme, weighting the data according to their probability of being sampled. 
The sampling design developed is appropriate for the defined parameter estimates from the defined 
study population. Additional requests for data potentially require the redevelopment of an 
appropriate sampling scheme. 
 
The key steps in the development of a regional design are as follows: 
 

¶ The definition of the parameters to be estimated and the target population for which these 

estimates are required to meet end-user needsς typically these are the total annual catch 

for which discards, age or length compositions, sex ratio etc need to be estimated. The study 

population would most likely be defined in terms of fleets of certain types of vessels which 

fish certain species. Given the overlap between fisheries and stocks, the process will of 

necessity be a step-wise process developing expertise by focusing on certain segments of 

the overall population (e.g. pelagic fleet, fleets catching the majority of the demersal 

species, fleets fishing within a certain region). 

 

¶ Construction of appropriate sampling frames. These are the lists of sampling units that can 

provide access to all of the elements of the target population, such as catches of individual 

fishing trips. In a regional sampling plan, the frames will encompass the catches of all 

countries in the region and need to be carefully defined to cover as much of the target 

populations as possible. Separate frames can be set up for components of the design that 

are sampled independently, such as at-sea and on-shore components.  

 

¶ Choice of sampling stratification. Sampling strata are non-overlapping subsets of the 

sampling units in the sampling frame, which ideally group together homogeneous sampling 

elements. As effort allocation can be varied between strata this enables the precision of 

estimates to be improved. Criteria for defining sampling strata can be any recognizable trait 

of the sampling units which reflect homogeneity in the data collected. Typically this might be 

vessels grouped by size, typical fishing gear or trip duration in the case of at-sea schemes. 

For on-shore schemes it could be markets where particular fish species are sold, the port 

size, or specific handling or landing practices.  
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¶ Effort allocation. This is the specification of the number of sampling events for the whole 

scheme and their distribution between the sampling strata. The effort allocation will be 

influenced by the variability in the population being sampled and a desired precision of 

estimates, and inevitably will need to take into account the available resources. Allocating 

most effort to the most variable strata is common practice where there is a desire to obtain 

precise estimates. Determination of stratification and effort allocation is often carried out 

through simulation studies. 

 

¶ Identification of appropriate probability based selection methods. In the first instance this is 

the random selection of the sites and day, or a vessel, from the appropriate sampling frame. 

The sampling designs employed for fisheries sampling invariably then rely on multistage 

sampling; e.g. the selection of a vessel in a port, the selection of size classes from that 

ǾŜǎǎŜƭΩǎ ƭŀƴŘƛƴƎǎΣ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ŦƛǎƘ ŦǊƻƳ ŀ ǎƛȊŜ ŎƭŀǎǎΣ ƛƴ ƻǊŘŜǊ ǘƻ ƻōǘŀƛƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŦƛǎƘ 

from which measurements are taken and otoliths collected. At each stage the elements have 

to be selected appropriately and the sampling probabilities recorded. The importance of 

recording the sampling probabilities at each stage in the sampling hierarchy is critical, as this 

determines the weighting the sample receives in its contribution to the final estimate. The 

use of simple random or other probability based selection methods ensures that in the ideal 

situation the estimates will be unbiased and that statistically valid measures of variation can 

be calculated. In the less than ideal situation often encountered in fisheries sampling, 

recording the selection process enables sources of bias such as non-response and refusals to 

be detected to potentially be corrected. Employment of estimators that respect the 

sampling design and the sampling hierarchy are used in the multistage sampling.  

 

¶ Optimisation of sampling schemes. The simulation models can be employed to explore 

alternative sampling designs that differ in stratification and effort allocation. These 

simulation models can identify how sampling effort could be re-allocated within a region to 

provide better sampling coverage and improve precision. The development of methods to 

optimize sampling across species and fisheries, for more complex estimates such as age and 

length compositions, will require considerable research and development that will best be 

achieved in stages using subsets of data such as in the fishPi case studies, and in close 

cooperation with Member States and end users. 
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Figure 1. Overall schema for a regional fishery sampling plan and its optimization. This general scheme can be 
applied to commercial and recreational fisheries although the details will differ. 
 

2 A regional work programme towards regional sampling plans 
 
A regional sampling plan includes: agreed objectives based on end-user needs, an integrated 
regional sampling design, standardized sampling protocols, a common approach to quality 
assurance, and regional tools for the management and dissemination of data. All these different 
aspects need to be developed before a regional sampling plan can be implemented.  The fishPi 
project (WP2-4) has contributed significantly to several of the elements. It is also more than likely 
that a regional plan will be constantly tuned after its implementation as fisheries and landing pattern 
change and science evolves. Management of the plan and its implementation are expected to be a 
task for the future Regional Coordination Groups (RCG). Different aspects and elements of foreseen 
sampling plans, including the fishPi contribution are described below. Short term (2016-2017) 
development needs, identified by other WPs in fishPi or elsewhere, are identified. It was not 
possible to make a timeline, since after the termination of fishPi there are no regional resources 
available for further development of such plans. Heads of Institutes and NCs have in the fishPi 
questionnaire shown willingness to contribute with expertise and staff time but do in several cases 
lack resources to do so. Prioritization needs to be completed by the relevant RCMs/RCGs. 

2.1 Management and development of the regional sampling plans 
Regional sampling plans are anticipated to be managed by the Regional Coordination Groups (RCGs). 
The mandate and tasks of these groups are described in the recast of DCF (199/2008).  The groups 
are an evolution of the Regional Coordination Meetings (RCMs) that have taken place since 2004.  
The role and set- up of these groups have been elaborated in various expert groups (STECF, RCM), 
where it has been identified that regional sampling plans require substantial cooperation between 
MS during and between meetings. Subgroups working on identified topics to, for example, improve 
sampling designs and methodologies on the regional or supra regional level, may also be the best 
way to utilize human and financial resources on the regional scale. A possible set-up for an RCG is 
shown in figure 2. 
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Figure 2. A potential set-up for an RCG (RCM Baltic 2015). 
 

There are several long term objectives identified for the regional sampling plans, and the 
consultation procedure withinWP1 of fishPi highlighted a strong and unified support towards a 
regional approach and regional sampling plans 
 
Long term objectives for regional sampling plans include: 
 

¶ To more clearly align with the appropriate end-user needs, and be fully transparent in terms 
of design, data held, data quality and methods of analysis to provide regional totals. 

¶ Adoption of probability-based (statistically sound) sampling schemes and estimation 
methods aimed at providing representative data. This is a prerequisite to minimise bias, 
provide reliable estimates of precision, and allow optimisation. The approach taken will be in 
line with EuroStat and other appropriate guidelines. 

¶ Critically evaluate the feasibility of these regional plans given the requirements to provide 
the highest quality of data for as many stocks and fisheries at a regional scale as is possible 
within resources available, and taking account of national requirements, available skills, and 
any other relevant factors affecting flexibility to adjust sampling. 

¶ Ensure a high level of quality assurance of archived data held in national and regional data 
bases. 

¶ Make best use of sampling and analytical skills and resources available across the countries 
with fisheries in a region, including training and task sharing. 

The development of regional sampling designs will be an iterative, step-wise process requiring close 
co-operation and consultation at each stage between sampling design experts and expert groups, 
institutes carrying out the sampling, and a range of end-users. The overall process should be 
coordinated by the new Regional Coordination Groups, which would require the mandate and 
sufficient skills and resources for this. Sufficient resources also need to be allocated in national work 
plans for development of the regional sampling plan.  In the consultation process provided by WP1 
institutes and MS were willing to support the regional work with staff time. As resources in several 
cases are limited some respondents replied that this would need to be completed on a case by case 
basis. 
An important consideration is the steps that would be required in the coming years to move towards 
the goal. fishPi supports this process by providing a statistical framework for the sampling schemes, 
including the sampling design principles, associated estimation methods that reflect the sampling 
design and hierarchy, and protocols for the selection of sampling units. The case studies developed 
in fishPi WP2 provide pilot studies for the development of regional sampling plans, testing out the 
approaches described above, including the development of a format and agreement for data-sharing 

RCG Core  

(MS, end-user, 
COM, NC) 

RCG subgroup: 
"Sampling design" 

RCG subgroup:  

"Data quality" 

RCG subgroup:  

"RDB" 
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for this purpose. The case studies for commercial fisheries found that a regional approach to effort 
allocation was likely to be more efficient than the current national allocations. 

 Short term plan 2.1.1
The short term development plan needs to involve: 

 

¶ RCMs to evaluate the expertise and resources needed for the Regional Coordination Groups 
to develop regional sampling plans.  

¶ RCMs to identify a process of collaboration with end users, Advisory Councils, and expert 
groups to help in development of elements of the sampling plans. 

¶ Further work in a new project or under the umbrella of the RCGs to further refine regional 
sampling designs.  
 

2.2 Regional designs of sampling plan for commercial fisheries 
Several types of regional sampling plans are potentially needed to collect data appropriate for stock 
assessments and fishery management advice and other end user needs.   
 
Fisheries are complex and there is overlap between fishing fleets in terms of species caught, gears 
used and regions fished. Furthermore, accessibility of the catch changes between fleets and 
different countries have different methods and limitations for accessing and sampling the catch. 
Detailed knowledge of the different fisheries and sampling methods for the different countries 
needs to be built up at a regional scale through close collaboration between members of the 
relevant institutes, to enable appropriate regional sampling designs to be developed.  
 
In many ways regional sampling plans are most clearly suitable for shared stocks and mixed species 
fisheries where data on a number of important species and stocks can be collected using a single 
sampling design. Here species groupings with taxonomic and ecological similarities are important to 
consider, as are the spatial and temporal distribution and activities of the fishing fleets that target 
these groupings.  
 
Within fishPi WP2, considerable effort has been utilized to simulate different types of stratification 
within regional sampling plans within 4 case studies. Their effectiveness has been tested as well as 
implications for Member States in terms of changes in sampling commitments. The case studies 
were: 
 

¶ Pelagic species in the North Sea and western Atlantic 

¶ Southern North Sea Flatfish fisheries   

¶ Northern North Sea demersal fisheries  

¶ Northern and southern Hake stocks  

The case studies have however revealed that more work needs to be done before such designs can 
be implemented in real life. This is supported by the consultation procedure (WP1) in which 
responding institutes and MS highlighted some logistical constraints (fishP WP1 Annex 3) . A key 
element that needs to be resolved is the decision making process in the Regional Coordination 
Groups. 
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 Short term plan 2.2.1
The short term development plan needs to involve: 

 

¶ A scientific planning group for key fisheries should be identified and established to oversee 

the development of the regional sampling schemes. This will be a step-wise iterative 

approach, which will need to focus on sections of the fleet such as pelagic or demersal 

trawlers, and will need to consider the provision of data for the stocks fished by these fleets. 

 

¶ The results of the simulation studies for commercial fisheries have indicated implications of 
regional sampling designs. More research is however required to improve the evidence for 
the move to regional sampling schemes, and to determine the appropriate effort allocation 
to meet agreed objectives. This will be a step-wise iterative process involving collaboration 
between all relevant parties. In the short-term, research into sampling designs would 
include: 

¶ Improved information of current sampling schemes and other improvements to the 
population data ς this would require a new data call. 

¶ Extending the single species case studies to multi-species sampling designs ς this 
could require a new data call. 

¶ Similar simulations using models of discard weights by fleet.  

¶ Similar simulations using biological data or models of discard weights by fleet. These 
simulations are likely to be on a single species basis so the analyses would need to 
be repeated for several species.  

¶ The inclusion of random species selection. 
 

¶ Discussions between participating Member States (and institutes) to resolve the issues 

highlighted in the simulation studies before a regional sampling design could be introduced. 

Negotiations in regional bodies such as RCGs or survey planning groups is required to resolve 

these issues, which include: 

¶ The regional allocation of effort would require redistribution of effort from one 

country (or fleet) to another. 

¶ The sampling of landings from foreign vessels. 

¶ The collection of biological data for species of less importance to the country. 

¶ The mechanism for inclusion of national requirements in a regional sampling design. 

¶ The appointment of groups that focus on the design & implementation of a certain 

fisheries sector in a long-term setting. 

2.3 Regional sampling plans for estimating impact of fishing activities on the marine 

ecosystems, small scale fisheries and recreational fisheries 
Current data on the bycatch of protected endangered and threatened species (PETS) and stomach 
contents for fish species are not covered by the DCF. This means that sampling presently is not 
mandatory for MS or institutes under their national plans. Coordination of data collection of these 
variables has consequently not been discussed and no analysis undertaken, at the different RCMs. 
The likely inclusion of these variables under the new EU MAP (Commission Implementing Decision of 
[Pending] adopting a multiannual Union programme for the collection, management and use of data 
in the fisheries and aquaculture sectors for the period 2017-2019), currently under discussion by the 
Committee for Fisheries and Agriculture, could have big implications, both from a technical point of 
view and a cost perspective.  
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Sampling plans for PETS 
The monitoring schemes in operation under the current Data Collection Framework (DCF) can 
contribute to the assessment of by-catch of cetaceans and other species. They are however not 
sufficient on their own as currently implemented by MS since the emphasis of at-sea observer 
programmes is focused on discards. Not all fisheries are adequately covered and many issues, 
including design and sampling protocols would need to be modified and/or extended if the new EU 
MAP monitoring is to be the sole source of information. Monitoring under Regulation 812/2004 is 
much more specific for cetaceans, and has included the use of dedicated observers and remote 
electronic video recording.  

Two approaches to the sampling of PETS have been explored through case studies within fishPi WP3. 

The approaches can be further developed within, for example, the RCGs. 

The first, risk based assessment (fishPi WP3 Annex 15), would initially identify areas and fisheries 
where by-catches of PETS species are considered to be causing a conservation threat, and document 
the sampling coverage of these fisheries under the current DCF by different MS observer 
programmes. A selection of métiers and areas can be used as an example for the practical 
implementation of coordinated sampling for bycatches of PETS. In the selected métiers and areas, 
the following tasks would be completed:  

¶ Characterize the fisheries taking into account the effort, catches, seasonality, etc.  

¶ Identify MS involved in these fisheries.  

¶ Document current sampling coverage with the at-sea observer programmes under current 

DCF.  

¶ Analyze possible coordination among MS to improve the sampling.  

¶ Analyze problems and improvements in the practical implementation.  

¶ Propose alternative sampling methods (CCTV, questionnaires etc.)  

¶ Identify potential cost implications in the monitoring of these variables.  

A second approach would be the sampling of by-catches of PETS fish species.  This case study (fishPi 
WP3 Annex 15) has used real data from logbooks and national observer programs and aimed to 
identify a general set of steps to set up a regional program for sampling bycatch of protected, 
endangered and rare species (PETS). It differs from the approach above in the type of PETS targeted; 
this study focuses on small to medium sized fish and elasmobranch species that may be encountered 
in the catch fraction commonly handled by at-sea observers. Species-specific fishery descriptions 
based on historical logbook data can be used to identify potential stratification with regard to 
seasons and areas. Based on the steps identified, different sampling scenarios can be examined. The 
compiled data from commercial fisheries can be raised to regional level to approximate the potential 
sampling effort needed given actual fishing patterns and effort in the selected region.  

Sampling plans for stomach contents 
Historically, different research surveys have been used to collect stomach content data but it has 
never been the main objective of these research surveys. Again, specific sampling programmes to 
collect these data needs to be modified and/or extended to provide surveys to cover all the needs of 
relevant end users, new protocols, etc. Furthermore, in the case of stomach contents there is also a 
need to consider the analysis of them.  

Defining a sampling plan using a single stock as a case study has no added-value as it does not 
provide enough information to show accurately how MS could coordinate and adapt a multi-species 
regional sampling programme to support the move towards the Ecosystem Approach as required by 
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European policies. The main issues to resolve are e.g. how MS can build up sufficient, statistically-
sound samples of all the key species needed for food web characterization and for quantifying 
predator-prey relationships and predation rates within different types of multispecies and 
ecosystem models.  

With the aim of encouraging collaboration at a regional level and to propose common sampling 
protocols, a case study using the Bay of Biscay and Iberian waters has been selected as an 
appropriate eco-region to tackle stomach data collection integrated across three MS. The sampling 
schemes for collection of stomachs, and data availability, are very different between these MS, 
providing a good example of how different collection protocols could be applied and what form of 
coordination and cooperation would be needed to ensure that the data are compatible and can be 
combined into a statistically robust regional ecosystem data set for analysis. 
 
Sampling plans for recreational fisheries 
Regional coordination of recreational fishery surveys is needed to ensure that end users are supplied 
with the catch estimates or other data needed by them, at the required spatial resolution and 
temporal coverage, and with the required quality. Coordination is a role for the lead scientists of the 
surveys in each country, the Regional Coordination Group, and the ICES Working Group on 
Recreational Fisheries Surveys (as technical expert advisory group). 
 
The appropriate design of recreational fisheries in a region does not necessarily have to be 
completely harmonized between countries. The most important attribute is that surveys have robust 
statistical designs to minimise bias and allow correct calculation of precision. Catch estimates from 
different surveys can then be combined. Information must be collected to allow evaluation of the 
potential for bias, for example non-response rates, refusals and incomplete coverage. 
 
Given the availability of human and financial resources for fishery sampling in each country, there 
will be a need for a trade-off in sampling effort allocation between large scale and small scale 
commercial fleets and also recreational fisheries where data are required. The same is true for 
different types of PETS. There will never be a single optimized regional sampling programme, only a 
set of scenarios which need to be evaluated. To do this objectively, the types of analysis developed 
within fishPi and applied in the case studies in WP2 are essential to show the impact of altering the 
national allocation of sampling on the quality of estimates for each species and stock for which data 
are needed for assessment and management 

 

 Short term plan  2.3.1
The short term development plan needs to involve:  

¶ As a first step substantial work needs to be carried out between the main end users, data 

collectors and experts in sampling, under the umbrella of the RCGs to identify: 

¶ Priorities on data needs and criteria (i.e. set by-catch limits needed for designing 

monitoring) 

¶ Standardize guidelines and protocols 

¶ Monitoring methods taking into account cost/benefits analysis 

¶ Practical implementation considerations  

¶ High risk by-catch métiers by region in case of PETS 

¶ For small scale fisheries and recreational fisheries evaluate national requirements 

for data to support national inshore management schemes, and find a trade-off 

between regional and national needs.  
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¶ Second step: RCGs designing regional plans to cover needs identified in the first step. 

The collection of these new variables implies: 

¶ Important intersessional work between end-users and data providers. RCGs should 

push and lead this work. Probably some funding and resources will be needed. 

¶ Expertise and training as new methodologies will probably be used to collect and 

analyze these new variables (i.e. CCTV in case of PETS, genetics for stomach 

content).  

¶ Expertise and training to implement the principles of probability based sampling to 

these new variables (PETS, stomach) and fisheries (SSF, RFS) 

¶ Increase in human resources 

¶ Essential to have a regional data base, to upload collected data in a harmonized, 

standardized and transparent way. Responsibility of RCGs and RDB-SC. 

 

2.4 Agreed protocols and methodologies  
The sampling of commercial marine fisheries at a regional level will require common manuals to 
define the key principles and protocols for effective and comparable sampling of catches and 
standardized recording of the data collected. The manual should contain specific details and 
references to enable anybody involved in data collection to find all the information required to 
conduct all the different types of sampling described. The manual should be reviewed on a regular 
basis as appropriate and updated whenever the need for a significant change is determined.  A new 
version number of the manual should be then published in a common SharePoint. 
 
National institutes in charge of the sampling will need to ensure that survey staff familiarize 
themselves with the manual and follow the protocols during each sampling event. To address the 
non-standard situations and particularly challenging sampling situations often encountered in 
fisheries data collection, protocols can be developed and disseminated between Member States, 
thereby facilitating the adoption of best practices across the region.  The protocols covering the 
steps from data collection to estimation would need to be aligned within the region to allow 
consistent approaches to quality assurance and estimation. 
 
Many handbooks and guidelines are already well established in the data collection community, for 
example, handbooks for maturity staging and the determination of fecundity and egg development. 
Also sampling protocols for research vessel surveys are well embedded in general and developed 
within the dedicated expert groups. For commercial on-shore sampling as well as commercial at-sea 
sampling, no widely accepted sampling protocols are yet established. On a national level, (as shown 
in e.g. PGCCDBS 2012) guidelines exist on various topics. 
 
Various ICES expert groups (PGCCDBS, WKPICS, SGPIDS, WGRFS, WGCATCH) have, over the years, 
highlighted the need for standardized sampling protocols, common reference lists and specifications 
of best practice for fishery sampling. These are also a prerequisite for successful regional sampling 
designs for the collection of data for management purposes 
 
fishPi are supporting this work by providing the statistical framework for the sampling schemes, 
including the sampling design principles, estimation methods which respect the designs, and 
protocols for the selection of sampling units. Respondents of the fishPi consultation procedure were 
generally positive to adoption of regional data collection protocols provided they do not jeopardize 
data collected in support of national and regional policy objectives.  
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 Short term plan 2.4.1
The short term development plan needs to involve: 

¶ List current, complete and agreed guidelines and ensure they are available and embedded in 

MS.  

¶ The current list of protocols should be compiled and reviewed at the RCGs. The RCG should 

also facilitate the dissemination of the guidelines through a dedicated website, ensuring 

public access to the guidelines. 

¶ The RCGs should (intersessionally) set up a list of required protocols that need to be 

completed and adopted prior to the implementation of a regional sampling plan. Ideally, this 

intersessional work spans multiple regions to ensure similarity in approach, priorities and 

synchronization of methodologies. 

 

2.5 Regional data bases and the management of data collected through regional sampling 

plans 
Regional databases (RDBs), in which regional fisheries dependent data are stored in common 
formats, are an integral component of regional sampling plans, ensuring transparency and 
consistent standards for data processing and dissemination across Member States. The RCMs 
consider the RDB a prerequisite to coordination of data collection on the regional scale. The RDBs 
also have the potential to support countries in analysis and estimation of national biological data. 
This means that the database has the potential to play a key role in the cost-efficient use of 
resources by member states to analyse and check data and generate estimates to answer data calls. 
 
The RDB has been developed incrementally over several years and is now populated with data from 
ICES regions. In the RCM/RCG context, it is being used for regional co-ordination and quality control. 
It has been hosted by ICES since 2012 which has resulted in considerable improvements in terms of 
functionality and data consistency. There is a Data Policy document that has been agreed by the MS 
participating in regional co-ordination (except one MS) and EC lawyers agreed with the content of 
the document. This document also covers confidentiality issues. The data storage on the regional 
level is conducted by MS uploading their data in the standard RDB format, being defined in the 
exchange format document (http://www.ices.dk/marine-data/data-portals/Pages/RDB-
FishFrame.aspx). The format is currently further developed, by fishPi and by ICES WKRDB, to meet 
requirements of the future regional designs and corresponding estimation procedures. 

A generic overview on how the RDB will work has been compiled by the RDB steering committee and 
is presented in Figure 3 (more end-users than RCGs and ICES can of course be included). However 
the functionalities in the database need to be developed to meet requirements arising from a 
common approach to statistically sound sampling and regional sampling plans. This development 
needs to take a step by step approach following the development of sampling designs and robust 
estimation processes. To accommodate this need for flexibility, to ensure transparency, and to build 
on, rather than repeat work carried out by others, parts of the development can be developed 
outside the actual database (see figure 3). The most likely medium for these developments is the 
ǎǘŀǘƛǎǘƛŎŀƭ ǎƻŦǘǿŀǊŜ ƭŀƴƎǳŀƎŜ άwέΦ 

The overall goal of data management, data storage, data handling and dissemination is to improve 
availability of quality-assured data and improve transparency and efficiency in the processing, 
management and dissemination of data. This is linked to an emphasis on regionalization of the data 
collection and dissemination processes as most end-users operate at the regional level. This will also 
ease the burden of data calls within the MS.  
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Figure 3. Future RDB system structure. 

fishPi are supporting this work by providing the statistical framework for the sampling schemes, 
including the sampling design principles and estimation methods. These might in the future be 
adopted in the RDB framework. fishPi WP2 (fishPi WP2 Annex 9) has further continued to develop 
the format for sampling data proposed by WKRDB 2014. This format takes elements of sound 
statistical sampling into account and has the potential to be adopted for the exchange format for the 
RDB. fishPi has further developed functions, primarily for quality checking, using these formats 
which can be accessed from national and regional databases. fishPi developed a simple format for 
sharing of log-book/sales-note data for use in the simulation testing of sampling designs.   

 

 Short term plan 2.5.1
The short term development plan needs to involve: 

¶ Further development of the Regional Database to meet requirements for future regional 

designs, quality assurance checks, estimation procedures and dissemination. The following 

additional development has been proposed by the Liaison Meeting and RDB Steering 

Committee:  

¶ Development of additional reports for analysis and data tabulation to support regional 

coordination  

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀŘŘƛǘƛƻƴŀƭ ǊŜǇƻǊǘǎ ŦƻǊ ǇǊŜǇŀǊƛƴƎ aŜƳōŜǊ {ǘŀǘŜǎΩ !ƴƴǳŀƭ wŜǇƻǊts  

¶ Extended data logging (What has been uploaded when)  

¶ Implement quality control functionality  

¶ Explore options and cost implications of implementing external tools (e.g. fishPi) by the 

RDB  

¶ Requirements and automation of data call procedures  

¶ Development of statistically sound raising procedures used by the RDB  

¶ Update of the existing data user roles and access module 

2.6 Regional sampling plans and a Quality Assurance Framework 
In the present system MS are responsible for the quality and validation of their own data, and must 
report on basic quality indicators (e.g. number of samples, number of measurements) as required by 
the DCF Regulation. The data validation is implicit and there is no reporting of which controls have 
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been used on the national data. For assessment purposes, only limited data validation and quality 
checks can be done at a regional level, since the detailed data are not available. Each MS organizes 
their tasks nationally, trying to cope with all requirements from data collection to data transmission, 
with little collaboration between countries. However, numerous working groups (eg ICES WKPICS, 
SGPIDS, WGCATCH) have recommended on best practice in different fields of the DCF requirements, 
but national experts are often left alone in implementing these in their national context. 
 
In the present system is it therefore difficult to assess quality of data and its impact on quality on the 
final assessments. End-user feedback is as a consequence mainly driven by data transmission 
failures, and less by quality assessment and improvement suggestions. Moreover, the end-users are 
often not aware of data being collected but not used (eg. maturity, discards, recreational fisheries).  
 
The overall goal is to have a Quality Assurance Framework (QAF) for a regional sampling plan that 
covers the whole process from sampling design to data transmission with common and agreed 
quality checks, data validation and quality indicators. MS are responsible for the quality and 
validation at the national level, and a regional body (e.g. RCG) has the mandate to evaluate the 
quality at the regional level, and come back to MS if any issues need to be addressed. The end-user 
feedback is facilitated in a system where all detailed data is centralized at a regional level, and where 
adjustments and error corrections are being addressed comprehensively. Transparency between 
national datasets, regional datasets (RDB) and end-ǳǎŜǊǎΩ ŘŀǘŀōŀǎŜǎ όŜ.g. ICES InterCatch) are 
ensured, both in terms of data availability and statistical procedures. A core team of dedicated 
experts on a regional level has the potential to bring the most advanced science to the whole 
system, helping each MS in capacity building and ensuring the best quality (e.g. consistency, 
harmonization, cost benefits) of the data being transmitted to end-users. 
 
fishPi WP4 has proposed a list of quality checks, together with code details, to be used on national 
and regional datasets. Some of these quality checks are using the most advanced science in outlier 
detection. MS and Institutes conclude within the fishPi consultation process that they have sufficient 
national expertise to run and interpret codes such as the ones developed within fishPi. The quality 
checks have been built on the exchange format (fishPi WP2 Annex 9) and data structure proposed by 
the fishPi and ICES WKRDB. A calendar (fishPi WP4 Annex 18) for the implementation of quality 
checks at national and regional level is further proposed by fishPi, with the objective of having 
quality data timely for end-users.  

 Short term plan 2.6.1
The short term development plan needs to involve: 
 

¶ The fishPi R package for quality checks are available in a public website 
(https://github.com/ldbk/fishPifct).  A number of countries have volunteered to export their 
data into the fishPi data format and run the quality checks, in order to test the codes and 
report back to fishPi developers for improvement and potential new quality checks.  

¶ ICES WKRDB 2016 should trial the data format and data structure. 

¶ All MS should then be encouraged to export their data into the fishPi format (fishPi WP2 
Annex 9) and test the codes developed in fishPi. They should then report to RCGs for 
feedback on their conclusions and suggestions for improvements. 

¶ Quality checks to be implemented in the RDB and tested on regional datasets. 
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3 Conclusions   
 
The fishPi project has significantly contributed to several elements needed for the development of 
regional sampling plans. These elements include a statistical background to regional sampling plans 
of commercial fisheries, different approaches to the collection of variables needed to estimate 
fisheries impact on marine ecosystems and quality indicators. However after the termination of 
fishPi there are no explicit regional resources available for further development of such plans. There 
are however, as indicated in the work programme several aspects that need to be further 
developed, fine-tuned, discussed and agreed. 
 
Sufficient resources need to be allocated for development of the regional sampling plans. The 
consultation process within fishPi WP1 revealed that there is a substantial amount of expertise on 
different aspects of regional sampling plans available in different institutes and MS. There is 
willingness to support the regional work but resources in terms of staff-time and funding are often 
limited. It is important to realize that development of regional workplans is a step-wise iterative 
process involving consultation and collaboration with different parties ranging from data collectors, 
coordinators and main end-users. Robust resources to assure momentum are needed for several 
elements in the development of regional plans and need to be secured. Two key aspects are: 
 

¶ EU to support a statistician team with time allocated to regional tasks.   

¶ EU to support funding for further development of the Regional Database to meet 

requirements for future regional designs and estimation procedures. 
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Executive summary 
 
Member States (MS) have worked together since 2004 in Regional Coordination Meetings (RCMs) to 
coordinate national data collection programmes under the EU Data Collection Framework (DCF). In 
recent years it became clear that regional data collection plans would offer a number of benefits 
over non-coordinated national sampling plans. These benefits include more appropriate sampling 
designs, more rigorous statistical methodology, harmonised data formats and the adoption of 
standardised protocols for collecting, storing and analysing data. Additionally, more cost-effective 
data collection is a likely result from more efficient and better coordinated programmes. The 
establishment of regional sampling plans has, however, direct and indirect implications on the way 
data collection is currently organised between and within countries, and on the way data is stored, 
processed and disseminated to end-users. A key aim of the fishPi project was to support this 
transition.  
 
An important part of the project was to undertake a regional consultation to compile views on 
possible future regional sampling plans as well as on different prerequisites, identified within fishPi, 
required to develop and implement such plans, determining the degree of consensus. Available 
expertise and resources required to develop and implement regional plans were further examined.   
 
The consultation process was completed by written procedure through a questionnaire. The 
questionnaire was sent out to National Correspondents (NC) for data collection in MS and to heads 
of institutes from EU Member States fishing in ICES European waters (North Sea, North Atlantic and 
Baltic) as well as to ICES and the European Commission as they were considered main end-users of 
regional data. The overall response rate was 56%. 
 
Overall, there was a high level of agreement in views expressed by NCs and heads of institutes. 
There was also strong support and consensus among the responding institutes and NCs on the 
general concepts of regional sampling plans based on statistical designs. Respondents agreed with 
the general approach towards probability-based sampling plans and probabilistic selection methods.  
Regional sampling plans are considered the best approach to improve quality of data and the cost-
effectiveness of the current national sampling plans.  
 
However, not everything can be regionalized. There was a strong consensus on the need to maintain 
elements addressing specific national requirements or objectives within the national plans even if 
the overall design is regional. Therefore, it is important to make sure that regional and national data 
collection plans and objectives are complementary.  

There is a substantial amount of expertise, within key areas for development of regional plans, 
available at the institutes and MS. There is a willingness to make expertise available for development 
and implementation of regional plans but also some constraints, particularly where resources and 
available staff time are limited. Institutes and MS also have expertise to run and interpret scripts 
developed in the statistical environment R, as the ones developed within WP4 of fishPi.  

Most respondents foresaw different problems related to the sampling of landings made by foreign 
vessels in national harbours. The main problem seems to be robust access to fish. Reasons for 
problems with access to fish are both administrative (permits to sample the fish) and logistical (fish 
rapidly transported to trucks). A second problem is access for the sampling country to relevant data 
contained in logbooks and sales slips. A third problem is that sampling of landings requires effective 
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regional data management for samples to be processed and raised properly. In summary, sampling 
of foreign vessels requires more attention and dedicated actions.  

There a strong consensus and support from the institutes and MS on the need for further 
development and implementation of a multi-purpose regional database (RDB). Some respondents 
see the RDB as a prerequisite for regional sampling plans. Significant cost saving associated with 
having a functional regional database where end-users can access data and remove the need for 
specific data calls/requests are also highlighted. Some respondents stress that national expertise 
need to be involved in the development and implementation of estimation procedures within the 
RDB. There is also a strong consensus on the need to develop the RDB further to include more 
quality assurance checks (as the ones developed within fishPi WP4). 

Most respondents argue that additional resources will be needed to sample protected, endangered 
and threatened species (PETS) and/or stomach contents. The amount of additional resources is 
dependent on the level of ambition within the sampling plans. Priority levels need to be discussed 
and end-user needs have to be clearly defined. Respondents foresaw (or have experienced) some 
problems with access to vessels for PETS sampling. Foreseen problems are mostly related to 
potential refusals due to lack of space for observers on small vessels. Alternative sampling 
approaches might also be needed. All respondents answer that they have (or partly have, depending 
on the taxon) the relevant expertise for PETS identification. Some respondents highlight that training 
might be needed for observers. Expertise in stomach analysis is available in some institutes and MS. 
Resources to carry it out routinely and/or in large scale are however lacking. 
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1 Background and context 
 
Member States have worked together since 2004 in Regional Coordination Meetings (RCMs) to 
coordinate national data collection programmes under the EU Data Collection Framework (DCF). In 
recent years it has become clear that regional data collection plans would offer a number of benefits 
over coordinated national plans. These benefits include more appropriate sampling designs, more 
rigorous statistical methodology, harmonised data formats and the adoption of standardised 
protocols. Regional fisheries sampling schemes would be more appropriate for providing data for 
the assessment of shared fish stocks in regional seas, they would provide a better understanding and 
greater transparency of the data collected, and they would allow for the proper evaluation of the 
quality of data and related estimates. More efficient and better coordinated data collection is also 
likely to be more cost effective.  
 
The establishment of regional sampling plans has implications for the way data collection is 
organised between and within countries, and for the storage, processing and dissemination of 
regional data to end-users. The RCMs established under the DCF will evolve to Regional Coordination 
Groups (RCGs), as suggested in the recast of DCF, requiring more expert time and networking 
throughout the year to facilitate the development and management of regional programmes.  
 
A key aim of the fishPi project is to support this transition. fishPi conducted simulation case studies 
to compare regional sampling designs for four regional fisheries, and these gave an insight into what 
may be required for the development of regional sampling designs for some of the shared stocks of 
commercial importance. The requirements of small scale and recreational fisheries data collection 
have been examined in relation to end-user requirements, as have collection schemes for data 
supporting ecosystem analysis. fishPi also further developed tools for standardised quality checks, 
data exchange formats and data harmonization. The outcomes of these various work packages 
identified some of the issues that need to be discussed and resolved before the implementation of 
regional sampling plans. 
 
An important part of the project was to undertake a regional consultation to obtain views on 
possible future regional sampling plans as well as on different prerequisites, identified within fishPi, 
to develop and implement such plans with the aim to determine a degree of consensus. Available 
expertise and resources required to develop and implement regional plans were further examined.  
Outstanding issues that need to be addressed were noted.  
 
The consultation process was completed by written procedure through a questionnaire. The main 
reasons for choosing this procedure were to ensure that as many voices as possible were being 
heard as well as to ensure sustainability of the results. The document could act as a basis for the 
evolving integration of regional sampling and the forging of cooperative regional links between 
Member States within a region. The results may also be of interest for national managers and end-
users.  
 
The questionnaire was sent out to National Correspondents (NC) for data collection in MS and to 
heads of institutes that carry out biological data collection identified from the EFARO (European 
Fisheries and Aquaculture Research Organisation) contact list. Heads of institutes and NCs from EU 
Member States fishing in ICES European waters (North Sea, North Atlantic and Baltic) were 
approached. The questionnaire was also sent to ICES itself and to the European Commission as they 
were considered the main end-users of regional data. 
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Overall, the questionnaire was sent to 15 National Correspondents. Answers were received from 
NCs in Estonia, Portugal, Denmark, Sweden, Finland, Ireland, Germany, Belgium, Netherlands, 
Poland and the UK resulting in a response rate of 73%. 
 
Questionnaires were further sent out to 17 Head of Institutes with 8 answers received (IFREMER, 
SLU, MI, ILVO, IEO, AZTI, MSS and CEFAS) and a resulting response rate of 47%. However, some of 
the responses from the NCs were a joint response from the NC and the Head of the institute which 
means that this response rate in reality is higher. 
 
Questionnaire was sent to 5 officials from the European Commission and to ICES. Responses were 
received from ICES and from one of the Commission officials.  
 
¢ƘŜ ǉǳŜǎǘƛƻƴƴŀƛǊŜ ŎƻƳǇǊƛǎŜŘ ŀ ǎŜǘ ƻŦ ǉǳŜǎǘƛƻƴǎ ƻƴ ǿƘƛŎƘ ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ŀǎƪŜŘ ǘƻ ŀƴǎǿŜǊ άȅŜǎέΣ 
άƴƻέ ƻǊ άǇŀǊǘƭȅέΦ ¢ƘŜ ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ŀƭǎƻ ŀǎƪŜŘ ǘƻ ǇǊƻǾƛŘŜ ǊŜƭŜǾŀƴǘ ŎƻƳƳŜƴǘǎ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴǎΣ 
ƛƴ ǇŀǊǘƛŎǳƭŀǊ ƛŦ ǘƘŜȅ ǿŜǊŜ ŀƴǎǿŜǊƛƴƎ άǇŀǊǘƭȅέΦ  
 
Responses to the questions in the questionnaire are summarized below. Specific comments 
frequently differed between respondents. In cases where two or more respondents made a similar 
comment, these were combined in the compilation below. 
 

2 Questions and answers 
 

1. The fishPi project proposes a move towards regional sampling plans which provides robust and 
transparent estimates to end-users using probability-based sampling schemes. A regional 
sampling plan includes: an integrated regional sampling design, standardised sampling 
protocols, a common approach to quality assurance, and regional tools for the management 
and dissemination of data. Benefits of this approach will include improved transparency and 
efficiency in the data collection schemes at a regional level. 

 
A. Do you agree with the overall concept of a regional sampling plan as proposed above?  

 
Support for ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǊŜƎƛƻƴŀƭ ǎŀƳǇƭƛƴƎ Ǉƭŀƴǎ ƛǎ ǎǘǊƻƴƎΦ aƻǎǘ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊ άȅŜǎέ 
όмуκнмύ ŀƴŘ ŀ ŦŜǿ άǇŀǊǘƭȅέ όоκнмύΦ  Comments made by respondents include: 
 

¶ There are national objectives as well as regional within the sampling programme. 

Any regionalisation should be broad scale enough to accommodate these. This 

might be particularly true for stocks relevant to the MS but not subject to a 

European Total Allowable Catches (TAC). Minimum sampling requirements of each 

MS need to be contemplated and a regional sampling plan needs to be truly 

integrated with national requirements.  

¶ Format/structure of regional work plans needs to be developed and details worked 

out. It is essential to develop these elements based on a common/compatible 

ŀǇǇǊƻŀŎƘ ǾƛŀōƭŜ ǿƛǘƘƛƴ ŜŀŎƘ ǊŜƎƛƻƴ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƛǎ ƴƻ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ǎƻƭǳǘƛƻƴΦ  

¶ Where possible, regional approaches should be integrated at EU-level. 

 

There is a strong consensus among the respondents on the general concepts of 
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regional plans. An area where there might be disagreement is how similar plans 

should be between regions (see last 2 bullet points). 

 
B. From an end-user perspective, do you see benefits from the possible future 

establishment of regional plans?  

 

Most respondents expect benefits from future establishment of regional plans. Most 
ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊ άȅŜǎέ όмрκнмύΣ ŀ ŦŜǿ άǇŀǊǘƭȅέ όоκнмύ ŀƴŘ о ƎƛǾŜ ƴƻ ŀƴǎǿŜǊ όǇǊƛƳŀǊƛƭȅ ŀǎ 
they do not consider themselves as end-users).  Expected benefits include: 
 

¶ The use of integrated regional sampling design, standardized sampling protocols, a 

common approach to quality assurance and regional tools for the management, 

processing and dissemination of data to have a significant positive impact on the 

quality of the data.  

¶ We need to ensure that we learn from good examples of national plans.  

¶ Regional plans to improve the possibility for ensuring collection of data from all 

types of fisheries in a standardized and transparent way. 

¶ Data collection to become more aligned between MS within a region. 

¶ Optimizing data collection between MS. Easier and more straightforward framework 

for adjustments and optimization.  

¶ Regional plans to enable closer dialogue with end-users. 

¶ More cost effective and efficient working and sharing of expertise. 

 
ICES, as a main end-user of data in the North Sea, Atlantic and Baltic regions, responded to 
ǘƘŜ ǉǳŜǎǘƛƻƴ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǿŀȅ ά!ǎ ŜƴŘ-user the key aspect is not national versus regional 
plans but to have the data needed with the appropriate quality delivered on time. However, 
although it is not directly related to ICES, an important added value of the regional plan is 
the cost effectiveness, which will likely free resources to other activities, as for example data 
ǇǊƻŎŜǎǎƛƴƎΦ ¢ƘŜ ŎǳǊǊŜƴǘ ǊŜǎƻǳǊŎŜΩǎ ŀƭƭƻŎŀǘƛƻƴ ǘƻ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎ ƛǎ ǎǳōƻǇǘƛƳŀƭ ŀƴŘ aŜƳōŜǊ 
{ǘŀǘŜǎ ƘŀǾŜ ǇǊƻōƭŜƳǎ ƻƴ ŘŜƭƛǾŜǊƛƴƎ ǘƘŜ Řŀǘŀ ƻƴ ǘƛƳŜ ǿƛǘƘ ǘƘŜ ŀŘŜǉǳŀǘŜ ǉǳŀƭƛǘȅ ŜǾŀƭǳŀǘƛƻƴΦέ 
 
There seems to be a substantial agreement on the expected benefits from regional plans. 
Key issues are transparency and improved quality of data, cost-effectiveness and 
optimization. 

 
C. From an end-user perspective, do you see risks from the possible future establishment 

of regional plans?  

 

Most respondents foresee potential risks from future establishment of regional plans. Most 
ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊ άǇŀǊǘƭȅέ όммκнмύΣ ǎƻƳŜ άȅŜǎέ όрκнмύΣ ŀ ŦŜǿ άƴƻέ όнκнмύ ŀƴŘ о ƎƛǾŜ ƴƻ 
answer (primarily as they do not consider themselves as end-users).  Comments cover a 
wide array of topics summarized in the bullet points below. 

 

¶ Risk that data needed by national end-users (incl. national administrations) or 

ƻǘƘŜǊ ΨƳƛƴƻǊ ƴŜŜŘǎΩ ŀǊŜ ƛƴǎǳŦŦƛŎƛŜƴǘƭȅ ŎƻǾŜǊŜŘ ǳƴŘŜǊ ŀ ǊŜƎƛƻƴŀƭ ǇƭŀƴΦ 

Respondents stress risk of loss of national control, e.g. when national landings 
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are small in terms of overall contribution but important from national point of 

view. Small MS do not want to be ruled over. 

¶ Risks that sampling levels for some stocks, fisheries, métiers or areas of interest 

might not meet the expectations of all end-users needs which could have an 

impact on specific advice. For a university or another type of end-user with a 

more local focus the specificities of a smaller scale could be lost. 

¶ Risk that the regional plan is not fulfilling its objectives. A regional plan implies 

that every MS is dependent on sampling being adequately carried out in all MS 

involved, and this needs to be ensured. In terms of regionalisation of actually 

sampling plans, area or stock specific data collection might become completely 

dependent on a particular MS or laboratory with the associated risk of delivery 

linked to the management and available resources of a third party/partner.  

¶ One of the effects of a fully implemented regional sampling frame would 

indicate re-distributing sampling effort across MS. Sampling is related with funds 

received, and it is reasonable that MS wants to ensure their funding. Sampling is 

also related with workload, and increased sampling responsibilities may not be 

affordable by a MS. When economical and technical arguments are mixed in the 

discussion, conflicts may arise. 

¶ Different speeds in MS to adapt the data collection to the regional plans. MS 

within a region might have to change sampling schemes and procedures and it 

will take years before such changes can be expected to be fully implemented. 

Not all Member States might be able to implement changes at the same speed.  

¶ Risk derived from the increased workload that this regional approach will imply. 

Would all MS be able to prioritise regional work within their institute to make 

expertise available for regional data collection plans? 

¶ Communication between end-users and data collectors needs to improve 

greatly for the regional approach to succeed.  This communication should be in 

both ways, and with all relevant end-users. This means that all relevant RMFOs 

need to be involved and their specificities (different needs, different speeds, 

etc.) taken into account in the regional approach. 

¶ Some recognition needs to be taken of the administrative context within which 

this regionalization is conducted. Success will depend on how well the 

Commission, end users and national administrations and delivery bodies work 

together. The Commission should not be content to completely devolve 

responsibility entirely to regional groups.  They will need to adjudicate in 

disputes, guide and compel cooperation from time to time and so should be 

more actively involved than they have been so far. If the regional plans are 

unsuccessful there is a risk that they become an additional bureaucratic layer 

where the regional plan becomes the focus, with the aim of adhering to specific 

design and protocols, at the cost of making sure that sufficient and useful data 

are collected to inform management and/or legislation. 

¶ The Regional Coordination Groups have to adapt to their new roles. 

¶ Risk that sampling plans cannot be handled efficiently on the data processing 

side as long as funds for development of RDB (Regional Database) is not in place. 
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Overall, Respondents foresee potential risks associated with the development and 
implementation of regional plans. Several respondents stress the need for regional plans to 
accommodate national objectives and requirements as well as regional. Another key-point is 
the perceived risk of different implementation speeds in different MS as MS become 
dependent on other MS. One respondent expressed that άtǊƻōŀōƭȅΣ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳ ƳƻǊŜ 
than an adopted regional sampling plans it could be an on-going process at different 
ǎǇŜŜŘǎΦέ A third key-point is re-allocation of sample obligations between MS as this has 
implications for utilization of funds. Finally, respondents highlight the need to explore the 
administrative side of regional plans as success will depend on how well MS, the 
Commission and end-users work together.  

 
D. Do you think regional sampling plans are the best approach to improving the quality 

and cost effective collection of data required by end users? If not, what alternative 

approach would you propose?  

Most respondents see regional sampling plans as the best approach to improve quality and 
cost-ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƛƴ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴΦ !ƭƭ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊ άȅŜǎέ όмрκнмύ ƻǊ άǇŀǊǘƭȅέ όсκнмύΦ 
Comments are summarized below: 

¶ No respondent suggests alternative approaches but one respondent stresses 

that the approach should formally combine EU and regional levels. The regional 

approaches should be application cases of a global approach. 

¶ Some respondents highlight the need to sample data to address national 

specificities as well as regional objectives. In the case of regional end users, 

regional sampling plans seem a good approach but a detailed analysis has to be 

carried out that checks of a regional approach can meet national requirements 

as well. 

¶ A regional approach will most likely improve cost-effectiveness at least in the 

long term 

¶ Overall quality improvement will depend on the schemes developed. One 

ǊŜǎǇƻƴŘŜƴǘ ŜȄǇǊŜǎǎŜǎ ƛǘ ŀǎ ŦƻƭƭƻǿǎΥ άthe capacity of regional sampling plans to 

improve quality and provide good estimates will depend on a number of factors 

including adequate sampling designs, correct identification of the fishing 

activities, right sampling protocols, tough quality assurance, good 

implementation and appropriate raising procedures. Progress on most parts of 

these elements can be made based on the existing knowledge and regional 

capacities, thus providing an overall improvement. The approach to move 

forward the process for a regional sampling plan should take into account the 

different phases of the scientific knowledge around these factors: starting to 

implement those already well known and promoting the progress in the analysis 

of those where uncertainties persist. This process should ensure key steps, as the 

transition between all the nationals and the regional sampling design, are 

ŎƻǊǊŜŎǘƭȅ ŀŘŘǊŜǎǎŜŘΦέ 

¶ To improve data quality respondents stress the need for resources to be 

allocated to setting up data screening routines and getting data into well-

functioning regional databases. 
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¶ ICES has developed several guidelines to improve the quality of data collection. 

This work is ongoing and taking place under the remits of the ICES Planning 

Group on Data Needs for Assessment and Advice (PGDATA).  

Overall, there is a general consensus among the respondents that regional plans are the best 
approach to improve quality and cost-effectiveness in data collection. Some respondents 
express that a regional plan per se does not increase quality.  

  
2. An implication of the transition to regional sampling plans and standardised tools is that 

development work needs to be carried out at the regional level. This would represent a shift 

from the present situation where work is carried out at the national level. In the long run this is 

likely to ease the work load for the Member States as everyone could benefit from common 

developments. In the short term this will require human resources. 

 

A. Can your country /laboratory dedicate e.g. 3 ς 5 months of staff time with specific 

expertise to take part in a network to develop and implement regional sampling 

designs? If so please indicate what kind of expertise in the table below. 

Most respondents are positive to dedicate staff time to the development and 
ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǊŜƎƛƻƴŀƭ Ǉƭŀƴǎ ŀǎ ǘƘŜȅ ŀƴǎǿŜǊ άȅŜǎέ όсκнмύ ƻǊ άǇŀǊǘƭȅέ όуκнмύΦ hƴŜ 
ǊŜǎǇƻƴŘŜƴǘ ŀƴǎǿŜǊ άƴƻέ ōǳǘ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ŎƻƳǇŜǘŜƴŎŜ could be mobilised on a case by 
case basis within projects and processes. Six respondents did not give an answer, either as 
the question is not relevant for them (e.g., ICES, COM) or because they have not made a 
decision yet (depends on future EU-MAP and role of the RCGs). Comments are similar 
between the respondents regardless if the answer to the question is yes/partly/no or no 
answer and include: 

 

¶ Willingness to prioritise regional work. 

¶ Many respondents highlight limitations in resources and staff time. Participation has 

to be decided on case by case bases. 

¶ Objectives and timely deliverables need to be clearly identified and well developed 

work plans are needed. Objectives of the regional plans need to meet both EU and 

national policy objectives, with a clear link between current staff resource allocation 

and the development of a regional approach. 

¶ Means for efficient regional work need to be assured. In particular do we need to 

develop the regional database allowing for more efficient RCM work? 

Respondents were asked on the available expertise within the MS on key aspects of a 
regional plan. They were further asked if they can make the expertise available for regional 
work. The answers are summarised in Table 1. 
 
ICES highlights that several expert group meetings deal with quality criteria of the data 
collection and processing. ICES, also has a considerable network of experts that could 
contribute to the evaluations of the regional plans. Most of the areas listed in the table 
below are areas of priority listed in the ICES Strategic Plan 2014-2018. 
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Table 1. Showing a summary of available expertise within key areas for the development and implementation of regional ǇƭŀƴǎΦ CƛǊǎǘ ŀƴǎǿŜǊ ǊŜƭŀǘŜǎ ǘƻ ά/ǳǊǊŜƴǘƭȅ ŀǾŀƛƭŀōƭŜ ƛƴ ȅƻǳǊ 
ƛƴǎǘƛǘǳǘŜ όƻǊ ƛƴǎǘƛǘǳǘŜόǎύ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴέΦ {ŜŎƻƴŘ ŀƴǎǿŜǊ ǊŜƭŀǘŜǎ ǘƻ ά!ǊŜ ȅƻǳ ǿƛƭƭƛƴƎ ǘƻ ǇǊƛƻǊƛǘƛǎŜ ǊŜƎƛƻƴŀƭ work within your institute to make expertise available for 
design and ƳŀƴŀƎŜƳŜƴǘ ƻŦ ǊŜƎƛƻƴŀƭ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ǇƭŀƴǎΚέ  ¸ Ґ ¸ŜǎΣ b Ґ bƻ ŀƴŘ ά-άҐ bƻ ǊŜǎǇƻƴǎŜ 

 
Respondent IT expertise  i.e. 

database 
development and 

database 
management 

Statistical 
expertise in 

sampling design 
and estimation. 

Expertise in 
large scale 
commercial 

fisheries 

Expertise in 
small scale 
commercial 

fisheries 

Expertise in 
recreational 

fisheries 
surveys 

Expertise in 
running 
sampling 

programmes 

άwέ 
programmers 

Expertise in 
systematic 

quality 
assurance 

work 

Expertise in 
surveying  
bycatch 
/PETS 

Estonia (NC) N / N Y / N Y / Y Y / Y Y / Y Y / N Y / N N / N Y / Y 

Portugal (NC) Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - 

France (IFREMER)          

Denmark (NC) Y / Y N / Y Y / Y N / Y Y / Y Y / Y Y / Y Y / Y N / NA 

Sweden  (SLU) Y Y / Y Y / Y Y / Y Y Y / Y Y / Y Y / Y Y / Y 

Sweden (NC) Y / Y Y / Y Y / Y Y / Y Y / - Y / Y Y / Y Y / Y Y / Y 

Netherlands Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y 

Finland (NC) Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y 

Ireland (NC) Y / Y Y / Y Y / Y Y / - Limited Y / Y Y / Y Y / TBD Y / TBD 

EU          

Spain (IEO) Y / N Y / N Y / N Y / N N / N Y / N Y / N Y / N N / N 

Ireland (MI) Y / N Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y 

Germany (NC) Y / N Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y N / N Y / Y 

Belgium (NC) Y / Partly Y / Y Y / Y N / - Partly / Y Y / Y Y /Partly Y / Y N / - 

Poland Y / Y Not yet / N Y / Y Y / Y Y / Y Y / Y Y / Y  Y / Y 

ICES Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y Y / Y 

Belgium Y / Y N / N Y / P Y / P Y / P Y / P Y / N Y / Y N / - 

Spain (AZTI) Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - 

UK (MSS) Y / Y Y / Y Y / Y Y / Y N / N Y / Y Y / Y Y / Y  Y / Y  

UK (MMO) Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - 

UK (CEFAS) Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - Y / - 
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In conclusion: there is a large amount of expertise available at the institutes and MS. Most 
respondents are willing to make expertise available for development and implementation of 
regional plans but are sometimes constrained by limitations in resources and available staff time. 
Willingness is also dependent on objectives of the regional plans, means to effectively develop 
them and the future EU-MAP. 
 

3. In a regional sampling design, the Regional Coordination Groups would identify an optimal 
allocation of national sampling commitments that would be most effective in meeting the 
needs for data to assess stocks and manage fisheries at a regional scale. Simulation studies 
within the fishPi project show that this might have an impact on how sampling effort is 
allocated between countries, and between different data collection activities within countries. 
For example this could include increasing or decreasing the overall number of sampling 
events, and/or changing the way the sampling activities are allocated.   

 
A. Is there flexibility (e.g. increase/decrease number of sampling events) in your country 

/ laboratory to change the way in which your sampling is designed and implemented, 
to better meet the goals of a regional sampling plan? 
 

Most respondents answered that there is some flexibility to increase or decrease number 
ƻŦ ǎŀƳǇƭƛƴƎ ŜǾŜƴǘǎ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ǘƘŜ ƛƴǎǘƛǘǳǘŜ ƻǊ ǿƛǘƘƛƴ ǘƘŜ a{ ōȅ ŀƴǎǿŜǊƛƴƎ άǇŀǊǘƭȅέ 
όмоκнмύ ƻǊ άȅŜǎέ όрκнмύΦ  Comments primarily identify limitations to flexibility and include: 
 

¶ The need for sampling plans to meet regional but also national requirements and 
objectives. One respondent suggested that the regional sampling design should 
guarantee a minimal sampling level, but not override the requirements determined 
by the MS or institutes, since it cannot be guaranteed that the regional plan may 
deal with national (local) requirements. 

¶ Any sampling allocations will depend on the objective, sampling frame and units 
selected. A broad scale approach does not always capture national fleet segments 
and/or a regional management plan (which will be different for management 
areas). Improvements of quality and efficiency are paramount, but only if this is 
done at the appropriate scale to meet the fisheries management and policy 
objectives at different scales. 

¶ If a regional plan implies big changes due to, e.g., a high increase in sampling effort, 
it has implications for funding (not all institutes have flexibility to adjust sampling 
budgets) and the possibilities for the research institutes to assume the new 
requirements. It is essential to consider the latter because the National research 
institutes are involved in Data Collection issues but also have their own and more 
general objectives and limitations too.   

¶ Some respondents do not want to reduce their sampling effort. 

¶ The current national expertise is tailored to the present sampling design. New 
sampling designs might require changes in the national expertise, i.e. non-
continuity of national expertise or the need to acquire new expertise (at what 
cost?). 

¶ The increase/decrease of sampling events should not be seen as the fundamental 
element of the regional approach. Progress in the regional approach can be made 
through common standards and procedures encompassing sampling designs, 
protocols, quality reviews, strengthening of the common formats and common 
tools (as InterCatch or the Regional Data Bases where they exist). 
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¶ EU Commission is hoping that MS laboratories will be able to show the necessary 
flexibility 

In conclusion: most respondents seem willing to adapt their sampling schemes to take into 
account regional sampling plans, at least to a certain extent. There are however limitations. 
A key issue is the need to assure that sampling programmes meet national requirements 
and commitments as well.  Another issue are budget constraints because not all 
respondents have flexibility in their sampling budgets to meet increased sampling 
commitments. Some respondents went further, in not wanting to decrease their level of 
sampling. One respondent highlighted that sampling allocation was just one part of a 
regional approach, and progress could be made on other aspects such as common 
standards and procedures encompassing sampling designs, protocols, quality reviews, 
strengthening of the common formats and common tools. This respondent was not 
comfortable with leaving all these decisions in the remit of the RCG. 

 
4. The present national sampling plans are based on the current national obligations in the Data 

Collection Framework and may also serve end-user requirements at the national level.  

 
A. Do you envisage that your national sampling plan would include elements that 

address specific national requirements as well as those addressing regional 
requirements? 

Almost all respondents envisage that national sampling plans will include elements that 
ŀŘŘǊŜǎǎ ǎǇŜŎƛŦƛŎ ƴŀǘƛƻƴŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀǎ ǘƘŜȅ ŀƴǎǿŜǊ άȅŜǎέ όмуκнмύΦ hƴŜ ǊŜǎpondent 
ŀƴǎǿŜǊǎ άǇŀǊǘƭȅέΦ L/9{ ŀƴŘ /ha ŘƛŘ ƴƻǘ ǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΦ   Comments include: 

¶ High importance for many institutes and MS. 

¶ The same data collection framework must serve the regional and national needs 
ǘƻƎŜǘƘŜǊΦ hƴŜ ǊŜǎǇƻƴŘŜƴǘ ǎǘŀǘŜŘ ǘƘŀǘ ά!ƴȅ good sampling scheme should 
maximise the output to serve as many objectives as possible. Servicing national 
policy objectives through a well-designed and structured sampling scheme is 
sensible as long it is not to the detriment of the original aims or objectives, or 
subsidised by the larger programme. It is about maximising data use and being 
ŀǿŀǊŜ ƻŦ ǘƘŀǘ ǿƘƛƭŜ ŎƻƭƭŜŎǘƛƴƎ ǇǊƛƳŀǊȅ Řŀǘŀ ǿƛǘƘƻǳǘ ƛƴŎǊŜŀǎƛƴƎ ŎƻǎǘΦέ 

Overall, there is a strong consensus on the need for possibilities to include elements 
addressing specific national requirements within the national plans even if the overall design 
is regional. Preferably this should be done in a complementary and well-structured way. 

 
5. The fishPi project suggests a move to statistically robust probability-based sampling plans 

which allow a thorough evaluation of data quality. This would involve the adoption of 
stratified sampling designs, and the use of sampling frames from which sampling units are 
selected using probabilistic selection methods.  

 
A. Do you agree with the rationale behind this approach? 
aƻǎǘ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊ άȅŜǎέ όмпκнмύ ŀƴŘ ǎƻƳŜ άǇŀǊǘƭȅέ όсκнмύΦ hƴŜ ǊŜǎǇƻƴŘŜƴǘ ŘƛŘ ƴƻǘ 
answer.  Comments include: 

¶ Several institutes and MS have already implemented probability based sampling 
plans. 

¶ Most respondents agree with the general concept, but foresee (or have 
experiences in) difficulties to implement these probability based sampling plans on 
the ground as the success will depend on external factors, e.g. access to 
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ports/vessels, costs of travel, facilities on vessels and in ports. The practical 
implications need to be considered.  

¶ Each region should define the methodologies that better comply with its 
requirements. The approach might differ between regions. The best approach 
could be decided in the RCGs. 

Overall, respondents agree with the general approach to move towards probability-based 
sampling plans and probabilistic selection methods.  How these types of plan will work in 
practice needs, however, to be more thoroughly considered.  

 

6. Probability-based selection requires random selection of sampling units, for example vessels 
at landing sites or from vessel lists.  

A. Do you anticipate problems in adopting random selection protocols?   

aƻǎǘ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊ ϦǇŀǊǘƭȅέ όмлκнмύ ŀƴŘ ǎƻƳŜ άȅŜǎέ όрκнмύ ƻǊ άƴƻέ ό4/21). ICES 
and COM did not respond to the question.  Comments were similar between 
respondent regardless of answer and include: 

Comments: 

¶ There are practical problems in implementing this such as, e.g., access to vessels, 
costs of travel, non-existing facilities onboard vessels, and refusal by skippers. 

¶ Problems may occur for example in cases when the catch/landings to be sampled 
from selected vessel are already sold prior to landing and/or loaded directly and 
immediately from the vessel to the transport trucks. 

¶ The challenge is not to adopt the protocols but to implement (and adjust) them in 
real life. This challenge shall not be underestimated in a regional context and might 
have implications for how regional random selection protocols can be adopted. 

¶ Difficulties to control randomness in shore sampling programmes (selection of 
vessels in harbours and selection of boxes).  

¶ Needs to consider local situations, and to preserve time-series continuity. 

¶ Under achievements resulting in insufficient data for assessment purposes is not 
acceptable. Hence, priority needs to be given to main species/stocks/fisheries to 
ensure adequate data collection for management purposes. 

¶ Introduction of landing obligation might increase problems. 

¶ ¢ƘŜǊŜ ŀǊŜ ƭƻǘǎ ƻŦ ŀǎǎƻŎƛŀǘŜŘ άǇǊƻōƭŜƳǎέ ǿƛǘƘ ǎǳŎƘ ƳŜǘƘƻŘǎ ōǳǘ ƎŜƴŜǊŀƭƭȅ ǿŜ ƘŀǾŜ 
been able to find workable solutions. 

Overall, respondents foresee problems associated with the adoption of random selection 
protocols. Several respondents have already implemented these types of protocols and 
have, at least to a certain extent, found solutions on the national level. Foreseen or 
experienced problems include access to vessels (willingness of fishermen to take observers) 
or catches at landing sites but also difficulties to control randomness within onshore 
sampling programmes. Some respondents highlight the risk of random selection protocols 
to be less time efficient. 

 

B. Do you currently use a random selection procedure for selecting sites and/or fishing 
trips for on-shore sampling?   
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aƻǎǘ ǊŜǎǇƻƴŘŜƴǘ ŀƴǎǿŜǊŜŘ άǇŀǊǘƭȅέ όмлκнмύ ŀƴŘ ǎƻƳŜ άȅŜǎέ όрκнмύ ƻǊ άƴƻέ όпκнмύΦ ICES 
and COM did not respond to the question.  Comments include: 

¶ Several respondents have implemented random selection procedures during 
the last years or are in the process of phasing in statistical sound sampling, at 
least for parts of their on-shore sampling programmes.  

¶ Some respondents communicate that sampling design is based on using 
random selection procedures but sometimes it is not possible to adhere to it 
due to practical issues. 

In conclusion, most institutes and MS are well on their way towards implementation of 
random selection procedures in on-shore sampling programmes. Some respondents 
express that they sometimes have difficulties to sample in a random way in the field. 
However, a few institutes or MS have not yet implemented random selection 
procedures in their shore sampling programs. 

 

C. Do you currently use a random selection procedure for selecting vessels for at-sea 
sampling?   

aƻǎǘ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άȅŜǎέ όфκнмύ ƻǊ άǇŀǊǘƭȅέ όрκнмύΦ ! ŦŜǿ ǊŜǎǇƻƴŘŜƴǘǎ 
ŀƴǎǿŜǊŜŘ άƴƻέ όоκнмύ ƻǊ ŘƛŘ ƴƻǘ ǊŜǎǇƻƴŘ όпκнмΣ ƛƴŎƭǳŘƛƴƎ ICES and COM). Comments 
include: 

¶ Most respondents report that they have implemented random selection 
procedures in their sea-sampling programme for the entire or parts of the fleet. 

¶ Some respondents report that the selection procedure is pseudo-random due 
to different logistical constraints. 

¶ Some institutes and MS have not implemented random selection procedures. 

In conclusion, most institutes and MS are well on their way towards implementation of 
random selection procedures in sea-sampling programmes. Some respondents select 
vessels to sample in a pseudo-random or opportunistic way. A few institutes or MS have 
not yet implemented random selection procedures within sea-sampling programs. 

 
7. Information on non-response and refusals needs to be collected in order to assess the overall 

performance of a probability-based sampling program. An example of non-response is where 
a vessel is selected to take an observer but cannot be contacted. A refusal would be where 
the skipper is contacted but refuses to take an observer.  

 
A. Are you already calculating non-response and refusal rates?   
aƻǎǘ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άȅŜǎέ όфκнмύ ƻǊ άǇŀǊǘƭȅέ όсκнмύΦ ! ŦŜǿ ǊŜǎǇƻƴŘŜƴǘǎ 
ŀƴǎǿŜǊŜŘ άƴƻέ όпκнмύΦ ICES and COM did not respond to the question. Comments 
include: 

¶ Most respondents report that they calculate non-responses and refusals. Some 
respondents do it in some areas and/or for some part of their sampling 
programme.  

¶ There is a need to have standard protocols to enable comparable estimates 
across the region. 
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¶ A few respondents report that they do not calculate non-responses and 
refusals. 

In conclusion, most institutes and MS are calculating non-responses and refusals, at 
least to some extent. One respondent highlighted the need for standard protocols 
enabling comparisons between institutes and MS within a region.  A few institutes or 
MS, primarily in the Baltic region, do not calculate non-responses and refusals. 

 
 
B.  If you are not collecting non-response and refusal data, do you think it will be 

possible to collect this information? 
Most respondents did not answer the question (12/21) as they presently are collecting non-
ǊŜǎǇƻƴǎŜ ŀƴŘ ǊŜŦǳǎŀƭ ŘŀǘŀΦ  ¢ƘŜ ƻǘƘŜǊ ǊŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άȅŜǎέ όуκнмύ ƻǊ άǇŀǊǘƭȅέ 
(1/21). Comments include: 

¶ Very time consuming 

¶ Problems foreseen in case of small scale fisheries 

In conclusion institutes and MS that presently are not collecting data on non-responses and 
refusals find it will be possible to do so.  

 

8. Regional sampling designs are likely to assume that individual countries will include the 
landings of all flag vessels into their country in their on-shore sampling plan.   

A. Do you envisage any problems with sampling the landings of foreign vessels?  

wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άǇŀǊǘƭȅέ όммκнмύΣ άƴƻέ όпκнмύ ŀƴŘ άȅŜǎέ όоκнмύΦ ¢ƘǊŜŜ 
respondents (including ICES and COM) did not answer. Comments include: 

¶ Normally these landings are not processed in the same way as national 
landings. When and if the landings are processed or presented for sale in the 
same way as national landings then they could be included in the same 
selection process. 

¶ Access to the fish for sampling (i.e., bureaucracy and permits); on-shore 
sampling tends to be on a voluntary basis from the point of view of the 
fishermen. Access to foreign vessels needs to be administratively and legally 
regulated to avoid refusals from foreign flag vessels. 

¶ Access to the fish for sampling; landings are often going straight in the back of a 
lorry to be transported back to the flag country for sale. 

¶ No problems when the flag vessels landed in the harbour. Problems occur 
when the landing arrives by trucks from other countries. In these cases 
sometimes trips and vessels are very difficult to identify because trips and 
different vessels landings are mixed together. 

¶ Tracking of landings transported by trucks is essential. A system identifying the 
trips that the different landings (logbooks) and sales (sales notes) belong to, 
would be very useful. 

¶ Some organisational change will be needed to ensure that all Marine Labs have 
direct access to the appropriate transversal (logbooks and sales slips) data. 
Care needs to be taken at this point that such an approach is supported by 
legislation 
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¶ A difficulty occurs when landings are not complete trips but partial. Landings 
can be sold partially in different countries and harbours. 

¶ It is not known in advance if, when and where such landings may take place. 

¶ Sampling of foreign vessels requires an effective regional data management 
(implemented regional database). 

¶ Limited sampling resources of a MS could make complying with regional 
sampling designs not always possible. 

In conclusion, most respondents foresee different problems related to sampling of foreign 
vessels. The main problem seems to be robust access to fish. Reasons for problems with 
access to fish are both administrative (permits to sample the fish) and logistical (fish rapidly 
transported to trucks or processed in different ways compared to national landings). Rapid 
transport of fish from the landing site for sale in other countries (e.g., flag country) are 
highlighted as an issue by several respondents. When landings are processed and 
presented for sale in the same way as in the landing country it seems the actual sampling 
does not constitute a major problem. A second problem is access for the sampling country 
to relevant information in logbooks and sales slips. A third problem is that sampling of 
foreign landings requires effective regional data management for samples to be processed 
and raised properly. A fourth problem is limited sampling resources within the MS. In 
summary, issues related to the sampling of foreign vessels need more attention, in 
particular if they are to be part of integrated regional sampling plans. Care needs to be 
taken with regard to the legal aspects (e.g., access to transversal data) as well. Dedicated 
procedures might need to be developed.  

 

 

9. The sampling of commercial marine fisheries at a regional level, using stratified designs and 
employing probabilistic selection methods, will require the adoption of common protocols for 
the selection of sampling units and the collection of biological information. Such protocols 
should contain specific details and references to enable anybody to find all the information 
required to correctly collect the data required.   

 
 
A. Do you envisage a problem with moving towards regionally defined data collection 

protocols? 
Respondents answered άƴƻέ όмоκнмύΣ άȅŜǎέ όоκнмύ ŀƴŘ άǇŀǊǘƭȅέ όнκнмύΦ ¢ƘǊŜŜ ǊŜǎǇƻƴŘŜƴǘǎ 
(including ICES and COM) did not answer. Comments were similar between respondents 
regardless of answer and include: 
 

¶ The caveat is that regional protocols have to be implementable at national level, if 
they are too prescriptive and inappropriate it will not work. 

¶ It will only be completely adopted if it does not jeopardise data collected in support 
of national or regional policy objectives. It is important to make sure that data 
collection programmes and objectives are complementary; otherwise the process 
will be counterproductive with increased cost and decreased efficiency. 

¶ The regionally defined data collection protocols have to improve current MS 
protocols. 

 
In conclusion, respondents are positive to regionally defined data collection protocols as 
long as they are flexible enough to enable MS and institutes to sample for its own needs 
(for example comply with national end users requirements). They also need to improve the 
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present national protocols. It is important to make sure that regional and national data 
collection programmes and objectives are complementary. 

  
10. The development of regional sampling plans as proposed by the fishPi project involves the 

simulation testing of sampling designs prior to their implication in practice. This requires the 

short-term sharing of anonymised trip-level logbook and sales data and sampling data solely 

for this purpose. In the fishPi project this was achieved through a carefully worded data-

sharing agreement specifying the use of the data, the timeframe over which it could be used, 

and a password-protected website. 

 

A. Do you envisage a problem of the short-term sharing of trip-level and sampling data if 

appropriate data-sharing and security agreements and are put in place? 

wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άƴƻέ όмнκнмύΣ άǇŀǊǘƭȅέ όрκнмύ ŀƴŘ άȅŜǎέ όнκнмύΦ /ha ŀƴŘ ƻƴŜ 
institute did not answer. Comments include: 
 

¶ Involved in the fishPi project and this system worked well. 

¶ For several respondents the short term sharing of trip-level data is dependent 
on authorization by national administrations.  

¶ Possible as long as confidentiality is ensured and that there are appropriate 
safeguards to ensure information cannot be used to identify people  or/legal 
entities. 

¶ Provision of trip level transversal data goes beyond what is envisaged in the 
DCF legislation. No problem in principle in supplying data at this level but 
protocols for data protection would need to go some way beyond a data 
sharing agreement and password protected website.  Protocols already exist 
under the European Statistical System.  There is also a raft of relevant EU 
legislation in this area that should be referred to. 

¶ No problem to share biological information. 
 
ICES comments that it has experience with obtaining some of these types of data via its 
Data calls in connection with fisheries and environmental management questions 
posed by clients of advice. With appropriate measures it agrees that there should not 
be a problem with the short term sharing of these data. 
 
Overall, several of the respondents that answered that they do not envisage problems 
with short-term sharing of trip level data (provided proper data-sharing and security 
agreements in place) have not provided comments. These respondents were also 
partners in the fishPi project and it is interpreted that the system used in fishPi has 
worked satisfactory.  Short-term sharing of trip level data is for some respondents 
dependent on national authorities which might create problems in some cases. One 
respondent highlights that provision of trip level transversal data goes beyond the 
envisaged in the DCF legislation. Protocols for data protection might need to go some 
way beyond a data sharing agreement and password protected website.  Protocols 
already exist under the European Statistical System.   

 
11. Regional databases (RDBs), in which all regional fisheries dependent data are stored in 

common formats are presently used for coordination purposes by the Regional Coordination 

Meetings. The RDB has considerable potential to support Member States in evaluating the 
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quality of data, and the generation of estimates from biological data needed by end users. 

This would allow for consistent and transparent responses to data calls and other types of 

reporting.   

 

A. Do you support the idea of providing data to the RDB for multiple purposes linked to 
the DCF requirements (regional coordination and cooperation, quality assurance, 
production of annual reports, production of estimates for stock assessment)?  
wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άȅŜǎέ όмтκнмύ ƻǊ άǇŀǊǘƭȅέ όпκнмύΦ  Comments include: 
 

¶ A RDB is a prerequisite for regional coordination and cooperation, clear 
difficulties to see either the implementation of a regional plan or the benefits 
of such a plan without the use of a multipurpose RDB. 

¶ This is of greater benefit to data collectors and end-users than allocating 
resources to harmonize detailed sampling designs and generating generic 
protocols. Significant cost saving associated with having a functional regional 
database where end-users can access data and remove the need for specific 
data calls/requests. 

¶ This must be done through agreements preserving the relevant commitments. 

¶ Considerable MS specific expert input is likely to be a requirement to produce 
estimates for stock assessments. Blind assessments without regard to the 
implications of data subsets are ill-advised. Estimates are national 
responsibilities. 

¶ Subject to seeking approval from data owners/relevant experts in each case 
that the data are fit for the purpose they are being used for. 

¶ Important not to forget that a RDB has been agreed and is in use only in the 
North Atlantic, North Sea and the Baltic. To date, no RDB has been agreed for 
the Mediterranean or other areas/RFMOs. 

ICES fully supports an RBD with multiple purposes and made the following comment 
άL/9{ Ƙƻǎǘǎ ǘƘŜ wŜƎƛƻƴŀƭ 5ŀǘŀ.ŀǎŜΣ w5.Σ ǿƘƛŎƘ Ŏƻƴǘŀƛƴ 9¦ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ .ŀƭǘƛŎΣ 
North Sea and North Atlantic. The ICES Council agreed to fund further development of 
the regional database in 2016. The developments focus on harmonisation and 
standardisation of code lists, solving important issues and considering new catch 
ŎŀǘŜƎƻǊƛŜǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ƭŀƴŘƛƴƎ ƻōƭƛƎŀǘƛƻƴǎΦέ 

COM makes the following comment; It could be a good idea to have a regional 
database holding primary sampling data which is assembled on a confidential basis in 
order to implement cross-MS interpolation procedures, and derive interpolated values 
for various parameters for non-sampled or under-sampled units. Such a database could 
be used to create databases of interpolated or fitted data which could be returned to 
each Member State. The regional database of primary data would then be destroyed 
(though the interpolation or fitting procedure would be documented). Member States 
would then be able to supply to end-users, on request, aggregated data which includes 
the interpolated values to replace missing observations. This could be done for any 
requested aggregation level, with no manual intervention on the data, and still 
producing consistent results across all aggregations requested. If necessary, regional 
databases holding data at an agreed level of aggregation could also be maintained for 
certain standard assessment tasks. 

In conclusion, there is a strong support from the respondents on the implementation of 
a multi-purpose regional database.  Some respondents see the RDB as a prerequisite 
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for regional sampling plans. Significant cost saving associated with having a functional 
regional database where end-users can access data and remove the need for specific 
data calls/requests are also highlighted. A concern expressed by some respondents is 
the need for input from national experts when preparing estimates for stock 
assessment as local knowledge is required (and estimates responsibility of individual 
labs). Use of the RDB for regional cooperation, quality assurance and production of 
annual reports is not considered problematic. 

  
12. The use of probability-based sampling schemes will require the additional collection and 

provision of information not currently required to be reported as part of the DCF, for example 

information on sampling events, sampling probabilities, the strata to which sampling units 

belong, and stratum sizes. This information would have to be included in national data bases 

so that it can be transferred to the regional data base. 

 

A.  Do you envisage a problem in adapting your national database to the requirements 

of a probability-based sampling scheme? 

wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άǇŀǊǘƭȅέ όуκнмύΣ άƴƻέ όтκнмύ ƻǊ άȅŜǎέ όпκнмύΦ  /ha ŀƴŘ L/9{ ŘƛŘ 
not answer. Comments include: 
 

¶ Changes to national database are extremely time consuming and complicated. 

¶ Overall, the adaptations should be technically feasible. The requirements might 
be considered case by case to define relevant supplementary tasks and 
associated costs. 

¶ Adapting the national database requires time and funding. A thorough 
sampling scheme needs to be established and agreed upon prior major changes 
are made to the databases. 

¶ {ƻƳŜ ǊŜǎǇƻƴŘŜƴǘǎΩ Řŀǘŀōŀǎes have recently been or are presently being 
updated to enable recording of information needed for probability based 
sampling (at least in ICES regions).  

¶ There are difficulties with the integration of different data sources that are 
used in the decision making process as part of the sampling design. E.g. when 
the sampling design is based on log book data, linking sampling trips with log 
book data can be problematic.  

¶ ¢ƘŜ ƛƴŎƻǊǇƻǊŀǘƛƻƴ ƻŦ άƴŜŀǊ ǊŜŀƭ ǘƛƳŜ Řŀǘŀέ Ŏŀƴ ŀƭǎƻ ōŜ ǇǊƻōƭŜƳŀǘƛŎ. 

The extent of envisaged problems adapting national databases to requirements of 
probability-based sampling schemes, differ between respondents. Some respondents have 
already adapted their databases or are on the way to adapt them while others have not. 
Adaptation requires time and funding. A clear view on the requirements is needed before 
some respondents are willing to adapt their databases. 

 

13. The move to a regional sampling design allows for quality assurance at a regional level, using 

consistent methods applied across national data sets. In particular it would allow estimates of 

the age and length composition of catches, and the quantities discarded, to be calculated at a 

regional level using estimators appropriate to the sampling protocols employed. At present 
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national estimates are derived independently which makes objective assessment of the 

appropriateness of such methods difficult.  

 

A.  Do you support the development of the current RDB to include regional quality 

assurance checks? 

Respondents are positive to develop the current RDB to include regional quality assurance 
ŎƘŜŎƪǎ ŀǎ ǘƘŜȅ ŀƴǎǿŜǊ άȅŜǎέ όмфκнмύ ƻǊ άǇŀǊǘƭȅέ όнκнмύΦ  Comments include: 
 

¶ Initiative fully supported, it is long overdue. The management of regional fisheries 
has to be based on the use of correct estimates and quality assured data. 

¶ Regional data quality may be useful but national expertise has to be included. 

¶ There may be no benefits for local (G2/G3) stocks.  
 
ICES fully support the concept of an RDB that includes the necessary detail data and tools 
for an adequate data quality evaluation. The RDB hosted by ICES allows several quality 
checks but more and regional checks would increase the overall data quality. 
 
In conclusion, there is strong consensus among the respondents on the need to develop 
the RDB to include regional quality assurance checks. National expertise should be included 
in the development. 
 

 

 

B.  Do you support the development of the current RDB to include the appropriate 

statistical estimation at a regional level? 

Respondents are positive to the development of the current RDB to include appropriate 
ǎǘŀǘƛǎǘƛŎŀƭ ŜǎǘƛƳŀǘƛƻƴ ǇǊƻŎŜŘǳǊŜǎ ŀǘ ǊŜƎƛƻƴŀƭ ƭŜǾŜƭ ŀǎ ǘƘŜȅ ŀƴǎǿŜǊ άȅŜǎέ όмрκнмύ ƻǊ 
άǇŀǊǘƭȅέ όрκнмύΦ  /ha ŘƛŘ ƴƻǘ ŀƴǎǿŜǊ ǘƘŜ ǉǳŜǎǘƛƻƴΦ Comments include: 

¶ This should be considered as application case from procedures defined at the 
global EU level. 

¶ It is a prerequisite for ensuring transparency and standardisation. If further 
development with the RDB is to take place this will need extra funding. 
However, the impression that this will be a cost effective method in the long 
run. 

¶ Especially for G1 species. 

¶ Need to have complete confidence in the methodology used, and do not see 
that this can be done without considerable input of national experts into that 
process. 

¶ Considerable MS specific expert input is likely to be a requirement to produce 
estimates to stock assessments. Institutes involved in sampling are the ones 
who better know the fisheries they are targeting, and potential implementation 
problems encountered.  

ICES fully support the concept of an RDB that includes the necessary detail data and tools 
for an adequate data quality evaluation. The RDB hosted by ICES allows several quality 
checks but more and regional checks would increase the overall data quality 
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In conclusion, there is consensus among the respondents to develop the RDB to include 
appropriate statistical estimation procedures at the regional level. However, respondents 
also highlight that they need to have complete confidence in the methodology used, and do 
not see that this can be done without considerable input of national experts into that 
process. National expert input is likely to be a requirement to produce estimates to stock 
assessments as institutes involved in sampling are the ones who better know the fisheries 
they are targeting as well as potential implementation problems encountered. 

 

14. fishPi has developed scripts based on the statistical environment "R" to be used for quality 
checking and validating sampled national and regional data. 

A.  Do you currently have the expertise in "R" to run quality checks developed in fishPi 
and   to interpret the outputs?  

wŜǎǇƻƴŘŜƴǘǎ Řƻ ƘŀǾŜ ŜȄǇŜǊǘƛǎŜ ǘƻ Ǌǳƴ ŀƴŘ ƛƴǘŜǊǇǊŜǘ ǎŎǊƛǇǘǎ ŘŜǾŜƭƻǇŜŘ ƛƴ άwέ ŀǎ ǘƘŜȅ 
ŀƴǎǿŜǊŜŘ άȅŜǎέ όмуκнмύ ƻǊ άǇŀǊǘƭȅέ όнκнмύΦ  COM did not answer. Comments include: 

¶ {ŜǾŜǊŀƭ ƛƴǎǘƛǘǳǘŜǎ ƘŀǾŜ ŘŜǾŜƭƻǇŜŘ ŎƻƳǇŜǘŜƴŎŜǎ ƻǊ ƭŀǊƎŜ ŎƻƳǇŜǘŜƴŎŜǎ άwέ ŀƴŘ 
use it commonly. 

¶ Experts able to work with such programs but we do not have practical 
experience with fishPiΣ ǎƻ ǿŜ ǿƻǳƭŘ ŀǇǇƭȅ άǇǊŜŎŀǳǘƛƻƴŀǊȅ ŀǇǇǊƻŀŎƘέ ƘŜǊŜ. 

¶ Regular training is also recommended in order to ensure that expertise is 
improved and maintained in the institutes. 

¶ Routine controls should be implementable through user-friendly interfaces. 

ICES has the expertise in house and in its network to utilize the scripts developed by 
fishPi. While a workable script, in whatever language, is important at the 
implementation level, ICES would stress that adequate documentation of the quality 
checking and validation is equally important to the end user. ICES see the possibility to 
run R scripts as an important part of the continuing development of the methods in the 
RDB. The aim is to include approved R scripts into the RDB, so the methods used are 
standardized, approved and version controlled. The methods developed should be 
documented and tested and finally approved by a group of statistical methods experts, 
e.g. WGCATCH before implemented in the RDB. 

In conclusion, all responding institutes and MS have expertise to run and interpret scripts 
developed in the statistical environment R. However, respondents that were not partners 
in fishPi have difficulties to assess if they can interpret the scripts developed within this 
specific project.  ICES stress that proper documentation of the quality checking and 
validation routines is important to the end user. ICES see the possibility to run R scripts as 
an important part of the continuing development of the methods in the RDB. The 
methods developed should be documented and tested and finally approved by a group of 
statistical methods experts, e.g. WGCATCH before implemented in the RDB. 

 
15. A stronger emphasis on ecosystem data, in particular, data on by-catches of protected, 

endangered and threatened species (PETS) and data on stomach contents, is foreseen in the 
future data collection regulation. The fishPi project has been working to identify end-user 
needs for this data and has been elaborating on potential future sampling plans. 
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A. Do you think that sampling for PETS and stomachs can be conducted with your 

available resources or will it require additional resources? 
wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άǇŀǊǘƭȅέ όмлκнмύΣ άƴƻέ όсκнмύ ƻǊ άȅŜǎέ όоκнмύΦ !ƭƳƻǎǘ ŀƭƭ 
respondents comment that they foresee needs for additional resources for sampling of 
stomachs and/or PETS. The answer is most likely dependent on if the respondent 
answered the first or second part of the question. COM and ICES did not answer. 
Comments include: 

¶ Several respondents argue additional resources needed to sample PETS and/or 
stomachs.  

¶ Dependent on whether PETS information is collected as an integrated part of 
the data collection for the CFP. Several respondents are already sampling PETS 
within present at-sea sampling programme. If special data collection schemes 
for PETS are needed in addition to the CFP data collection, they will require 
additional resources.  

¶ Stomach sampling and analysis is presently not conducted in several of the 
responding institutes or MS and will require additional resources. 

¶ Stomach analysis involves far more resources than sampling. 

¶ If stomach sampling is at a limited level (limited number of species and it is not 
carried out annually) it can be carried out within the available resources. Any 
larger stomach sampling programme needs additional funding. 

¶ Strict, pre-defined end-user needs and use (!) are a pre-requisite for starting 
stomach collection and analysis. 

¶ It will be necessary in a first stage to confirm the priority level of PETS and 
stomach contents sampling. 

 

ICES support this initiative which among others supports the ICES Working Group on 
Bycatch (WGBYC). Moves to integrate monitoring of the bycatch of protected species in 
all EU waters within the Data Collection Framework will require significant adjustments 
from those used to monitor commercial fish bycatch. Specifically-designed monitoring 
schemes (including dedicated observers or Remote Electronic Monitoring) are required 
if good estimates of protected species bycatch are required. 

 
In conclusion, most respondents agree that additional resources are needed for 
sampling (and analysis) of PETS and stomachs. The amount of additional resources is 
dependent on the level of ambition within the sampling programmes. Priority levels 
need to be discussed and end-user needs clearly defined. 

 

B. Is there appropriate access to fishing vessels to sample by-catch of PETs species? (The 
bycatch of these species can be a sensitive issue and refusal to collect data on these 
species on commercial vessels is quite common). 
wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άǇŀǊǘƭȅέ όмнκнмύΣ άȅŜǎέ όрκнмύ ƻǊ άƴƻέ όмκнмύΦ ¢ƘǊŜŜ 
respondents, including COM and ICES did not answer. Comments include:  
 

¶ There are problems to sample, using observers on-board in some métiers/fisheries.  

¶ We have observers on board some fisheries where it is mandatory to collect 
information on by-catch of PETS and also CCTV installed. As it is mandatory and 
beneficial for them, in these cases we don´t have important problems. 
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¶ The introduction of PETS data in the new DC MAP, will imply new fisheries to 
sample and in some cases specific monitoring for PETS that would probably result 
in difficulties to go on-board and increase refusal rate. 

¶ ¢ƘŜǊŜ ƛǎ ǎƻƳŜ ΨǊǳƳƻǳǊΩ ƻŦ ǊŜŦǳǎŀƭǎ ŀǎ ŀ ŎƻƴǎŜǉǳŜƴŎŜ ƻŦ t9¢{ ōǳǘ ƛǘ ƛǎ ƴƻǘ ǿƛŘŜ 
spread. 

¶ Vessel access is good at this point in time, but in general expected to change across 
the EU fleet with the introduction of the landings obligation. 

¶ Sampling design and stratification has been designed for sampling commercial 
species and it does not allow the adequate quantification/sampling of the bycatch 
of PET species. Passive gears are prime candidates for bycatches of PETS, not 
ǇǊŜǎŜƴǘƭȅ ƛƴŎƭǳŘŜŘ ƛƴ ǎƻƳŜ ǊŜǎǇƻƴŘŜƴǘΩǎ ǎŜŀ-sampling programme. 

¶ In many cases by-catch of PETs species occurs in the small scale fishery fishing close 
to shore. This might imply small vessels need to be sampled and risk of lack of 
space for observers. Alternative ways to do PETS sampling might be needed. 

 
In conclusion respondents foresee (or have experience of) some problems with access to 
vessels for PETS sampling. Foreseen problems are not only related to potential refusals but 
also, in several cases, associated with the fact that bycatches of PETS are believed to occur 
in parts of the fleet which are presently not sampled extensively in the sea-sampling 
programmes. A particular issue might be lack of space for observers on small vessels. 
Alternative sampling approaches might be needed. 
 
 
C. Is there stomach content analysis expertise and resources available in your 

institution? 
wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άǇŀǊǘƭȅέ όммκнмύΣ άȅŜǎέ όпκнмύ ƻǊ άƴƻέ ό3/21). Three 
respondents, including COM and ICES did not answer. Comments include: 
 

¶ Expertise available but the resources are limited and is not available for all 
fisheries/areas. 

¶ There are experts but if the collection of this data means a big increase in the 
analysis, more experts will be needed. Nowadays these experts work for 
specific projects but not as a routine data collection programme on stomach 
content. 

¶ Dependent on trophic level of analysis (e.g. stomach in stomach) but in general 
the expertise is available. 

¶ Some expertise, even though stomachs are not analysed on a routine basis.  

¶ With regional training workshops the relevant expertise could be established 
reasonably quickly. 
  

ICES host a database on stomach content. 

In conclusion, there is expertise available in some institutes and MS. However, resources 
are lacking as stomach analysis is not part of the present regular sampling programmes. 
Several respondents express that they have limited expertise so stomach analysis is not 
done on a routine basis. Training workshops might improve the situation. 

 
 
D. Is there PETS identification expertise available in your institution? 
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wŜǎǇƻƴŘŜƴǘǎ ŀƴǎǿŜǊŜŘ άȅŜǎέ όммκнмύ ƻǊ άǇŀǊǘƭȅέ όуκнмύΦ /ha ŀƴŘ L/9{ ŘƛŘ ƴƻǘ ŀƴǎǿŜǊ 
the question. Comments include: 
 

¶ Expertise available but the resources are limited.  

¶ Bycatches are recorded according to supplied species lists, though the emphasis is 
generally on marine mammals, larger fish, and odd things. It would be fair to say 
that our at-sea observers are less adept at recording seabirds. 

¶ For some taxa. 

¶ Some training may be needed for observers. 

In conclusion, all respondents answer that they have or partly have the relevant expertise 
for PETS identification. However, in some cases resources are limited. Some respondents 
indicate that might be a difference between taxa. Some respondents highlight that training 
might be needed for observers. 
 

3 Summary of results 
 
All results are summarized in Figure 1.   
 

 
Figure 1. Showing a summary of responses on the fishPi questionnaire on views and key-aspects of 
ǊŜƎƛƻƴŀƭ ǎŀƳǇƭƛƴƎ ǇƭŀƴǎΦ .ƭǳŜ ҐέȅŜǎέΣ ȅŜƭƭƻǿҐέƴƻέΣ ƻǊŀƴƎŜҐέǇŀǊǘƭȅέ ŀƴŘ ǿƘƛǘŜ Ґ ƴƻ ŀƴǎǿŜǊΦ bƻǘŜ 
ǘƘŀǘ ŦƻǊ ǎƻƳŜ ǉǳŜǎǘƛƻƴǎ όс!Σ уΣ фΣ млΣ мнύ ŀǊŜ άƴƻέ ŀ ǇƻǎƛǘƛǾŜ ŀƴǎǿŜǊΦ CƻǊ Ŧǳƭƭ ǉǳŜǎǘƛƻƴǎ ǎŜŜ 
questionnaire. 
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A positiveness index was constructed to get a better overview on the level of agreement as 
ǎƻƳŜ ǉǳŜǎǘƛƻƴǎ ǿŜǊŜ ŦƻǊƳǳƭŀǘŜŘ ά Řƻ ȅƻǳ ŀƎǊŜŜ ǿƛǘƘΧ όȅŜǎ Ґ ŀ ǇƻǎƛǘƛǾŜ ŀƴǎǿŜǊύ ŀƴŘ ƻǘƘŜǊǎ 
άŘƻ ȅƻǳ ǎŜŜ ŀ ǇǊƻōƭŜƳ ǿƛǘƘΧ όƴƻ Ґ ŀ ǇƻǎƛǘƛǾŜ ŀƴǎǿŜǊύΦ  Lƴ ǘƘŜ ǇƻǎƛǘƛǾŜƴŜǎǎ ƛndex we count 
ǘƘŜ ǇƻǎƛǘƛǾŜ ŀƴǎǿŜǊǎΦ  ! άȅŜǎέ όƻǊ άƴƻέ ƛƴ ǘƘŜ ŎŀǎŜǎ ǿŜǊŜ ƴƻ ƛǎ ŀ ǇƻǎƛǘƛǾŜ ŀƴǎǿŜǊύ Ǝƻǘ м ǎŎƻǊŜ 
points while a partly get 0,5. Non - answers are deducted from the analysis.  Results are 
then normalized to the maximum possible amount of score points given the number of 
answers for each question. This implies that the maximum score a question can get is 1. 
The positiveness index is presented in figure 2. The positiveness index varied between 0.93 
and 0.45 for different questions. Out of the total of 25 questions, 10 got a higher score than 
0.8 while 3 got a lower score than 0.5. Questions that got high scores (and respondents 
replied positively to) were  for regional sampling plans to include national requirements as 
well as regional (Q4), support for the RDB (Q11, Q13A, Q13B),  agreement of overall 
concept of regional sampling plans (Q1A) and availability within institutes and MS of 
ŜȄǇŜǊǘƛǎŜ ƛƴ άwέ όvмпύΦ vǳŜǎǘƛƻƴǎ ǘƘŀǘ Ǝot low score (issues that respondents are more 
concerned about) were risks associated to the shift towards regional sampling plans (Q1C), 
ability to perform PETS and stomach content sampling without additional resources (Q15A)  
and  adoption of random selection protocols (Q6A). The postitiveness index is presented in 
figure 2 and a ranking of positive replies to the different questions in figure 3. 

 

Figure 2. Showing positive replies for the fishPi questions in the fishPi questionnaire. The maximum score a 
question can get is 1.  
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Figure 3. Showing positive replies for the fishPi questions in the fishPi questionnaire ordered by the degree of 
positiveness. The maximum score a question can get is 1. 

 

4 General conclusions 
 
There is a strong support and consensus among the responding institutes and MS on the general 
concepts of regional sampling plans. Such plans are considered the best approach to improve 
quality of data and the cost-effectiveness of current national sampling plans. 
 
An area where there appears to be some disagreement is around how much integration  plans 
would require between regions. One respondent argued that regional approaches should be 
integrated at EU-level where possible while another found it essential to develop elements of a 
Ǉƭŀƴ ǾƛŀōƭŜ ǿƛǘƘƛƴ ŜŀŎƘ ǊŜƎƛƻƴ ōŜŎŀǳǎŜ άƻƴŜ ǎƛȊŜ ŘƻŜǎ ƴƻǘ Ŧƛǘ ŀƭƭέΦ  
 
There is a strong consensus on the need to include elements addressing specific national 
requirements or objectives within the national plans even if the overall design is regional. It is 
important to make sure that regional and national data collection plans and objectives are 
complementary. This is a pre-requisite for several respondents.  
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Respondents do foresee potential risks associated to the development and implementation of 
regional plans. One perceived risk is different implementation speeds in different MS with MS 
sampling becoming dependant on sampling carried out by other MS. Another key-point is 
reallocation of sample obligations between MS as this has implications for utilization of funds. 
Finally, respondents highlighted the need to explore the administrative side of regional plans as 
success will depend on how well MS, the Commission and end-users work together. Risks identified 
need to be addressed satisfactorily in work-plans and during the development phase. 
 
Respondents are, to some extent, willing to adapt their sampling commitments to meet regional 
objectives in regional plans. There are however limitations. A key issue is the need that sampling 
plans meet national requirements as well.  Another issue is budget constraints, not all respondents 
have flexibility in their budgets to meet increased sampling commitments. Some respondents do 
not want to decrease their level of sampling. One respondent is not comfortable with leaving all 
decisions on sampling commitments to the RCG. 
 
There is a substantial amount of expertise, within key areas for development of regional plans, 
available at the institutes and MS. There is a willingness to make expertise available for 
development and implementation of regional plans but sometimes constraints such as resources 
and available staff time is limited. 
 
Respondents agree with the general approach to move towards probability-based sampling plans 
and probabilistic selection methods.  How these types of plans will work in practice needs however 
be more thoroughly considered.  Foreseen or experienced problems include access to vessels 
(willingness of fishermen to take observers) or catches at landing sites but also difficulties to 
control randomness within onshore sampling programmes. Some respondents highlight the risk of 
random selection protocols to be less time efficient. Most respondents have already, at least partly, 
implemented random selection procedures. Some respondents sample in a pseudo-random or 
opportunistic way.  Most institutes and MS are calculating non-responses and refusals, at least to 
some extent. One respondent highlighted the need for standard protocols enabling comparisons 
between institutes and MS within a region.  A few institutes or MS, do not calculate non-responses 
and refusals but find it possible to do so. 
 
Most respondents foresee different problems related to the sampling of foreign vessels. The main 
problem seems to be robust access to fish. Reasons for problems with access to fish are both 
administrative (permits to sample the fish) and logistical (fish rapidly transported to trucks). A 
second problem is access for the sampling country to relevant information in logbooks and sales 
slips. A third problem is that sampling of foreign landings requires effective regional data 
management for samples to be processed and raised properly. In summary, issues related to 
sampling of foreign vessels need more attention and dedicated actions.  

Most respondents do not envisage problems in  the short-term sharing of anonymised trip level 
data (provided proper data-sharing and security agreements in place) needed for simulation and 
design of regional sampling plans.  This was completed within fishPi and the system seems to have 
worked satisfactory.  Short-term sharing of trip level data is for some respondents dependent on 
national authorities which might create problems in some cases. One respondent highlighted that 
provision of trip level transversal data goes beyond the envisaged in the DCF legislation.  

There is a strong consensus and support from the institutes and MS on the need for further 
development and implementation of a multi-purpose regional database.  Some respondents see 
the RDB as a prerequisite for regional sampling plans. Significant cost saving associated with having 
a functional regional database where end-users can access data and remove the need for specific 
data calls/requests are also highlighted. Some respondents stress that national expertise needs to 
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be included in the development and implementation of the RDB. This is particularly true for 
development of the RDB to include appropriate statistical estimation procedures at the regional 
level (estimates for assessment). Respondents highlight that they need to have confidence in the 
methodology used, and do not see that this can be done without considerable input of national 
experts. There is also a strong consensus on the need to develop the RDB further to include more 
quality assurance checks and for the production of annual reports. 

Institutes and MS were asked to what extent they envisage problems to adapt national databases 
to requirements of probability-based sampling schemes. Answers differ between respondents. 
Some respondents have already adapted their databases or are on the way to adapt them but 
others have not. Adaptation requires time and funding. A clear view on the requirements is needed 
before some respondents are willing to adapt their databases. 

Institutes and MS were asked if they had expertise to run and interpret scripts developed in the 
statistical environment R, like the ones developed within WP4 of fishPi. In conclusion all responding 
institutes and MS do have this type of expertise.  

A stronger emphasis on ecosystem data, in particular, data collection on by-catches of protected, 
endangered and threatened species (PETS) and data on stomach contents, is foreseen in the future 
data collection regulation. Such emphasis will imply new sampling commitments and new types of 
expertise. Most respondents argue that additional resources will be needed to carry out these new 
types of sampling. The amounts of additional resources are dependent on the level of ambition 
within the sampling plans. Priority levels need to be discussed and end-user needs clearly defined. 
Respondents foresee (or have experienced) some problems with access to vessels for PETS 
sampling. Foreseen problems are not only related to potential refusals but also, in several cases, 
associated with the fact that bycatches of PETS are believed to occur in parts of the fleet which 
presently are not sampled extensively in sea-sampling programmes. A particular issue might be lack 
of space for observers on small vessels. Alternative sampling approaches might be needed. All 
respondents answer that they have or partly have (dependent on taxa) the relevant expertise for 
PETS identification. Some respondents highlight that training might be needed for observers. 
Expertise in stomach analysis is available in some institutes and MS. Resources are however lacking 
as stomach analysis is not part of the present regular sampling programmes. Training workshops 
might improve the situation. 

ICES is a key end-user that will support several aspects of regional sampling plans. ICES has 
developed several guidelines to improve the quality of data collection. This work is ongoing and 
taking place under the remits of the ICES Planning Group on Data Needs for Assessment and Advice 
(PGDATA). ICES has several expert group meetings dealing with quality criteria of the data 
collection and processing. ICES, also, have a considerable network of experts that could contribute 
to the evaluations of the regional plans. Most of the areas listed in the expertise table are also 
areas of priority listed in the ICES Strategic Plan 2014-2018. 

ICES fully supports an RBD with multiple purposes. ICES hosts the Regional DataBase, RDB, which 
contains EU data collected from Baltic, North Sea and North Atlantic. The ICES Council agreed to 
fund further development of the regional database in 2016. The developments focus on 
harmonisation and standardisation of code lists, solving important issues and considering new 
catch categories resulting from landing obligations. ICES fully supports the concept of an RDB that 
includes the necessary detail data and tools for an adequate data quality evaluation. The RDB 
already includes several quality checks but more (and more regional) checks would increase the 
overall data quality. ICES has the expertise in house and in its network to utilise the scripts 
developed by fishPi. While a workable script, in whatever language, is important at the 
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implementation level, ICES would stress that adequate documentation of the quality checking and 
validation is equally important to the end user. ICES see the possibility to run R scripts as an 
important part of the continuing development of the methods in the RDB. The aim is to include 
approved R scripts into the RDB, so the methods used are standardised, approved and version 
controlled. The methods developed should be documented and tested and finally approved by a 
group of statistical methods experts, e.g. WGCATCH before implemented in the RDB. 
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Principles in the implementation of a sampling design  
 

1 Introduction 
Outlined below are the guiding principles underlying a probability based regional sampling design 
for the collection of fisheries data, involving both on-shore or at-sea sampling programmes. These 
principles are based on the standard survey methodologies needed to make inferences about a 
population from a sample of the elements of that population. The implementation of such a design 
is set out as a series of steps, and it is assumed that in many regional designs that individual 
countries, or scientific institutions, are likely to be operating as strata within a regional design. It is 
appreciated that in fisheries data collection there are many challenges to the practical 
implementation of these statistical principles in the field, but as in any implementation every effort 
should be made to ensure that the sampling protocol is as close to an unbiased probabilistic design 
as possible.  
 
Useful texts on sampling include Cochran (1977), Jessen (1978), Kish (1965), Lohr (2010), Thompson 
(2012), Särndal et al (1992). Moser and Kalton (1992) provide a non-technical appraisal of survey 
sampling in a social context, which in many ways is highly applicable to the situation found in 
fisheries sampling. Eurostat (2008) have produced Survey Sampling Reference Guidelines and the 
European Statistical System Quality Assurance Framework (2015) provides the context in which 
many European regional fisheries data collection designs are likely to be operating. Additionally the 
Global Adult Tobacco Survey (GATS) manuals provide a good example of the widespread 
implementation of a sampling design across diverse sampling strata, where the implementation is 
by autonomous institutions but the sampling practices are harmonised to common data collection 
and estimation principles. The work of ICES expert groups specifically related to sampling design 
can be found in ICES reports WKPRECISE (2009), WKMERGE (2010), WKPICS 1 (2011), WKPICS 2 
(2012), WKPICS 3 (2013) and for at-sea sampling SGPIDS 1 (2011), SGPIDS 2 (2012), SGPIDS 3 
(2013), and the ongoing work of WGCATCH (2014, 2015). Lumley (2010) demonstrates the use of 
ǘƘŜ άǎǳǊǾŜȅέ ǇŀŎƪŀƎŜ ƛƴ ǘƘŜ w ǎǘŀǘƛǎǘƛŎŀƭ ƭŀƴƎǳŀƎŜ ŦƻǊ ŜǎǘƛƳŀǘƛƻƴ ŦǊƻƳ ŎƻƳǇƭŜȄ ǎǳǊǾŜȅ ŘŜǎƛƎƴǎΦ  
 
 

2 Principal steps in the implementation of a sampling design 
 
The Spatial, Temporal and Biological Scope of the Population 

From the end users perspective, the population of interest is the set of individuals about which 
inference is desired. For example, it might be the catch of species of demersal fish in the North Sea. 
Hence, in this context, the population will be all of the individuals caught and either landed or 
discarded by fishing vessels. For this population, one or more characteristics such as the age, 
length, weight, maturity, are required to be estimated.  
 
The study population are those elements of the population which are accessible or otherwise 
potentially available to be sampled. For example, while the population of interest may be all fish 
caught by national flag vessels, the study population may be subtly different being fish of the EU 
national flag fleets landed into ports in EU countries. The landings into non EU countries may be 
unavailable for sampling. In this case, the inferences can only be made about the sub-population of 
fish landed in the EU ports unless some assumptions are made about the fish landed in non-EU 
ports. 
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CǊƻƳ ǘƘŜ ǎŀƳǇƭŜǊΩǎ ǇŜǊǎǇŜŎǘƛǾŜΣ ǘƘŜ ǎǘŀǘƛǎǘƛŎŀƭ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǘƘŜ ǎŜǘ ƻŦ ŜƭŜƳŜƴǘǎ ƻƴ ǿƘƛŎƘ 
measurements are made. For example, if information on the age structure of a stock is desired, 
then the element is the age of an individual fish. If total weight landed for a species is desired the 
element might be a box of sorted fish brought into port by a vessel.  
 
These different facets of the population are important for identifying the accessible and available 
elements about which information is desired and obtainable.   
    
 
Information Requirements 

Determine exactly the purpose of the data collection. Is it to provide the age structure of the catch? 
Discard weight estimates? Species composition data? Estimates of the bycatch of marine 
mammals? The end users of the information that can be obtained from a sampling design are 
critical at this stage. Their input and requirements inform the overall design. For example, are 
estimates by gear type or country important (e.g. estimates of  total catch associated with a 
particular métier)? Is the variability over the year important? In addition to the need for estimates 
of the desired population metrics, a statement about the achievable or desired precision of those 
estimates is also needed. The latter should be clearly related to a realistic assessment of the 
resources (person time) and finances available, and is likely to require discussion with the end-user. 
Schemes that are designed to address clearly defined requirements within clear budgets are far 
more likely to provide good estimates than schemes whose aims are poorly defined and 
inadequately funded.  
 
The Sampling Frame 

The sampling frame is the list of all elements that completely encompass the accessible component 
of the population. It is through this sampling frame that we gain access to the population and the 
list that is used when probabilistically selecting which elements in the population to sample. In 
most instances involving catch sampling over the course of a year (both at-sea and on-shore) a 
precise sampling frame does not exist a priori; the actual dates and locations of the landings by 
individual vessels, and the number and activity of vessels operating at-sea over the coming year is 
not known before they occur. For practical purposes however the sampling frames can be based on 
ƭŀǎǘ ȅŜŀǊΩǎ ƭƻƎōƻƻƪǎ ŀƴŘ ǎŀƭŜǎ ƴƻǘŜ ŘŀǘŀΣ ŀƴŘ ǾŜǎǎŜƭ ǊŜƎƛǎǘŜǊǎΣ ǿƛǘƘ ŀƴ ŜȄǇŜŎǘŀǘƛƻƴ that the temporal 
pattern of fishing activities for the coming year will be broadly similar to that of the preceding year. 
Depending on the sampling scheme different sampling frames will be used to encompass different 
fractions of the population; on-shore sampling frames are typically lists of ports, markets and 
processors where landings can be accessed, at-sea sampling frames are lists of vessels where the 
whole catch can be accessed. As much associated information as is possible can be obtained about  
the sampling elements in order to inform the stratification, likely clustering, multistage sampling, 
and similar needed to effectively obtain access to the ultimate sampling elements. This provides 
important information too about the suitability as sampling locations.  
 
A sampling frame for small scale or recreational fisheries may not readily exist and will often have 
to be compiled from expert knowledge, or through the utilisation of publically available contact 
information available, e.g. general household surveys, angling club membership records, lists of 
holiday lodges, phone records, electoral registers etc.  
 
The sampling frame was described above as that part of the population that is accessible and which 
can be listed for possible selection in a sample. Even when a sampling unit is identifiable it might 
ƴƻǘ ōŜ άǎŀƳǇƭŜ-ŀōƭŜέΦ CƻǊ ŜȄŀƳǇƭŜΣ ŦƻǊ ƻƴ-shore sampling some ports might consign all landings 
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directly to a market and so there is no opportunity for sampling; some processors may simply not 
allow access. For at-sea sampling some vessels will be unsuitable for carrying observers. These 
elements need to be retained in the sampling frame but will not be part of the sampling design and 
any data manipulations should include recognition of the effect of their exclusion from sampling.  
 
Sampling Design  

The most common and cost-effective sampling design for catch sampling is a multi-stage stratified 
random sampling design. Here the population is first divided into non-overlapping subgroups, 
called strata. Within each stratum, a multi-stage design is usually implemented as this approach 
recognizes and uses the nested structure of the elements that compose the population.  
 
Stratification 

Most fisheries sampling designs will be stratified. This involves splitting the entire sampling frame 
into a number of non-overlapping groups, the sampling elements of which constitute a unique 
subset of the sampling frame. Hence every sampling element should be included in a sampling 
stratum, and no sampling element should be listed in more than one stratum. It is important that 
the sampling stratum to which a sampling element belongs is clearly and unambiguously 
recognisable at the time of sampling.    
 
The sampling strata can be used to group the more homogeneous elements together, as a means of 
ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǇǊŜŎƛǎƛƻƴ ƻŦ ŀ Ŧƛƴŀƭ ŜǎǘƛƳŀǘŜ όǘƘŜ άǎǘǊŀǘƛŦƛŎŀǘƛƻƴ ǇǊƛƴŎƛǇƭŜέ ό/ƻŎƘǊŀƴΣ мфттύύΦ vǳƛǘŜ 
commonly however in fisheries sampling stratification is used as a means of meeting logistical 
demands of the implementation of the sampling design. These two purposes may or may not align. 
For example, if stratification is based on geographic regions, such as might occur if a single sampler 
is allocated to a set of spatially contiguous ports, this may meet the requirements for logistical 
efficiency but may or may not group ports with similar characteristics. Care should be taken to 
consider whether logistical stratification is actually necessary, and the effect it has on the estimates 
should be checked, for example by using simulation studies to compare different sampling designs.  
 
The use of sampling strata enables sampling effort to be directed disproportionately between 
different strata, but each sampling unit within a stratum should, with a random selection design, 
have the same chance of being selected.  
 
It should be noted that when stratifying in order to associate like elements with like within each 
stratum, there should be relatively few strata within a population. If too many strata are identified 
and the total available sample size is limited, then each stratum may have so few samples that the 
standard error of the stratum-level estimates are so large as to completely negate the advantage of 
stratifying elements into homogeneous groupings.  When stratifying for logistical purposes, the 
number of strata is determined by the optimal allocation of resources in order to ensure good 
coverage of the population. The perceived benefits of this kind of stratification should be carefully 
assessed. Of course there is still the need to ensure that the number of strata is not so large as to 
reduce the sample sizes in each stratum to levels that would not allow precise estimation of the 
quantities of interest.    
 
Multistage cluster sampling 

For most if not all fisheries survey sampling multistage hierarchical cluster sampling will be involved 
in the selection of the actual fish or shellfish to measure. Cluster sampling is where the elements in 
the population are presented in distinct groups, such as vessels at a port, or fish within a basket, 
and a number of these can be sampled at the same time. In fisheries it is generally the case that the 
elements in these clusters are more similar to each other, than to sampling elements in the 
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population as a whole. Multi-stage sampling is where there is a nesting of clusters in a hierarchical 
fashion, so that each level in the nested hierarchy has to be sampled in a sequential order, e.g. 
hauls within a trip, baskets from a haul, fish within a basket. The hierarchy and the clustering is 
often the result of the working practices of the industry and is thus determined by the exact 
situations encountered at the time of sampling.  
 
Sampling hierarchy 

¢ƘŜ ǇǊƛƳŀǊȅ ǎŀƳǇƭƛƴƎ ǳƴƛǘǎ όt{¦Ωǎύ ŀǊŜ ŦƛǊǎǘ ƭŜǾŜƭ ƻŦ ƴŜǎǘƛƴƎ ŀǘ ǿƘƛŎƘ ǎŀƳǇƭƛƴƎ ŜƭŜƳŜƴǘǎ ŀǊŜ 
available to be selected. In the case of fisheries sampling, the elements in the sampling frame are 
selected over a period of time hence the PSU commonly will be the combination of a sampling 
element, say port, and the time interval during when it is selected. It is important to have a clear 
understanding of what the PSU is for each sampling scheme. For on-shore sampling it will generally 
be a location (port market or processor) and a day. For at-sea sampling it will be vessel and fishing 
trip or a trip with a particular start-date, depending exactly on how sampling units are defined and 
selected.    
 
Once the PSU is identified, the next step in the process is identifying sub-elements to be selected 
for sampling within the PSU. For example the multistage hierarchical cluster sampling for on-shore 
markets on a particular day (the PSU in this example) may involve selecting one or more vessels 
ƭŀƴŘƛƴƎ ŀǘ ǘƘŜ ƳŀǊƪŜǘΦ ¢ƘŜǎŜ ǿƻǳƭŘ ōŜ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǎŀƳǇƭƛƴƎ ǳƴƛǘǎ ό{{¦ΩǎύΦ ¢ƘŜƴΣ ƘŀǾƛƴƎ ǎŜƭŜŎǘŜŘ 
a vessel, one or more boxes within the landings of a species (the tertiary sampling unit (TSU)), and 
finally sampling individual fish within a selected box. For at-sea sampling on a specific fishing trip, 
the hierarchical cluster sampling may involve sampling: hauls within a selected trip, baskets within 
selected hauls, finally individual fish within the selected baskets.  
 
Sampling Effort 

Having potentially identified the sampling design to be employed (identification of strata, 
identification of sampling units and the hierarchical structure of sampling units), the next step is to 
determine the amount of sampling that can be performed. This requires working out the allocation 
of visits to sampling locations by sampling teams over time (seasonally or annually) depending on 
the temporal nature of the fishing activity at the port or market (PSU). This requires that 
development of the sampling design and assessment of the amount of sampling to be performed is 
an iterative process. The sampling design is dependent on the resources available, for example in 
the first instance the person hours available for sampling, to ensure that what is planned can be 
achieved. A typical on-shore sampling design will specify the number of visits to specified sampling 
sites (ports, markets and/or processors) over a specified number of weeks. For at-sea sampling the 
design will specify the number of trips to be undertaken over a year. 
  
Once the amount of sampling that can be done at the first stage is done, the number of secondary, 
tertiary, etc., units that can be sampled is based on similar considerations, for example the amount 
of person-hours available for sampling, the amount of time required to fully sample the selected 
units, and the time-window available for sampling.  
 
Selection Protocols  

At all the stages of a sampling hierarchy from the PSU down to the individual fish a formalised 
selection procedure needs to be set up. Thus whenever the sampling team has to make a choice of 
which elements to sample a selection protocol exists to determine and record that decision. The 
sampling team should not be selecting which samples to measure based on subjective judgements. 
These protocols can include printed selection sheets with randomised number strings or electronic 
recording devices with random selection routines. If verifiable methods can be devised, these are 
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preferable and offer better guarantee of correct implementation. Selection protocols should be 
based on random or systematic random sampling as this ensures that the samples selected are 
unbiased and representative of all the possible samples that are available. Probability based 
selection also underpins the mathematical theory on which the estimates and measures of variance 
are calculated, hence without probability selection there is no reliable measure of the variability of 
the estimates derived from the samples. That said, random sampling or systematic random 
sampling is not always an easy thing to achieve in the field, and the exact protocols adopted will 
depend on the specifics of the sampling situation. The protocols have to be workable, and suitable 
recording sheets need to be researched and tested in the field prior to implementation. 
 
Non-response and Refusals 

With formalised sampling protocols and a documented selection process in place then nonς
response rates can be recorded. Non-response encompasses all the instances where elements that 
were selected for sampling did not provide data. The non-response rate provides an estimate of the 
proportion of the population from which data is actually obtained, and so potentially allows 
estimates to be adjusted to reflect the whole population. The extent to which the non-responsive 
elements in the population differ from those for which data are collected can also be explored to 
ascertain whether the data collected are biased. The refusal rate is a particular subset of non-
response that applies to sampling units that have been contacted and refused to allow data to be 
collected. In the fisheries context with at-sea sampling the refusal rate provides a useful measure of 
the level of access observers have to the vessels of a fleet. In the on-shore context it can for 
example reflect the accessibility of fish on a market. Collecting non-response data is both 
informative as to the quality of the estimates and facilitates the improvements that can be made to 
the operation of sampling schemes.   
 
Inclusion Probabilities and Sample Weights 

Each of the stages in this multistage hierarchy will generate an inclusion probability, the probability 
of being included in the sample, which at its simplest is the ratio of the n elements selected from 
the total N available. The inverse of the combined inclusion probabilities over all stages in the 
sampling hierarchy generates the sample weight. The sample weight can be usefully considered to 
represent the total number of individuals in the particular population being sampled that the 
measured sample represents and, in order to derive unbiased estimates, the sampling weight must 
be correctly calculated. The correct sample weight is thus an integral part of the collected sample 
and reflects the circumstances under which the sample was collected.  
 
Estimation  

The generation of estimates of population parameters is the whole reason for survey sampling. 
Hence the estimation process to be used should be determined in association with the design of 
the survey so that the sampling design, selection protocols, and data to be collected can be set up 
accordingly. The most widely used and versatile design-based estimator for stratified probability 
based sampling is the Horvitz-Thompson estimator (Horvitz & Thompson, 1952). This estimator is 
applicable to many, if not all, of the design stages and protocols outlined here that are based on 
probability based selection of sampling units. Lumley (2010) outlines the use of the Horvitz-
¢ƘƻƳǇǎƻƴ ŜǎǘƛƳŀǘƻǊ ƛƴ ǘƘŜ άǎǳǊǾŜȅέ ǇŀŎƪŀƎŜ ƻŦ ǘƘŜ w ǎǘŀǘƛǎǘƛŎŀƭ ƭŀƴƎǳŀƎŜΦ  
 
Ratio Estimators  

In situations where N is not known it can be possible to estimate the sampling probability using a 
ratio estimator bŀǎŜŘ ƻƴ ŀƴ ŀǳȄƛƭƛŀǊȅ ǾŀǊƛŀōƭŜ ǘƘŀǘ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ άǎƛȊŜέ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ōŜƛƴƎ 
sampled; historically weight has been commonly used in fisheries sampling. However, the choice of 
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auxiliary variables is not always straightforward as their relationship with the variable being 
measured needs to be well understood. Inappropriate auxiliary variables can lead to biased 
estimates.  
 
Data Recording and Storage  

Much fisheries sampling data ends up being archived in electronic databases of one form or 
another, and the critical elements of this process are to ensure that all pertinent data can be stored 
in a readily assessable fashion, and that the data model underpinning the data base does not 
impose inappropriate restrictions on what data can be recorded, how it is stored, and how it is 
accessed. The basic principle of storing raw data as it was collected (and not derived data that has 
been calculated) should be adhered to. Another basic aim of all scientific sampling is to faithfully 
record the variability that exists in the sampled population so, while there are legitimate outlier and 
error trapping routines, these should not be so draconian as to violate that principle.  
 
Optimization of Sampling Designs 

Optimization of a sampling design has several aspects, including (1) maximizing the efficiency of the 
samplers available for taking the measurements, (2) maximizing the efficiency of the statistical 
estimates of the desired parameters, and (3) finally maximizing the usefulness of the information 
obtained from the sampling. The sampling designs for fisheries data collection have to be envisaged 
to run over the medium to long term in order to provide consistency of data collection and of the 
derived estimates. It needs to be remembered that it is difficult to optimise sampling schemes that 
seek to provide data to meet a wide range of potentially different data needs.  
 
For (1), this may require structuring sampling to minimize travel among PSUs and setting temporal 
schedules for visiting PSUs such that samplers are working on a regular schedule. This is often 
accomplished by structuring geographical strata so that samplers are visiting ports on a regular 
schedule during the fishing seasons. Visits to sampling locations can be organised in a random or 
systematic random way across the time period, and will allow practical and sensible decisions to be 
made about the best use of sampling teams and the coverage of the fishing operations. This 
ǊŜǉǳƛǊŜǎ ǘƘŀǘ ǘƘŜ ǎǘǊŀǘŀ ōƻǳƴŘŀǊƛŜǎ ōŜ ǎŜǘ ōŀǎŜŘ ƻƴ ǎƻƳŜ ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ άǎƛȊŜέ ƻǊ ŘƛǾŜǊǎƛǘȅ ƻŦ ǘƘŜ 
sampling strata. This may be the number of trips, the landed weight the number of species etc. The 
cost of the sampling may also be a consideration.  
 
For (2), the variance of the estimates is related to choice of stratum boundaries and inversely 
related to the number of observations taken within each stratum. Adhering to the stratification 
principle will ensure lower variance of the estimates but in most instances this is not completely 
possible due to the requirements of the availability of samplers and the wide range of likely data 
needs. Hence, the number of samples taken within each stratum becomes more important as it is 
the main method by which variance can be reduced. The best way to accomplish lower variance is 
to allocate sampling effort in such a way that more effort is expended in the strata that are more 
variable (for example, ports/markets that are highly variable is the types and sizes of fish being 
landed). The best approach here is to review the results of prior years of sampling to identify those 
sampling design aspects and sample sizes that should be modified to increase efficiency.  
 
Item (3) is more difficult to implement without expert knowledge of the study population(s) and 
end user input into the sampling design. Here the statistician designing the study must ensure that 
the data requirements of the end users is met or can be met with additional input from other areas. 
For example it may involve the collection of additional auxiliary information from the sampling 
ŜƭŜƳŜƴǘǎ ǘƘŀǘ ŀƭƭƻǿǎ ŜǎǘƛƳŀǘŜǎ ǘƻ ōŜ ƎŜƴŜǊŀǘŜŘ ŦƻǊ άŘƻƳŀƛƴǎ ƻŦ ƛƴǘŜǊŜǎǘέ ŦǊƻƳ ǇŀǊǘƛŎǳƭŀǊ ǎǳōǎŜǘǎ ƻŦ 
the realised sampling data.  
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Data sharing agreement 
 
Here we reproduce the data sharing agreement which was drawn up by MASTS and circulated to all 
project partners to be signed by the heads of the respective scientific institutions and 
administrations prior to the request for logbook and sales note data. This data sharing agreement 
was effective from 10th April 2015. The agreement specified the usage of the data and the protocols 
for storage; the latter including a password protected limited access area on the project SharePoint. 
The SharePoint was provided by ICES 
 

DATA SHARING AGREEMENT 

This Data Sharing Agreement (hereinafter referred to as άǘƘŜ !ƎǊŜŜƳŜƴǘέύ is dated 10th April 2015, hereinafter 
referred to as άthe Effective Dateέ 

AMONG:  

1. THE UNIVERSITY COURT OF THE UNIVERSITY OF ST ANDREWS, a charitable body registered in Scotland 
under the registration number SC013532 and incorporated by the Universities (Scotland) Act 1889, as 
amended by the Universities (Scotland) Act 1966, and having its principal office at College Gate, North 
Street, St Andrews, Fife KY16 9AJ the Ψ[ŜŀŘ tŀǊǘƴŜǊΩ  

2. THE SCOTTISH MINISTERS ACTING THROUGH MARINE SCOTLAND, Science, Marine Laboratory, 375 
Victoria Road, Aberdeen, Scotland, AB11 9DB     

3. THE SECRETARY OF STATE FOR ENVIRONMENT FOOD AND RURAL AFFAIRS acting through the Centre for 
Environment, Fisheries and Aquaculture Science (Cefas) Headquarters (Cefas) ς Pakefield Road, Lowestoft 
Suffolk NR33 0HT, UK. Cefas is an Executive Agency of the UK Government Department ς Defra 

4. INSTITUTE FRANCAIS D9 w9{9!w/I9 th¦w [Ω9XPLOITATION DE LA MER, a public institute of industrial 
and commercial nature (VAT number FR46 330 715 368) Avenue du Général de Gaulle, BP32, Port en 
Bessin, France, 14520 

5. JOHANN HEINRICH VON THÜNEN-INSTITUTE, FEDERAL RESEARCH INSTITUTE OF RURAL AREAS, 
FORESTRY AND FISHERIES, Bundesallee 50, 38116 Braunschweig, Germany Here acting: Thünen- Institute 
of Sea-Fisheries, Palmaille 9, 22767 Hamburg, Germany 

6. TECHNICAL UNIVERSITY OF DENMARK Anker Engelunds Vej 1, Bygning 101A, 2800 Kgs. Lyngby, Denmark. 

7. SWEDISH UNIVERSITY OF AGRICULTURAL SCIENCES, Turistgatan 5, Lysekil, Sweden, SE-453 30  

8. STICHTING DIENST LANDBOUWKUNDIG ONDERZOEK, a foundation registered in The Netherlands under 
the registration number 09098104, and having its principal office at Droevendaalsesteeg 4, WAGENINGEN 
6708 PB, The Netherlands. 

9. INSTITUTE FOR AGRICULTURAL AND FISHERIES RESEARCH, a Flemish Scientific Institute to the Policy 
Domain ά!ƎǊƛŎǳƭǘǳǊŜ !ƴŘ CƛǎƘŜǊƛŜǎέ of the Flemish Government, Burg. van Gansberghelaan 92, 
Merelbeke, Belgium, 9820 

10. INSTITUTO PORTUGUÊS DO MAR E DA ATMOSFERA, INSTITUTO PUBLICO ( IPMA, I.P.), sede na Rua C ao 
Aeroporto, 1749-077 Lisboa, Portugal com o registo PT510 265 600.  

11. INSTITUTO ESPAÑOL DE OCEANOGRAFÍA (IEO), a public research body, located at C/ Corazón De María 8, 
28002, Madrid, Spain, with VAT number ESQ2823001I  
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12. FUNDACION AZTI, a non-profit private foundation, Txatxarramendi ugartea, Z/G, Sukarrieta, Bizkaia, 
Spain, 48395   

13. INTERNATIONAL COUNCIL FOR THE EXPLORATION OF THE SEA, an intergovernmental marine science 
organization founded in 1902, hosted by the country of Denmark and registered under the registration 
number 12063814, and having its principal office at H.C. Andersens Boulevard 44-46, 1553 Copenhagen, 
Denmark 

hereinafter, jointly or individually, referred to as άtŀǊǘƛŜǎέ ƻǊ έPartyέ 

Relating to the Action entitled "Strengthening regional cooperation in the area of fisheries data collection in the 
North Sea and Eastern Arctic" in short MARE/2014/19 and ƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άProjectέ 

WHEREAS: 

(A) The Parties have all entered into the Consortium Agreement (as defined below) in relation to the Project. 

(B) In order to carry out the Project, the Parties require to share the Data (as defined below).  

(C) The Data (as defined below) is of a disaggregated and confidential nature and so the Parties wish to 
specify or supplement binding commitments among themselves in addition to the provisions of the 
specific Grant Agreement (as defined in the Consortium Agreement) and the Consortium Agreement (as 
defined below). 

NOW, THEREFORE, IT IS HEREBY AGREED AS FOLLOWS: 

1 Definitions 

1.1 The following definitions will apply to this Agreement: -  

1.1.1 ά/ƻƴǎƻǊǘƛǳƳ !ƎǊŜŜƳŜƴǘέ means the consortium agreement entered into by the Parties 
dated 10 April 2015 in relation to the Project ; 

1.1.2 ά5ŀǘŀέ means all data shared by the Parties under this Agreement as specified in Part 1 of 
the Schedule; 

1.1.3 ά5ŜǇŜǊǎƻƴŀƭƛǎŜŘ 5ŀǘŀέ means information that relates to individuals where it is not possible 
to identify individuals from that information, whether in isolation or in conjunction with any 
other information; 

1.1.4 άbƻƴ-tŜǊǎƻƴŀƭ 5ŀǘŀέ means information that does not relate to people including 
information about organisations, resources, projects or information about people that has 
been aggregated to a level that is not about individuals; 

1.1.5  ά{ŜŎǳǊƛǘȅ tƻƭƛŎȅέ means the security policy as set out in Part 2 of the Schedule. 

1.2 Any words or phrases with capitalised letters shall have the meaning ascribed to them in the Consortium 
Agreement. 

1.3 This Agreement is supplementary to the Consortium Agreement. In the event of a conflict in the 
application or interpretation of terms set out in this Agreement and the Consortium Agreement, the 
terms of the Consortium Agreement shall take precedence. 

2 Data Sharing 

2.1 The Parties agree to share the Data as described in Part 1 of the Schedule. .  

2.2 The Parties undertake that they will only transfer Depersonalised Data and Non-Personal Data under this 
Agreement.  
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2.3 The Parties undertake that they will only use the Data in relation to the Project and for the purposes 
specified in Part 2 of the Schedule. 

3 Security 

3.1 The Parties agree to comply with the Security Policy and User Access and Use Policy as set out in Part 2 of 
the Schedule later in this document. 

4 Duration 

4.1 This Agreement shall commence on the Effective Date and shall continue for the duration of the Project. 
The existence of this Agreement is subject always to the Consortium Agreement remaining in full force 
and effect.  In the event that the Consortium Agreement terminates, this Agreement will automatically 
terminate.   

5 Confidentiality 

5.1 The Parties agree and acknowledge that the Data shared under this Agreement will be regarded as 
Confidential Information under the Consortium Agreement and the Confidentiality provisions in section 
10 of the Consortium Agreement will apply. 

6 Liability 

6.1 Any breach of this Agreement by a Party shall be deemed to be a breach of the Consortium Agreement 
and the parties liability to each other will be as set out in Section 5 of the Consortium Agreement and the 
Parties shall have all rights and remedies available to them under the Consortium Agreement in relation 
to the same. 

7 Withdrawal of a Party 

7.1 If any Party wishes to withdraw from this Agreement, they must follow the procedure set out in the 
Consortium Agreement. 

8 Assumption of a new Party 

8.1 If any new party requires to become party to this Agreement, the Lead Partner will, on behalf of the 
Parties to this Agreement, if directed to do so by the Project Management Committee, assume such new 
party as a Party to this Agreement by entering into an accession agreement which requires them to 
comply with the terms of this Agreement.   

9 Execution in Counterpart 

9.1 This Agreement may be signed in counterpart. 

10 Miscellaneous 

10.1 If any party to this agreement is authorised under the Consortium Agreement to grant a third party access 
to the Data for the purpose of performing their obligations under the Consortium Agreement, that party 
will ensure that any such third party complies with the terms of this Agreement.  No other third parties 
ǎƘƻǳƭŘ ōŜ ƎǊŀƴǘŜŘ ŀŎŎŜǎǎ ǘƻ ǘƘŜ 5ŀǘŀ ǿƛǘƘƻǳǘ ǘƘŜ tǊƻƧŜŎǘ aŀƴŀƎŜƳŜƴǘ /ƻƳƳƛǘǘŜŜΩǎ ǇǊƛƻǊ ǿǊƛǘǘŜƴ 
agreement and subject always to them signing up to the terms of this Agreement in accordance with the 
terms of clause 8.1. 

10.2 Should any provision of this Agreement become invalid, illegal or unenforceable, it shall not affect the 
validity of the remaining provisions of this Agreement. In such a case, the Parties concerned shall be 
entitled to request that a valid and practicable provision be negotiated which fulfils the purpose of the 
original provision. 
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10.3 Except as otherwise provided in Section Error! Reference source not found. of this Agreement, no Party 
hall be entitled to act or to make legally binding declarations on behalf of any other Party or of the 
consortium. Nothing in this Agreement shall be deemed to constitute a joint venture, agency, partnership, 
interest grouping or any other kind of formal business grouping or entity between the Parties. 

10.4 Any notice to be given under this Agreement shall be in writing to the addresses and recipients as listed in 
the most current address list kept by the Lead Partner. 

10.5 If it is required in this Agreement that a formal notice, consent or approval shall be given, such notice shall 
be signed by an authorised representative of a Party and shall either be served personally or sent by mail 
with recorded delivery or telefax with receipt acknowledgement. 

10.6 Other communication between the Parties may also be effected by other means such as e-mail with 
acknowledgement of receipt, which fulfils the conditions of written form. 

10.7 Any change of persons or contact details shall be notified immediately by the respective Party to the lead 
partner. The address list shall be accessible to all concerned.  

10.8 No rights or obligations of the Parties arising from this Agreement may be assigned or transferred, in 
ǿƘƻƭŜ ƻǊ ƛƴ ǇŀǊǘΣ ǘƻ ŀƴȅ ǘƘƛǊŘ ǇŀǊǘȅ ǿƛǘƘƻǳǘ ǘƘŜ ƻǘƘŜǊ tŀǊǘƛŜǎΩ prior formal approval.  

10.9 Amendments and modifications to the text of this Agreement, not explicitly listed in this Agreement, 
require a separate written agreement to be signed between all Parties. 

10.10 Nothing in this Agreement shall be deemed to require a Party to breach any mandatory statutory law 
under which the Party is operating. 

10.11 This Agreement is drawn up in English, which language shall govern all documents, notices, meetings, 
arbitral proceedings and processes relative thereto. 

10.12 This Agreement shall be construed in accordance with and governed by the laws of Belgium excluding its 
conflict of law provisions. 

10.13 The parties shall endeavour to settle their disputes amicably. 

10.14 Any dispute, controversy or claim arising under, out of or relating to this contract and any subsequent 
amendments of this contract, including, without limitation, its formation, validity, binding effect, 
interpretation, performance, breach or termination, as well as non-contractual claims, shall be submitted 
to mediation in accordance with the WIPO Mediation Rules. The place of mediation shall be Brussels 
unless otherwise agreed upon. The language to be used in the mediation shall be English unless otherwise 
agreed upon.  If, and to the extent that, any such dispute, controversy or claim has not been settled 
pursuant to the mediation within 60 calendar days of the commencement of the mediation, the courts of 
Brussels shall have exclusive jurisdiction. 

AS WITNESS: The Parties have caused this Agreement to be duly signed by the undersigned authorised 
representatives in separate signature pages the day and year first above written.  

Here followed the signatures of the parties  
 
 
This is the Schedule referred to in the foregoing Data Sharing Agreement entered into by the University Court of 
the University of St Andrews in relation to the Project entitled άStrengthening regional cooperation in the area of 
fisheries data collection in the North Sea and Eastern Arcticέ 
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PART 1 

THE DATA 

The data required to design the sampling scheme under the Consortium Agreement are highly 
disaggregated and confidential.  
 
In preparing the project proposal, all project participants were made aware in writing and have in 
principle agreed to provide access (where possible) to trip-level log-book and sales note data with 
the caveat that these data will be anonymised, shared and used among project participants for the 
purpose of sampling design within the time scale of the project.  
 
For the avoidance of doubt, these Data will not be available for dissemination after completion of the 
project. 
 
These Data are used by most institutes to compile annual data submissions for stock assessment 
and fisheries management during April and May of each year, and should therefore be available for 
processing in the required format by the time they are needed for the start of the project. 
 
Data provided will be in the form of one or more of the following:  

¶ Anonymised trip-level landings information  
¶ Anonymised trip-level sales information  

¶ Anonymised catch sampling data and PETS sampling data 

¶ RV data on stomach sampling  

¶ Small scale fisheries 
Á fleet summaries (no of vessels in fleet register) 
Á anonymised landings information (e.g monthly declarative forms) where  available 
Á anonymised sales information  

¶  Recreational fisheries 
Á meta-data on recreational fisheries  

 

The security, access and use of any Data supplied will be as set out in this agreement and more specifically 
described in Part 2 of the Schedule to this Agreement. 

 

PART 2 - THE SECURITY POLICY AND ACCESS TO AND USE OF DATA 

The Parties agree and undertake that they will comply with the terms of this Security Policy and the terms setting 
out use of and access to the Data. 

Use of the Data 

The Data can only be used for the purposes of the Project 

The Data can only be used during the duration of the Project.   

Any publication of data or analysis derived from Data must be authorised by the Project Management Committee 
(as defined in the Consortium Agreement) and under such authorship as determined by the Project Management 
Committee.  

The Parties agree that all publications will be anonymous in order to protect the source of the Data. 

The Data should be used for research and analysis purposes accordance with the Consortium Agreement and for no 
other purposes. The raw Data in the form provided by the Parties as per Part 1 of the Schedule should not be 
published in its raw state. 
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All Data contributed by another party will be deleted from Sharepoint and shall not be accessed or used by a party 
following expiry or termination of the Consortium Agreement. 

How the Data will be held/accessed 

The parties shall upload the Data onto Sharepoint under the direction of the Project Management Committee. Each 
party will be provided with secure passwords and credentials to allow them to access the Data.  The Parties each 
undertake that they will keep their passwords and credentials secure and that only project members approved by 
the Project Management Committee that require to access the Data in order to carry out the Project will be 
granted access to the data. Downloads should be kept securely and in accordance with clause 10 of the Consortium 
Agreement. 

Data shall be held securely in accordance with the ICES Data Policy http://www.ices.dk/marine-data/guidelines-
and-policy/Pages/ICES-data-policy.aspx and INTERNATIONAL COUNCIL FOR THE EXPLORATION OF THE SEA  agrees 
that it shall not make the relevant data publically available. 

 
 
   
Security Breaches 

1 If any Party: 

1.1 becomes aware of any unauthorised or unlawful processing of any Data or that any Data is lost 
or destroyed or has become damaged, corrupted or unusable; 

1.2 becomes aware of any breach of this Security Policy; or  

1.3 learns or suspects that any unauthorised third parties have obtained any Data, 

that Party shall, at its own expense, promptly notify the Project Management Committee and fully co-
operate with it to remedy the issue as soon as reasonably practicable. 

2 The Parties agree to co-operate with the tǊƻƧŜŎǘ aŀƴŀƎŜƳŜƴǘ /ƻƳƳƛǘǘŜŜΩǎ reasonable security 
investigations. 
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fishPi WP2.3 Case Study Data Request  
As part of the fishPi project WP2, we request the following trip-level landings and sales information from your 
institute, for the regional sampling design case studies in which you are taking part. 
  
We would like you to prepare this data ideally by 22nd June 2015 in time for the WP 2 start-up meeting.  
It can be analysed within national labs but it cannot be shared until your institute has signed the data sharing 
agreement DSA.  Please make every effort to see that the DSA is signed on time. Data are to be uploaded to 
the fishPi SharePoint    https://community.ices.dk/fishPi/Data/ by the individual designated by the national 
institution, and accepted by the fishPi PMC.  
 
Data are requested for the years 2013 and 2014. 
  
The scope of the data call is set out in part 1 below and defined in terms of the vessels, the areas and the 
target species we would like data for. Please provide all possible data that meets the scope of these requests 
for both on-shore and at-sea sampling, as partial or incomplete data sets will invalidate any  possible regional 
design.  
 
Please also note that we require data to be provided by individual fishing trip for all trips that meet the scope 
of the call for each case study. For these trips we need the full trip information which includes all other 
landed species from those trips. The information required and the format to be used is set out in part 2 
below.  
 
These data are to be used to design on-shore and at-sea regional sampling schemes. This will involve the 
construction of suitable sampling frames of on-shore locations for on-shore sampling, and vessel lists for at-
sea sampling. It is envisaged that sales note data and logbook data will be suitable for this purpose.  
 
For on-shore sampling designs the sale location provided with sales note data can often be the best means of 
identifying a suitable on-shore sampling location, If landing location is from provided from logbook data then 
please try to ensure that these locations are suitable for on-shore sampling.  
 
For at-ǎŜŀ ǎŀƳǇƭƛƴƎ ŘŜǎƛƎƴǎ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǘǊƛǇǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ǾŜǎǎŜƭΩǎ ƭƻƎōƻƻƪ ǊŜŎƻǊŘǎ ǿƛƭƭ ōŜ ǿŜƭƭ ǎǳƛǘŜŘ ŦƻǊ 
the task. Please ensure that all relevant vessels in national fleetΩs area included, that all the trips can be 
identified to one of these vessels, and that individual vessels have the same vessel id for the two years of 
data.  
 
All data supplied will be used and stored according to the terms of the data sharing agreement, in particular 
all vessels are to be anonymised, and all lengths are to be converted to length classes.  
 
Many Thanks 
 
Marie Storr-Paulsen,  Alastair Pout,  Liz Clarke,  Edwin van Helmond,  José Castro Pampillón  

https://community.ices.dk/fishPi/Data/
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Part 1 Scope 
 
Case Study 1  Small Pelagic fisheries  
Vessels: Vessels using pelagic fishing methods. (i.e. single and twin midwater trawls and pelagic seines; gears 
OTM, PTM, PS) 
Areas: All ICES area in FAO area 27  
Target species: herring, mackerel and sprat 
 
Case Study 2 North Sea Demersal  
Vessels: Vessels using demersal fishing techniques (gillnets, hooks & lines, demersal trawls and demersal 
seines, beam trawls, i.e. all gears defined in vessel type (see below) with the exception of DRB FPOand TM 
regardless of the métier defined target assemblage  
Areas: ICES divisions IIIa, IV, VIa, VIb & VIId 
Target species: all species of fish and Nephrops, but no other shellfish 
 
Case Study 3 Southern North Sea flatfish 
Vessels: Vessels using demersal fishing techniques (gillnets, hooks & lines, demersal trawls and demersal 
seines, beam trawls) 
Areas: ICES divisions IIIa, IV, & VIId 
Target species: plaice, sole, turbot & brill 
Note that the data for case study 3 is a subset of the data for case study 2, hence there is no need to provide 
CS3 data IF you are providing data to CS2.  
 
Case Study 4 Hake  
Vessels: Vessels using demersal fishing techniques (mainly trawls, set gillnets and set longlines) 
Areas: Division IIIa, ,Subareas IV, VI, VII and VIII, and Division IXa 
Target species: hake 



 

113 
 

Part 2  
Data should be provided in the following format as a R data frame or a comma separated CSV flat file consisting of 25 columns. The first 12 columns should 
be identical and repeated for any particular trip, from column 13 onwards a new row should be started for each fish species recorded on the trip. 
 
Field Name CodeLists Comments 

1 recType One of:  
άƻƴ-shore 
ǎŎƘŜƳŜέΣ  
 άŀǘ-ǎŜŀ ǎŎƘŜƳŜέ 
ƻǊ  άōƻǘƘέ 
 

άŀǘ-ǎŜŀ ǎŎƘŜƳŜέ ǎƘƻǳƭŘ ōŜ ŀŘŘŜŘ ƛŦ ǘƘŜ ǊŜŎƻǊŘ ƛǎ ƻƴƭȅ ǎǳƛǘŜŘ ǘƻ ŀƴ ŀǘ-sea scƘŜƳŜ ŀƴŘ Ƙŀǎ ƴƻ ǎǳƛǘŀōƭŜ άƴƻ-
ǎƘƻǊŜ ǎŀƳǇƭƛƴƎ ƭƻŎŀǘƛƻƴέŦƻǊ ŎƻƭǳƳƴ мтΦ άƻƴ-ǎƘƻǊŜ ǎŎƘŜƳŜέ ǎƘƻǳƭŘ ōŜ ŀŘŘŜŘ ƛŦ ǘƘŜ ǊŜŎƻǊŘ ƛǎ ƻƴƭȅ ǎǳƛǘŜŘ ǘƻ 
an on-ǎƘƻǊŜ ǎŎƘŜƳŜ ŀƴŘ Ƙŀǎ ƴƻ άŀǘ-ǎŜŀ ǎŀƳǇƭƛƴƎ ƭƻŎŀǘƛƻƴέ ŦƻǊ ŎƻƭǳƳƴ мсΦ  
άōƻǘƘέ ǎƘƻǳƭŘ ōŜ ǊŜŎƻǊŘŜŘ ƛŦ ǘƘŜ ǊŜŎƻǊŘ Ŏŀƴ ōŜ ǳǎed for both on-shore and at-sea schemes and both 
sampling locations, and columns 16 and 17 are both populated.  

2 vslFlgCtry L{h омссςм 
ŀƭǇƘŀ-о ŎƻŘŜ 

Vessel flag country  

3 voyageId Institute-specific 
code 

Unique trip code within a  country (need not be numeric) 

4 vslId Institute-specific 
code 

Unique vessel id within a country (This need not be numeric but does need to be the same for the same 
vessel over time (i.e. not change between years).) 

5 vslLenCls DCF LOA classes 
 

VL0010  
VL1012  

DCF vessel overall length classes 0-10,10-12,12-18,18-24,24-40,40+ Please use the fleet segment code list 
(http://datacollection.jrc.ec.europa.eu/wordef/fleet-segment-dcf) 
 
 

6 vslPower <221KW,>221KW For beam trawl fleets. 

7 
 

vslType  Predominant fishing gear as used in the DCF fleet segmentation: 
 http://datacollection.jrc.ec.europa.eu/wordef/fleet-segment-dcf This should be unique for each vessel.  
 
The dominance criteria shall be used to allocate each vessel to a segment based on the number of fishing days used 

with each gear. If a fishing gear is used by more than the sum of all the others (i.e. a vessel spends more than 50 % of 

its fishing time using that gear), the vessel shall be allocated to that segment. If not, the vessel shall be allocated to the 

following fleet segment: 

(a) óvessels using Polyvalent active gearsô if it only uses active gears; 

(b) óvessels using Polyvalent passive gearsô if it only uses passive gears; 

(c) óvessels using active and passive gearsô. 

 

http://datacollection.jrc.ec.europa.eu/wordef/fleet-segment-dcf
http://datacollection.jrc.ec.europa.eu/wordef/fleet-segment-dcf
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DFN =  Drift and/or fixed netters  

DRB =  Dredgers  

DTS =  
Demersal trawlers and/or demersal seiners (includes OTB, 

OTT, PTB and SSC)  

FPO =  Vessels using pots and/or traps  

HOK =  Vessels using hooks  

MGO =  Vessel using other active gears  

MGP =  Vessels using polyvalent active gears only  

PG  Vessels using passive gears only for vessels < 12m  

PGO =  Vessels using other passive gears  

PGP =  Vessels using polyvalent passive gears only  

PMP =  Vessels using active and passive gears  

PS =  Purse seiners  

TM =  Pelagic trawlers  

TBB =  Beam trawlers  

 
 

8 depDate YYYY-MM-DD Departure date for the trip.  
9 arvDate YYYY-MM-DD Arrival date for the trip.  

10 Homeport UN/LOCODE Port in which the vessel is registered. 
11 depLoc UN/LOCODE Departure port, - include ports in all countries  
12 arvLoc UN/LOCODE Arrival port ς include ports in all countries 

 
13 sppCode WoRMS  For all landed spp that are recorded on the trip (either from logbook or sales notes). Not recorded 
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code discarded species.   
WoRMS AlphiaID 6 digit species code 
http://www.marinespecies.org/index.php 

e.g. hake  = 126484  
14 sppName  WoRMS 

Scientific name 
Accepted scientific name according to the WoRMS list 
http://www.marinespecies.org/index.php 
e.g. hake  = Merluccius merluccius 

15 landWt Kg Landed weight in kg for each species recorded in the landing/sales record (this will differ by species) 
16 atSeaSampLoc UN/LOCODE The location in which an at-sea observer would be able to  access the trip for at-sea sampling. 
17 onShoreSampLoc UN/LOCODE The location in which an on-shore observer would be able to access the landed fraction of the catch from 

the trip (this may differ by species).  
18 Rect RDB list ICES rectangle for each species recorded in the landing/sales record (this may differ by species). 
19 Area FAO area codes ICES subarea, division or subdivision Please provide at the finest resolution possible using the FAO area 

codes. 
e.g. ICES subdivision Iva is 27.4.a (this may differ by species). 

20 foCatEu6 RDB 2015 list EU level 6 métier (this may differ by species). 
21 fleetNat Institute-specific 

code 
National fleet definition (The national classification of vessels which is relevant to the sampling)  

22 onShoreStratNat Institute-specific 
code 

Current National design stratification for on-shore sampling  
i.e  for this record: which sampling strata would be currently be used  

23 atSeaStratNat Institute-specific 
codes 

Current National design stratification for off-shore sampling 
i.e  for this record: which sampling strata would be currently be used. 

24 domainNat1 Institute-specific 
codes 

Any current National estimation domain   
e.g. a domain for which this record may contribute to the estimate  

25 domainNat2 Institute-specific 
codes 

Any current National estimation domain  
e.g. another domain for which this same record may contribute to the estimate  

 
Notes  
Species  - All species landed from the trip should be recorded hence each trip record will have the same number of rows as the number of landed species; the first 12 
columns of the data will be duplicate records, the following columns will recorded species specific details such as rectangle and métier, that may differ between species.  
Species  - codes these should be in the 6 digit WoRMS codes 
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Species names ς these should be the corresponding Scientific name as accepted in the WoRMS lists.   
domainNat1 domainNat2 - these fields should be used to record the domains for which this record would be used at the national level. This is up to the data providing 
nation but the domains may be a single species stock assessment, an STECF effort category, an inshore fishery impact assessment etc; i.e. any relevant national usage of this 
data. Providing such information will enable the case study to evaluate how effectively a regional scheme could meet national data provision requirements.  
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Data compilation and checking code 
 

This document is intended to describe the process for the data cleaning of the files submitted by 
each Member State and the process undertaken to standardize the data submitted across all 
countries. 

This is an iterative report created, using R Markdown and ΨYƴƛǘǊΩΦ R Markdown is an authoring 
format that enables easy creation of dynamic documents from R. It combines the core syntax of 
markdown  (an easy to write plain text format) with embedded R code chunks that are run so their 
output can be included in the final document. R Markdown documents are fully reproducible (they can 
be automatically regenerated whenever underlying R code or data changes). 

The report highlights the issues and potential errors with the original dataset that may need to be 
resolved. If no issues or errors are found after running this code, the cleaned and standard dataset 
is produced that can be combined with the data from other countries and used for each case study. 

The following report is an example of a data compilation report, using data submitted by England for 
Case Study 2 - North Sea Demersal Fisheries. 

The code starts with setting up the working directory, import the necessary libraries, reference tables 
and the original dataset submitted by each country. 
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Simulation and estimation code for Case study 2 - On-shore design for the 

North Sea demersal fisheries 

 

This document describes the simulation code used to for each design scenario in the on-shore 
sampling design. The estimator used was the Horvitz-Thompson estimator from the R package 
άǎǳǊǾŜȅέ ό[ǳƳƭŜȅ нлмпύ ǿƛǘƘ ǘƘŜ ǎǾȅ5ŜǎƛƎƴ ŦǳƴŎǘƛƻƴ ōŜƛƴƎ ǳǎŜŘ ǘƻ ǎǇŜŎƛŦȅ ǘƘŜ ŘŜǎƛƎƴΣ ǘƘŜ ǎǾȅ¢ƻǘŀƭ 
function being used to provided estimates of the total and standard error of the landed weight, and 
the svyBy function being used to generate estimates by species and country domains. 

 

The code starts with setting up the working directory, import the necessary libraries, reference 
tables and the original dataset submitted by each country. 
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csPi Data Exchange Format 
 
Reproduced here is the csPI data exchange format needed for storing sampling data collected 
under stratified design based sampling schemes using multi stage probability based selection 
methods. This format is a development of the data exchange format used in the COST project 
(COST 2006), and for the Regional Database (RDB). It was further developed and used during the 
²Yw5. нлмпπлм όL/9{ нлмпύ ǿƻǊƪǎƘƻǇ ƛƴ hŎǘƻōŜǊ нлмп ƛƴ !ōŜǊŘŜŜƴΣ ¦YΣ ŀƴŘ ǘƘŜ ²Yw5. нлмрπ
01 workshop in Sète, France. For development and testing during the project the format was 
ǘŜǊƳŜŘ άŎǎtƛέΦ Lǘ should be noted that this format will evolve as more nations adopt probability 
based selection methods and estimation routines. 
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fishPi format help files 
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1 1 Description of pelagic fisheries in the North Sea & North Atlantic area 

1.1 Introduction 
This case study is focusing on four small pelagic stocks - herring (Clupea harengus) in the North Sea 
(her-nsea), the two sprat stocks (Sprattus sprattus) in the North Sea (spr-nsea) and sprat in Kattegat 
and Skagerrak (spr-kask) and mackerel (Scomber scombrus) in the North East Atlantic (mac-nea). 
 
For over five centuries, small pelagic forage fish have been a key element in the commercial fisheries 
of the North Sea. Herring has played an especially important role in the economic and political 
development of Northern Europe and the landings of this stock have fluctuated over the past 60 
years. 
 
Herring was the most important forage fish fishery prior to the 1970s, when the population 
collapsed due to unsustainable fishing during a time of reduced productivity. The stock has 
recovered since the 1980s as a result of a fisheries closure followed by close monitoring and 
enforcement of management advice, and is currently considered to be sustainably fished, now 
supporting a fishery carried out mainly by Norway, Denmark, the Netherlands and Scotland 
(Engelhard et al. 2014). 
 
In the 1960s and 1970s when the herring stock declined, industrial fisheries for other forage fish 
species increased. There was rapid growth in the industrial fishery for sprat, although the high 
landings statistics for the 1970s and 1980s is suspected to include large amounts of juvenile herring 
misreported as sprat at that time. Monitoring of the species composition of the sprat fishery was 
greatly improved in the early 1990s. Since 1991, between 100ς200 kt of sprat have been landed in 
most years. 
 
There are presently mainly three fishing techniques used to target forage fish (such as sprat, herring, 
sandeel, Norway pout, sardine and anchovy) in the North Sea. The industrial fisheries (for meal and 
oil) uses mid-water trawls with fine mesh nets (between 8 and 32mm) and store the catch of 
sandeel, Norway pout, sprat, and juvenile herring in tanks. The human consumption fishery on 
herring uses midwater trawls (mesh size 40-44 mm) deployed from single or paired trawlers, and 
either store the catch in RSW (refrigerated seawater) for human consumption (Dickey-Collas et al. 
2013) or freezes the catch on-board into blocks of sorted fish. Furthermore, there is also a purse 
seine fishery on herring and sprat. 
 
Traditionally, the fishing areas with high catches of mackerel have been in the northern North Sea, 
around the Shetland Islands, and off the west coast of Scotland and Ireland. The southern fishery off 
{ǇŀƛƴΩǎ /ŀƴǘŀōǊƛŀƴ Ŏƻŀǎǘ Ƙas also accounted for significant catches. In recent years, large mackerel 
catches have been taken further to the north, in Icelandic and Faroese waters and even as far north 
as Greenland during the summer feeding migrations, areas where almost no catches were reported 
prior to 2008. In 2013, catches in these areas contribute approximately to half of the total reported 
landings. In the north-western part of the distribution areas, mackerel are sometimes caught 
together with herring (ICES 2014).  Mackerel is mainly exploited in a directed fishery for human 
consumption. This fishery tends to target bigger fish and there is evidence of discarding of smaller, 
less marketable fish. 

1.2 Discard/Slipping 
The indications are that large-scale discarding is not widespread in the directed North Sea herring 
fishery. A number of direct-observer surveys have been conducted on Scottish, Dutch and 
Norwegian pelagic trawlers, (Napier et al., 1999; 2002; Borges et al., 2008; van Helmond & Overzee, 



 

164 
 

2010a). The overall discard rate was less than 5% of the landed catch. It is likely that there are 
different discard rates between the specific fishing types. In freezer trawlers discarding can occur 
through sorting the catch and through emptying the tanks via the processing belts without sorting. 
CƻǊ ōƻǘƘ ǇǳǊǎŜǊǎ ŀƴŘ ǘǊŀǿƭŜǊǎ ΨǇƻƻǊΩ ŦƛǎƘ ǉǳŀƭƛǘȅ ǿŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ŎŀǳǎŜ ƻŦ ŘƛǎŎŀǊŘƛƴƎΦ !ƴƻǘƘŜǊ 
reason is the processing capacity of freezer trawlers when catches are abundant (Helmond and 
Overzee, 2010b). The strength of year classes influences discarding behaviour, particularly of 
undersized fish. The influence of a strong herring year classes was apparent in the composition of 
discards with smaller, younger fish accounting for a high proportion of the fish discarded in 2001. 
Since the mid-2000s the stronger recruitment of mackerel has probably led to an increase in 
discarding due to mixed hauls of herring and mackerel.  
 
Historically, the bycatch of juvenile herring in the industrial sprat fisheries has been considered high. 
Discard or slipping is known to occur in the industrial fishery when the species composition is not 
correct. Before 2015 (with the inclusion of the discard ban) the bycatch rules induce slipping as an 
incorrect species composition would be illegal to land. However, it has been very difficult to quantify 
the amount of slipping as it is considered an occasionally event that can be avoided if an observer is 
on-board.  

1.3 Fisheries description based on fishPi data 
As part of the fishPi project WP2, there was a data call requesting trip-level landings and sales 
information from each institute involved in the project for 2013 and 2014. For case study 1, the data 
call requested landings data for all trips catching one of the stocks in question from all vessels using 
pelagic fishing methods i.e. single and twin midwater trawls and pelagic seines. The areas of interest 
were Kattegat and Skagerrak (ICES divisions IIIa) for sprat, the North Sea (ICES divisions IV) for sprat 
and herring, and for mackerel all areas within the North East Atlantic were requested. The data used 
for the simulations were based on collated logbook and sales note data provided by eight countries 
(Belgium, Denmark, England (incl. Wales and Northern Ireland), France, Germany, Ireland, 
Netherlands, Portugal, Scotland, Spain and Sweden) involved in data collection under the DCF data 
collection regulation (199/2008).  
 
After initial data scrutinizing the data call was rephrased to include all gears, due to the fact that in 
some countries a substantial part of the landings are caught with bottom trawls according to 
national logbooks. Countries only submitting a part of their fleet e.g. the pelagic trawlers have 
documented that the submitted data account for the majority of their landings of the stocks. 
 
For the purpose of the fisheries descriptions data have been checked and corrected when necessary, 
but no data have been left out, see appendix 1 for more details. 
 
Landings by country 

Many European countries are exploiting some of the four pelagic stocks considered in this case 
study, although there is a large difference in the amount taken by countries. The largest stock and 
also the stock were most countries have significant part of the landings is the mackerel stock where 
Scotland and Ireland are having the largest part of the fishery (Table 1). 
 

Landings by location 

All countries in the case study (CS) have landings of one of the stocks in question (Table 2). In total 
most landings are landed in Denmark followed by the Netherlands and Norway. In 2014 the most 
important ports for the total landings of the four pelagic stocks considered in this case study were 
IJmuiden, Peterhead, Killybegs, Hanstholm and Skagen located in the Netherlands, Scotland, Ireland 
and Denmark (Figure 1).  
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However, although these ports had the main landings in tons the landings were not conducted in 
many trips. The ports with most landings by trips, instead of weight, show a very different pattern 
and these ports were mainly located in France, Spain and Denmark. This pattern indicates that the 
main landings in the pelagic fishery are carried out by the very large fishing industrial trawlers/ purse 
seiners in relatively few landings events and that a very different more small scale fishery is 
conducted by smaller vessels landing at other locations. 
 
Fleet 

The fleet exploring the main part of the pelagic stocks landings in weight is conducted by industrial 
midwater trawlers (OTM), however large amount of trips are also conducted by purse seiners (PS), 
hand lines and pole-lines and bottom trawlers targeting demersal fish (OTB), although the amount 
landed by these fleets are very small (Figure 2).  
 
Vessel length  

To get a better overview of the vessel lengths impact on the fishing and landing practice, the vessel 
length were groped in 6 different length groups and analysed accordingly. This indicated a very large 
difference in the amount landed in weight relative to vessel length. For the herring stock in the 
North Sea 97% of the landings were conducted by vessels above 40 meters. This pattern was nearly 
identical for mackerel where 91% of the mackerel were caught by this group, however, especially 
Spain, France and Portugal has a large fraction of vessels below 40 meters (Figure 3). The fleet 
catching sprat was much more diverse in respect to vessel length and landings, 58% were caught 
with vessels above 40 meters in the North Sea and only 11% in Kattegat ς Skagerrak (Table 3). 
 
Herring fishery in the North Sea 

For the North Sea herring stock Denmark is the most important fishing nation with around 110 000 t 
followed by the Netherlands with close to 75 000 t (Table 1). The main part of the landings are going 
to the Netherlands with around 135 000 t followed by Denmark with close to 80 000 t and Germany 
with around 40 000 t (Table 2).  In 2014 the main ports for landings of North Sea herring was the 
Dutch IJmuiden followed by the Danish port Skagen (Figure 4). When the ports with most landings 
are compared with the number of trips landed per port it is seen that some ports have many trips 
entering although the amount landed in tonnage was relatively small. The main part of the herring 
fishery was conducted in the western part of the North Sea (Figure 5). 
 
The fishery is not distributed evenly over the year and the main part of the North Sea herring fishery 
is conducted in the 3rd quarter, with August as the most important month. However, numbers of 
trips are peaking in November indicating that many smaller vessels are having a more important 
fishery later in the season (Figure 6). 
 
Sprat fishery in the North Sea, Kattegat and Skagerrak 

The main fishing nation on sprat is Denmark for both the small Kattegat/ Skagerrak stock and the 
larger North Sea stock (Table 1). Nearly all of the landings are going into Denmark as well (Table 2). 
In contradiction to the herring and the mackerel fishery there is not a very large difference between 
the ports with the main amount of the landings in tons and the ports with the main part of the trips 
in the sprat fishery. This is especially true for the sprat stock in Kattegat- Skagerrak. The reason for 
the conjunction between landings and trips is probably because larger part of smaller vessels is 
contributing to the total catch (Figure 7 and 8). 
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The main part of the sprat catches are conducted in the eastern part of the North Sea (Figure 9). 
Both sprat stocks are landed mainly in the 2nd half of the year with a peak in September. This is more 
pronounced in the North Sea than in Kattegat- Skagerrak (Figure 10 and 11).  

 

Mackerel fishery in the North East Atlantic 

Mackerel is mainly fished by Scotland and Ireland (Table 1), but very large landings are taken by 
countries outside the EU as well.  Norway, Iceland, Greenland and the Faroes landed 1/3 of the total 
landings in 2014. The most important landing countries are Norway with around 140 000 t followed 
by the United kingdom with close to 130 000 t and the Netherlands with around 100 000 t (Table 2). 
 
The EU part of the North East Atlantic mackerel fishery is mainly landed in UK and Dutch ports, but 
also landings in Norway are significant. However, in this fishery there is a very large difference in 
where the main part of the landings in weight are landed and were the main part of the trips are 
landed. Especially ports in France and Spain have many trips, but low amounts of mackerel landings 
(Figure 12). This could be because the fishery is conducted as a small scale fishery, the vessels were 
much smaller as well, but it can also be because the fishery is a bycatch fishery were only small 
amounts are landed at every trip. The fishery conducted in the more northern part of the area is a 
targeted fishery conducted with large vessels.  
The mackerel is fished from the northern part of Spain and all along the French, UK and Irish coast 
(Figure 13).  
 
The main landings of mackerel in tons are in 1st and 4th quarter conducted on a relatively few 
numbers of trips with October as the month with highest landings (Figure 14). The numbers of trips 
are nearly showing the opposite trend than for the total landings where the main numbers of trips is 
conducted in the period from May to October. 

1.4 Assessment and data requirement in present assessment 
Three of the four stocks considered in this CS are assessed as a category 1 stock, indicating that 
there is a full analytic age-based assessment for the stocks. Only the sprat in Skagerrak/ Kattegat is 
assessed as a category 3 stock and therefore based on survey trends. Commercial data collected by 
Member States (MS) are the main input data to all stock assessment together with survey 
information. It is therefore also relevant to look at the assessment quality as well as the total 
landings within a stock when a sampling design is investigated. For mackerel it is also relevant to 
look at the EU share of the quota/ landings compared to the total landings as several countries 
outside EU have large landings as well and therefore cooperation between EU and other states are 
important if a relevant regional sampling design is to be conducted. The two sprat stocks and the 
North Sea herring stock are assessed by the ICES HAWG (herring assessment working group) and the 
mackerel stock is managed in WGWIDE (Working Group on Widely Distributed Stocks). 
 

Information used in stock 
assessment 

Sprat in the North Sea (IV) 

Assessment method The ICES advice is based on escapement strategy, and from 2014 
including a maximum for fishing mortality to ensure sustainability. 
The assessment is age-based (cat. 1) using data from the landings. 
The advice year is from 1/7 to 30/6 the following year to ensure 
the data from the 1st quarter survey 

Survey Trawl- and acoustic survey (IBTS and HERAS) 
Survey precision Medium 
Blim and Bpa Blim =90 000 t. Bpa =142 000 t 
Commercial data used in stock 
assessment 

Landings: 1974- present 
Discard: is known to take place but cannot be quantified (in 2015 a 
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discard ban has been enforced) 
Survey data used in stock 
assessment 

Annual maturity data from IBTS 1st quarter survey 
 

Development in recruitment 
success in the last 10-years.  

Increasing. 2014 year class is the largest year class observed in the 
stock. 

Sampling methods Control sampling and self-sampling  
Total landings in 2014 140 384 
EU TAC in 2014 144 000 
fishPi  DK: 123 500 SE: 3 900 GE: 1500 NE 2400 (94% of the total 

landings) 

 

Information used in stock 
assessment 

Sprat in Skagerrak/Kattegat (IIIa) 

Assessment method The ICES advice is based only on survey trends and catches and 
the assessment is categorised as a cat. 3 stock.   

Survey Trawl- and acoustic survey (IBTS 1st and 3rd quarter and HERAS) 

Survey precision Medium 

Blim and Bpa Not defined 

Commercial data used in stock 
assessment 

Landings: 1974- present 

Discard: is known to take place but cannot be quantified (in 2015 a 
discard ban has been enforced) 

Survey data used in stock 
assessment 

Only as trends 

Development in recruitment 
success in the last 10-years.  

The 2014 recruitment is estimated to be good, however before 
this increased year class the recruitment was for several year in 
the lowest 25% of the time series. 

Sampling methods Control sampling and self-sampling 

Total landings in 2014 18 584 

EU TAC in 2014 33 300 t (2.7 times higher than the advised TAC) 

fishPi  DK:16 000, SE: 2 000  (98% of the total landings) 

 

Information used in stock 
assessment 

Herring in the North Sea (IV, IIIa and VIId) 

Assessment method The ICES advice is based on EU and Norway management strategy. 
The assessment is age-based (cat. 1) using data from the landings.  

Survey Trawl- and acoustic survey (IBTS, SCAI and HERAS) 

Survey precision Medium 

Blim and Bpa Blim =800 000 t. Bpa =1 000 000 t  

Commercial data used in stock 
assessment 

Landings: 1947- present 

Discard: is known to take place but is considered negligible (in 
2015 a discard ban has been enforced) 

Survey data used in stock 
assessment 

Annual maturity data from HERAS survey 
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Development in recruitment 
success in the last 10-years.  

Recruitment was below average between 2003-2013, but above 
average in 2014. 

Sampling methods Control sampling 

Total landings in 2014 507 485 t 

EU TAC in 2014 470 000 t 

fishPi  DK: 124 423 t, UK 71 018, NL: 74 647,  FR: 29 679, DE: 36767, SE: 
15 583, IE: 68 (69% of the total landings)  

 

Stock Mackerel in the North East Atlantic  

Assessment method The assessment is age-based (cat. 1) using data from the landings.  

Survey 3 surveys; triannual egg survey, bottom - and pelagic trawl survey 
(MEGS , IBTS and IESSNS) 

Survey precision Medium 

Blim and Bpa Blim =1.84 mill. t. Bpa =2.36 mill. t  

Commercial data used in stock 
assessment 

Landings: 2000- present, landings are considered unreliable before  

Discard: is has been collected since 1978 but are only provided for 
some areas and countries. Discard is considered negligible (in 
2015 a discard ban has been enforced) 

Tagging data 1980-2005 

Survey data used in stock 
assessment 

 

Development in recruitment 
success in the last 10-years.  

The 2002 and 2006 year classes are the strongest year classes in 
the time-series. The incoming 2011 also year class appears to be 
above average. 

Sampling methods  

Total landings in 2014 1 396 000 t  

In 2014 Norway, Iceland, Greenland and Faroes fished 36% of the 
total landings 

EU TAC in 2014 613 317 t 

fishPi  UK: 290 920, IE: 104 967, NL: 48 356,  ES: 46 710,  DK: 45 967, DE: 
32 290, SE: 7 101 (total =576 311 t, 41% of the total landings) 

 

1.5 Conclusions from fisheries descriptions 

 
Although all countries participating in this case study have registered landings from at least one of the four 
stocks considered Denmark, Scotland and the Netherlands were the countries contributing to the main part 
of the landings. 
 
With the herring stock in the North Sea and the 2 sprat stocks (North Sea and Kattegat- Skagerrak) EU 
countries are targeting the main part of the stocks. However, the mackerel stock is both fished and landed 
by countries inside and outside the EU.  
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In total 59% of the catch are landed in another country than the flag country and 16% of the catch are 
landed in countries outside EU, which highlights the importance of regional sampling also in countries 
outside EU.  
 
Unlike the demersal fishery, the main part of the pelagic fishery is landed unsorted in factories and the 
landings are mainly only the target species.  
 
A very large proportion of the fish are landed on relatively few landing events, this was especially true for 
North Sea herring and mackerel, however the effort pattern was different between member states as Spain 
and France had a higher effort and lower catches.  
 
The main parts of the landings were conducted by vessels larger than 40 meter this is especially true for 
mackerel and herring while sprat in Kattegat ς Skagerrak was also targeted by smaller vessels 
 

1.6 Description of current national sampling programmes 

 
To be able to estimate different sampling scenarios each country participating in the case study delivered 
numbers of conducted sampling events in 2014. The annual numbers of market samples and self-sampling 
are presented in Table 4. The numbers in the first column represent current existing sampling events 
conducted by the different institutes in Europe covering a pelagic industrial sampling. However, Spain and 
Portugal are conducting concurrent sampling, which imply that if one of the target species in this case study 
has been landed in an auction instead of an factory the fish will be sampled in another program. As the 
main focus in this case study is sampling of the targeted pelagic fishery the Spanish and Portuguese 
samples have been adjusted according to the average of the other sampling programs. 
 

2 Simulation study 

2.1 Method 
This study is conducted as a simulation study with bootstrapping to compare various regional sampling 
designs for sampling the four pelagic stocks; herring (Clupea harengus) in the North Sea (her-nsea), sprat 
(Sprattus sprattus) in the North Sea (spr-nsea), sprat in Kattegat and Skagerrak (spr-kask) and mackerel 
(Scomber scombrus) in the North East Atlantic (mac-nea).  
 
The different designs were compared on how well the total weights were estimated for all stocks, but also 
the estimation by domains was looked upon such as flag country, quarter and area. In this data call only 
total landed weight was considered and no information on age or length has been incorporated in the 
analysis. 
 
Data  

As part of the fishPi project WP2, there was a data call requesting trip-level landings and sales information 
from each institute involved in the project for 2013 and 2014. For case study 1, the data call requested 
landings data for all trips catching one of the stocks in question from all vessels using pelagic fishing 
methods i.e. single and twin midwater trawls and pelagic seines. The areas of interest were Kattegat and 
Skagerrak (ICES divisions IIIa) for sprat, the North Sea (ICES divisions IV) for sprat and herring, and for 
mackerel all areas within the North East Atlantic were requested. The data used for the simulations were 
based on collated logbook and sales note data provided by eight countries (Belgium, Germany, Denmark, 
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England (incl. Wales and Northern Ireland), France, Ireland, Netherlands, Portugal, Scotland, Spain and 
Sweden) involved in data collection under the DCF data collection regulation (199/2008).  
 
The original data call can be found in Annex 6. 
 
After initial data scrutinizing the data call was rephrased to include all gears, due to the fact that in some 
countries a substantial part of the landings are caught with bottom trawls according to national logbooks. 
Countries only submitting a part of their fleet e.g. the pelagic trawlers have documented that the submitted 
data account for the majority of their landings of the stocks.  
 
The target population 

The main purpose with the CS 1 sampling program is to sample unsorted landings sold and processed at 
factories, assuming sorted landings are sold at regular auctions and therefore should be sampled in a 
different sampling scheme e.g. combined with the demersal sampling scheme. The reason for this 
distinction is mainly in the way the samples can be obtained, with unsorted landings it is relatively easy to 
take a small representative subsample of the landing e.g. when a landing is pumped to the factory or on-
board when pumped to a tank. In the data used in this project it is not possible to directly distinguish these 
two types of landings, but is it assumed that only landings from trips fishing with trawl and purse seiner 
targeting small pelagic ς or more specific targeting one of the stocks in this study will be landed unsorted 
and therefore only these are a part of the target population. Landings from trips targeting demersal fish or 
from mixed fisheries are assumed to be sorted and in general sold at auction. The same is assumed for trips 
using passive gears e.g. gill nets. This means that the target population is not the total landing of the four 
stock submitted by the 8 countries, but it covers the majority of the landings in tonnage, see Appendix 1. 
 
Only data from 2014 have been used in the simulations. The final data set consisted of 801 vessel 
conducting 9913 trips. The landings can be sampled in 163 port on 4433 port*days. A lot of the vessels only 
fish for small pelagic in a short time period during the year and will only be a part of the sampling frame in 
that time period. The methods used for the data scrutinizing can be found in Appendix 1. 
 
Sampling design 

Two different types of designs were tested in this case study ς on-board sampling (self-sampling) and on-
shore sampling (port sampling).  
 
The self-sampling design is a single-stage cluster sampling with vessel*day (trip) as the primary sampling 
unit (PSU) and random selection. It is assumed that a flag country is able to sample all vessels fishing under 
their flag. The sampling frame for this design is a list of vessels. 
 
The port sampling design is a two-stage cluster sampling with port*day as PSU, trip within port*day as 
secondary sampling unit (SSU) and random selection at each stage. It is assumed that a country will sample 
a landing regardless of vessel flag country. The sampling frame for the design is at first stage a list of ports 
and afterwards a list of vessel.  
 
Stratification 

Country 

In the self-sampling simulations where vessel*day (trip) are the PSU vessel flag country was used as country 
strata. In the port sampling simulations with port*day as PSU country of sampling location was used as 
strata. 
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Note: It is not possible to distinguish between England and Scotland when deducting country from sampling 
location, since the country code in the UNLOCODE is GB. 
 
Vessel length groups 

Vessels were grouped into two strata ς below and above 40 m. In total only 106 vessels were above 40 
meters and 695 vessels below 40 meters (Appendix 2). 
 
Port groups 

Ports were grouped into two strata ς Large and small. Large port being the group of port where 90% of the 
regional landings per stock were available for sampling, see Figure 15. Out of 163 locations only 23 ended 
ǳǇ ƛƴ ǘƘŜ Ψ[ŀǊƎŜΩ ƎǊƻǳǇ όAppendix 3). 
 
A detailed list of ports per country and port group can be found in Appendix 4. 
 

Sampling effort  

Sampling effort used in the main part of the simulations was based on the 2014 collective effort employed 
by the sampling institutions which amounted to 675 sampling events, see Table 4. These sampling events 
were a mix between self-sampling, targeted harbour sampling and concurrent sampling programmes.  
 
Different effort allocation regimes tested involved keeping the present sampling effort per country; 
redistribute the present effort between strata proportional to the landings per strata and changing the 
total number of sampling events. The latter only being done in a couple of sampling designs. 
 
In scenarios with effort equal to present sampling effort per countries, but with extra strata e.g. vessel 
length group, the effort within country were allocated to strata proportional to landings by strata.  
 
! ƳƛƴƛƳǳƳ ǎŀƳǇƭƛƴƎ ŜŦŦƻǊǘ ǿŀǎ ǎŜǘ ŀǘ ǘǿƻ ǎŀƳǇƭŜǎ ǇŜǊ ǎǘǊŀǘŀΦ LŦ ŀ ǎǘǊŀǘǳƳ ŜƴŘŜŘ ǳǇ ǿƛǘƘ ŀ ǎƛƴƎƭŜ t{¦Ωǎ όbύΣ 
then the sampling effort was set to 0, since the R survey package were unable to handle a N at 1 and the 
resampling was done without replacement. 
 
Scenarios 

The manipulation of the sampling stratification and the effort allocation regimes enabled potential 
sampling designs (scenarios) to be tested, and evaluated.  
 
Six scenarios (1A-1F, briefly decribed in Table 5) with differing sampling strata and/or effort allocation were 

evaluated in the on-board sampling design with the overall effort allocation maintained at 675 sampling 

events present. Scenario 1F was further explored in respect to the effect of changing the overall effort. 

These overall effort allocations were both increasing and decreasing total sampling effort relative to 

present sampling levels. Scenario 1A with simple random selection of trips without any strata was used as 

the baseline scenario when evaluating the designs and the scenario was run with different sample effort, 

for comparison with the more advanced scenarios. 
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Six scenarios (2A-2F) with differing sampling strata and/or effort allocation were evaluated in the port-

sampling design with the overall effort allocation maintained at 675 sampling. In a single scenario ς 2G ς a 

different effort allocation were explored, which resulted in an overall increased effort. Scenario 1A was also 

use as baseline scenario for the port sampling scenarios. 

 
See the result section for a detailed description of each of the scenarios. Table 5 and 6 have a short 
description of the scenarios. 
 
Estimation 

For each simulation, total landed tons were estimated using the Horvitz-Thompson estimator for the 
population total and domain of interest ς domains being stock, country, area and quarter. This analysis was 
ŘƻƴŜ ǳǎƛƴƎ ǘƘŜ w ǇŀŎƪŀƎŜ άǎǳǊǾŜȅέ ό[ǳƳƭŜȅ нлмпύ ŦǳƴŎǘƛƻƴǎ ǎǾȅŘŜǎƛƎƴ ŀƴŘ ǎǾȅǘƻǘŀƭΦ {Ǿȅōȅ ǿŀǎ ǳǎŜ ŦƻǊ 
domain of interest estimation. 
 
All presented results are based on the distribution of the estimated tonnage from each simulation. 
 
The estimated tonnage is the mean of the estimated tonnage per simulation. The standard error (SE) and 
the relative standard error (RSE - the standard deviation of the estimate divided by the mean) were 
calculated for the total and per domain of interest. The latter providing a scaled measure of the precision, 
and thereby means of comparing the relative performance of different sampling designs.  
 
A 95% confidence interval around the estimated tonnage was generated based on the 2.5 and 97.5 
quantiles of the simulated distribution of the estimates (Q2.5 and Q97.5).  
 
In the summary (Appendix 5: Table 14) the mean RSE across domains (MRSE) was calculated to give an 
indication of the precision possible by domain. Also the design effect and the effective sample size were 
calculated in the comparison between scenarios. 
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Scenario 1A1-4 was used to calculate the sample variance for simple random sampling (ί ) by altering the 
number of samples (n) to fit the scenario in question. 
 
The relative standard deviation (RSD ς also known as the coefficient of variation (CV)) was used to evaluate 
the effect of numbers of samples on the precision of the estimates.  
 
Simulation settings 

The resampling follows the specified sampling design and is done without replacement.  
 
In most member states the effort is spread out during the year in a systematic way for practical reasons and 
to ensure appropriate coverage in time. In this case study effort has not been spread in time which means 
that in principle all the samples in a scenario could be from a very short timeframe ς however random 
sampling will follow the effort in the fishery more closely than systematic sampling at regular intervals 
throughout the year. 
 
Number of simulations 



 

173 
 

In all the scenarios the number of simulated samples was set to 500. The Monte Carlo error from the 
simulations would be improved if the number of replicates was increased, since the results showed small 
differences between runs of the same scenario and for most of the scenarios the estimated tons are not 
totally in correspondence with the true tons, which would not be the case with a higher number of 
replicates. 
 
Since Monte Carlo error was evident with this number of replicates, small differences in estimates e.g. SE 
should be use with caution when judging the scenarios. 

2.2 Results 

 
1A. Simple random sampling of trips ς No strata (Baseline scenario) 

In the baseline scenario all samples were assumed collected as self-sampling by the fishermen. In the 
baseline scenario no stratification was applied, in effect, a random sampling without replacement from a 
vessels list and the effort was assumed similar as the present sampling effort with 675 sampling events. To 
test the effect on different effort levels four extra runs were conducted with different effort allocated to 
provide a baseline for the other simulations tested. 1A1 increased the sampling event to 1947 to match 
scenario 2G where the scenario was to make a census sampling on all large harbours and vessels. 1A2 
decreased the sampling events by 50%, 1A3 doubled the number of sampling events, and 1A4, the last 
effort level tested, had census on all large vessels (for more details see Appendix 5, Table 1).   
 
1B. Simple random sampling of trips ς Stratified by vessel flag country 

As in the former scenario all samples were assumed collected as self-sampling by the fishermen. The design 
is a random selection of trips stratified by the vessel flag country. This scenario with country stratification 
resulted in 10 strata (Appendix 5, Table 2). The present effort allocation by each Member State was 
maintained although presently only few countries are having a self-sampling program but rather a port 
sampling program. A minimum of 2 samples per strata was applied (for more details see Appendix 5, Table 
2).   
 
1C. Simple random sampling of trips ς Stratified by vessel flag country, present effort but weighted 

according to landings 

The scenario is similar to the previous but instead of maintaining the present effort distribution allocated 
by Member State effort was maintained as the same total effort but redistributed according to the amount 
landed by the flag country (Appendix 5, Table 3). In this scenario some countries would need to increase 
the present effort and other countries could decrease the sampling effort compared to present situation.  
 
1D. Simple random sampling of trips ς Stratified by vessel length group 

In scenario 1D the trips are randomly selected and stratified according to vessel length, above and below 40 
meters.  The present total effort was maintained but redistributed according to the amount landed by the 
two vessel size groups (Appendix 5, Table 4). Countries were not used as strata in this scenario and 
therefore only 2 strata appear. The reason for choosing the above and below 40 meter vessel length was 
due to the analysis conducted in the fishery description were it was shown that in 2014 for mackerel and 
herring between 91% and 97% of the total landings were caught by this vessel length group. However, for 
the 2 sprat stocks the larger vessels had a lower coverage only accounting for 11% (Kattegat ς Skagerrak) 
and 58% (North Sea).  
 
1E. Simple random sampling of trips ς Stratified by vessel length group and flag country 
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The scenario is a random selection of trips, stratified as scenario 1D according to vessel length above and 
below 40 meters but also to flag country. Effort allocation is distributed according to the present effort by 
vessel flag country.  In this scenario each country is therefore having 2 strata giving 18 strata altogether as 
2 countries Netherlands and Portugal is only having vessels in one of the vessels groups (Appendix 5, Table 
5). 
 
1F. Simple random sampling of trips ς Stratified by vessel length group and flag country effort weighted 

according to landings. 

The scenario is a random selection of trips stratified as scenario 1E according to vessel length above and 
below 40 meters and flag country but effort allocation is weighted according to the landings by flag country 
and vessel length group.  The numbers of strata is similar to the former scenario (18), but effort allocation 
between countries has been shifted to match the landings by country. In this scenario different effort levels 
were tested as well: the present effort (Appendix 5, Table 6), half of the present effort redistributed by 
landings per vessel length group (1F1), twice the present effort redistributed by landings per vessel length 
group (1F2), census for vessels above 40 m - and effort as in scenario 1f for vessels below 40 m (1F3). The 
result on the effective sample size and design effect can be seen in Table 5. When a new design is proposed 
it is off course important to test if all relevant domains are being covered. (Figure 16), how well the country 
coverage was (Figure 17), coverage by area (Figure 18) and by quarter (Figure 19). 
 
In the second set of scenarios (2A ς 2G) ports and thereby countries were used as sampling locations. 
 
2A. Simple random sampling of port days+ trip, no strata 

In this scenario a random selection of port days was conducted, no strata were applied and the present 
effort was maintained. Within each port days (PSU) one trip was randomly selected (SSU). In the data set 
there are 9913 trips conducted on 4433 possible port days (Appendix 5, Table 7). 
 
2B. Simple random sampling of port days+ trip ς stratified by sampling country 

As in the former scenario port +day was randomly selected as being the primary sampling unit and within a 
port day one random trip are selected for sampling and sampling country is strata. The present effort 
within a given country was maintained (Appendix 5, Table 8). In this scenario some trips, included in this 
study, were landed on the Faroe Island and in Norway. Therefore, these two countries were included with 
trips landed in their country but with no sampling effort.  
  
2C. Simple random sampling of port days+ trip ς stratified by sampling country and effort weighted 

according to landings in landing country 

Scenario 2C is similar to 2B as the port sites are randomly selected by countries and within each port day 
one trip are randomly selected however, the total effort is weighted by landings per sampling country and 
thereby the present effort is re-distributed between countries (Appendix 5, Table 9). This indicates that 
Faroe Island and Norway are accounted for and the sampling events in these countries are therefore 
included according to the landings. 
 
2D. Simple random sampling of port days+ trip ς stratified by harbour size, effort= present redistributed 

by landings per big/small sampling locations  

This scenario is a random selection of port days, stratified by large and small harbour sites. Large harbours 
are determine to be where 90% of the total landings  of the four stocks contained in this case study are 
taken place, the remaining harbours are pooled in the small harbour group. The primary sampling unit is 
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still port and day and effort is the present effort redistributed to 90% of the effort at the large sampling 
locations. Within each selected port day one trip is randomly selected (Appendix 5, Table 10). 
 
2E. Simple random sampling of port days+ trip ς stratified by harbour size and country, effort= present 

redistributed by landings  in small/ large harbours and country (within the countries present effort) 

In scenario 2E harbours are divided in large and small similar to the former 2D, but the effort allocation 
within a country is kept and then distributed relatively in the large and small harbour groups. As the 
countries outside this project (Norway and Faroe Islands) are receiving landings but are not included in the 
total numbers of present sampling events they have received 0 sampling events in this scenario. Within 
each selected port day one trip is randomly selected (Appendix 5, Table 11). 
 

2F. Simple random sampling of port days+ trip ς stratified by harbour size and country, effort= present 

redistributed by landings in small/ large harbours and country (weighted with the countries present 

landings) 

Scenario 2F is similar to the former 2E as harbours are divided in large and small, but the effort allocation is 
weighted between countries according to landings and then distributed relatively to large or small 
harbours. However, unlike 2E, this scenario is given a relative weight to countries according to landings and 
therefore the countries outside this project (Norway and Faroe Islands) are included in the sampling events 
(Appendix 5, Table 12).  
 
2G. Simple random sampling of port days+ trip ς stratified by harbour size and country, effort= large 

harbours always sampled (census) small locations are random sampled four times a year. Within a 

marked day all large vessels are sampled (census) and a single random small vessel selected 

In this scenario 2G there is a random selection of port days stratified by sampling country and harbours 
(divided in large and small similar to the former scenarios) but also in connection to the size of the vessels 
landing in the harbour. A large harbour is always sampled if there is a landing and big vessels are always 
sampled (Appendix 5, Table 13 ). Small vessels and sampling locations are randomly sampled with lesser 
effort. Port: large sampling locations are always sampled and small locations are sampled 4 times a year. 
Vessel length: Large vessels, above 40 meters are always sampled when encountered, small vessels are 
sampled once per day. As this scenario is using census sampling for large harbours and vessels the effort 
has been increased nearly 3 fold compared to the present effort used. Figure 20 shows the estimated total 
and Figure 21 to 23 shows the results per domains. 
 
Self- sampling design 1A-F 

In the first of the six different scenarios conducted on board as self-sampling, the sampling design was a 
true random design with no strata and the 675 presently used sampling events were distributed randomly 
on all 9913 trips used in this case study. A setup like this give an effective sample size of 675 and the design 
effect on the other calculated scenarios within this self-sampling design has been estimated according to 
the first random design. The next scenarios were stratifying by country using the present sampling effort by 
flag state showing that this stratification improved the design, but it was even further improved if the 
sampling events were weighted according to the landings by flag country.  
 
This indicate that most countries already have adjusted their sampling programmes according to the 
landings of the national fleets  but that this can be even further optimised if it is coordinated on a regional 
level (1B and 1C). In the pelagic fleet few very large vessels are catching the main part of the total landings 
and for the four stocks investigated in this case study it was shown that in 2014 for mackerel and herring 
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between 91% and 97% of the total landings were caught in the vessel length group above 40 meter. 
However for the 2 sprat stocks the larger vessels had a lower coverage accounting for only 11% (Kattegat ς 
Skagerrak) and 58% (North Sea) landings. Therefore three different scenarios were tested where the 
sampling designs were optimised according to the vessel length group and in scenario 1D vessels above and 
below 40 meters were the only strata with effort allocation according to the landings in the 2 strata.  The 
same scenario was tested but with country and vessel length as strata ςkeeping the present effort 
allocation within a country (1E) and the third scenario 1F with vessel length and country as strata ς but 
weighting the effort allocation according to the landings of the flag country. 
 
The output from these scenarios shows that stratifying according to country and vessel length is by far the 
most effective design (Table 5) especially if the effort allocation is re-distributed relatively to the landings in 
the strata. The effective sample size is with the same number of samples increasing nearly 10 times from 
the sampling design used to day in the member states (1B compared to 1F). Different effort levels were also 
tested in scenario 1F1- 1F3 were the sampling level was halved, doubled and in 1F3 the sampling level was 
set to be census for larger vessels and same level as 1F for vessels below 40 meter. The increased effort 
surprisingly did not improve the design, the uncertainty (SD) decreased and the effective sample size 
increased but it was not obvious that the census design on larger vessels were better that just an increase 
in the overall sampling level (1F2 compared to 1F3).  
 
One concern according to the design when vessel lengths were used as strata (1D-F) was the lack of 
coverage for the sprat stocks in the larger vessel group. Therefore the effect of this design was calculated 
on stock basis as well (domains) to test if the two sprat stock also would benefit from the vessel length 
strata design. In the vessel length based sampling design both the North Sea herring and the mackerel 
stocks show an improved coverage with a lower SE. However, for the sprat stocks the sampling design with 
large and small vessel group as strata is nearly similar to the totally random design (1D sprat all compared 
to 1A sprat all, Appendix 5, Table 14) indicating that little is gained for the sprat stock by vessel length 
stratification. However, if the vessel length and the country are used in the strata the SE is improving.  
 
Port sampling design 2A-2G 

As most member states are presently having a port sampling program as their sampling design with 
harbours as the sampling place, it was also tested if an on shore program could be improved through seven 
different scenarios. A simple random sampling of marked day was tested as the first scenario and within a 
marked day a random trip was selected. As was the case with the self-sampling scenarios the second 
scenario within this design 2B was using country as strata and keeping the present effort by country and 
the third 2C was redistributing the effort according to the landings by country. In the later scenario effort 
could therefore be reshuffled compared to the present situation if a given country were having a relatively 
larger or smaller share of the total landings.  It only slightly improves the uncertainties if effort (Table 6) 
was redistributed according to the landings, indicating that the present design is relatively well balanced 
between countries. The harbours were divided in large and small harbours with large locations being the 
ones were 90% of the landings per stock were available for sampling. When this scenario was tested (2D), 
keeping the same total effort but distributing 90% of the effort to larger sampling locations and only 10% to 
the smaller sampling sites the design (SD and effective sampling size) actually became worse than in the 
scenario were countries were the only strata (2B). However, if large and small sampling sites were kept and 
country added as strata (2E) the design improved significantly, although a bit surprisingly it did not improve 
the design if the effort was redistributed according to the landings by country (2F) but was better with the 
present effort per country (2E). As a final scenario it was tested if it was possible to take account of both 
large and small harbour sites and large and small vessels within the different harbours (2G). In this scenario 
effort was increased as all large sampling location and large vessels were always sampled and small 
sampling locations and vessels were random selected with less effort. As there was sampled census on both 
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large sampling locations and vessel the total effort was increased nearly three times. As the effort was 
much higher in this last scenario the baseline was conducted with the same effort 1A1 to have a 
comparison. The design improved when accounting for large sampling sites and vessels (with a low SD) and 
the effective sample size was 125 times higher indicating that the design improved a lot by this last design. 

2.3 Discussion  
These different simulations offer an opportunity to consider regional sampling designs in relation to the 
existing sampling programmes operated by countries within the region. As such they provide an 
opportunity to scope out hypothetical situations and stimulate consideration of the implications of regional 
sampling. Some of the assumptions underlying these simulations and the major implications of regional 
sampling are considered below:  
 
Sampling locations 

These simulations are based on the assumption that arrival locations used to define the site and day is a 
location where the landings can actually be sampled and that a targeting pelagic fishery is always landed on 
a factory and not in a marked or fish auction. This may not be a valid assumption in all cases, as there is no 
clear indication of landing type (factory/market/ fish auction ect.) in the data used in this project ς and it 
may even be problematic to achieve this information at a national level. It has been assumed that if the 
fishery is a targeted pelagic fishery that the catch will all be landed in factories but in especially Spain and 
Portugal a large fraction of these stocks may be sold on markets and should be covered by another 
sampling programme.  Another challenge is when landings are transferred to fish factories by lorries, then 
the opportunity for sampling may be limited on arrival location.  
 
In the sampling design presented in this case study it is assumed that a sampling country sample all 
landings regardless of vessel flag country. If a sampling country only sample vessel from their own flag 
country, then a large proportion of the landings will never be available for sampling. In 2014 only 59% of 
the landings from a vessel flag country were landed in the country of the vessel. This would off course be a 
change to the present designs in many countries presently only sampling their national vessels. 
 
Self-sampling  

Relatively few countries are presently using self-sampling as a design to collect data from the commercial 
fishery, Denmark and the Netherlands are among the countries that are using self-sampling on a regular 
basis. There are several challenges with using data collected as self-sampling but also some advantages. 
Self- sampling data should preferable be validated from other sources to ensure the correctness of the 
data. This can be done by a small scale harbour sampling programme were control data can be compared 
to the data delivered from the industry. Also VMS tracking and cross checking with logbook data can be 
used to verify data. It is also important to follow the self-sampling process relatively closely if, for some 
reason, the fishermen stop sampling due to other conflicts between scientist and the industry it is 
important to be able to get samples from alternatively sources. This have in Denmark been overcome by 
incorporating the self-sampling in the license in some fisheries. However, there are also several advantages 
with self- sampling, it is a cost effective way to sample, with industrial fishery you can have the advantage 
to get samples haul by haul and not on a trip level that a harbour sample will most likely be and the sample 
will often be in a much better condition (frozen directly after the catch). If a well design self- sampling 
program is conducted it is a very cost effective way to conduct a sample programme.  
 
In a self-sampling design it is not necessary for other countries to sample the flag vessel as long as the 
vessel can keep the sample on board until it arrives in the home harbour but the effort allocation between 
the countries has to be optimised and re-distributed to a more optimal coverage. 



 

178 
 

 
Vessel length 

The simulations indicated that using the vessel length as strata highly improved the sampling design. This 
maybe especially true for the pelagic fleet were few trips can hold a very large share of the total landings 
and indicating that the main part of the landings can be covered by relatively few vessels. However, to be 
able to implement this design every sampling site needs a full list of all vessels above 40 meter to know if 
the vessel is to be sampled or not.  
 
Large / small sampling sites 

To use large and small sampling sites did not improve the sampling design a lot compared to when 
countries were used as strata, which was a bit surprising. Only when sampling site and country were both 
used as strata did it improve the design.   
 
Reallocation of sampling effort across countries  

The major finding of the on-shore design is that the present allocation of sampling effort across countries 
and within a country can be optimised. If the country and port design was implemented, and sampling 
effort were free to redistribute across countries, then Germany, England, Ireland, Scotland and to a lesser 
degree Spain and Portugal would need to increase their on-shore sampling. For Sweden, France and 
Denmark there would be a decrease in sampling commitment. However, within a country nearly all 
countries could gain in the sampling design if the vessel length were to be considered when the sampling 
schemes were conducted.   
 
Optimal numbers of sampling events were tested by altering the numbers of samples and comparing it with 
the CVs of the estimate for the 3 species analysed in this SC (Figure 24) 
 
To be solved before implementation 

In this project total weight was used to estimate how well a scenario was designed. However, since three 
out of the four stocks in this CS is assessed with a full analytical age-based assessment it would be 
beneficial to include biology in the simulations study and not only total weight.  
 
Another important improvement of the CS would be to include all pelagic stocks caught by the analyzed 
fleets. Most of these vessels are changing target species over the year but are landing the fish in a similar 
way, to factories and it would therefore be more cost effective to include all relevant stocks in the sampling 
program.  
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Table 1 Landings by stock and flag country in tons in 2014. 

Flag country her-nsea mac-nea spr-kask spr-nsea Total 

DNK 109,056 41,917 22,119 139,247 312,339 

SCO 41,155 213,372 - - 254,527 

NLD 74,647 46,665 - 2,444 123,756 

IRL 16 102,610 - - 102,626 

ENG 25,851 44,402 - 37 70,290 

FRA 29,258 17,494 - - 46,752 

ESP - 38,062 - - 38,062 

DEU 16,018 21,895 - - 37,913 

SWE 15,630 4,280 1,525 3,872 25,307 

PRT - 3,238 - - 3,238 

BEL 27 56 - 0 83 

Total 311,658  533,991  23,644  145,600   1,014,893  

 
Table 2 Landings by landing country and stock in tons in 2014. 

Landing country her-nsea mac-nea spr-kask spr-nsea Total 

DK 79,017 18,951 22,602 140,738 261,308 

NL 133,061 104,397 - 4,795 242,253 

NO 20,446 141,736 - - 162,182 

GB 28,413 128,511 - 37 156,961 

IE 1,388 83,805 - - 85,193 

DE 41,864 1,652 - - 43,516 

ES - 40,831 - - 40,831 

FR 3,682 10,263 - - 13,945 

SE 3,340 185 1,042 30 4,597 

NA 430 2,058 - - 2,488 

FO 3 1,013 - - 1,016 

PT - 557 - - 557 

BE 14 32 - 0 47 

JE - 0 - - 0 

Total 311,658 533,991 23,644 145,600 1,014,893 

 
Table 3 The relative amount of landing by stock and vessel length in 2014. 

Vessel length her-nsea mac-nea spr-kask Spr-nsea 

VL0010 0.3 0.2 0.0 0.7 

VL1012 0.3 0.3 5.8 1.3 

VL1218 0.3 0.6 22.8 13.9 

VL1824 0.9 1.6 44.9 14.3 

VL2440 1.6 5.8 15.2 11.8 

VL40XX 96.5 91.3 11.3 58.0 

Total 100 100 100 100 
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Figure 1 Total tonnage landed and trips per port in 2014. In total there were 381 ports, but the figures only display ports with at 
least 10 trips and 3 t of landings in total. 
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Figure 2 The main fishing gear used in the pelagic fishery for herring, sprat and mackerel. In total there were 185 métiers, but the 
figures only display métiers with at least 5 trips and 1 t of landings in total. 
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Figure 3 The total landings of the 4 pelagic stocks considered in this case study and the numbers of vessels and trips by vessel 
length. 6 different vessel length groups have been look at ranging from 0-10 m, 10-12 m, 12-18 m, 18-24 m, 24-40 m and above 40 
m.  
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Figure 4 Tonnage landed and trips per port in 2014 for North Sea herring. There were 56 ports with landings of the stock, but the 
figures only display ports with at least 0.5 t of landings in 2014.   
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Figure  5 The North Sea herring landings by ICES square. 








































































































































































































































































































































































































































































































































































































































































































































































































