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OPEN CALL FOR TENDERS: Reference No FISH/2006/15
Studies and Pilot projects for carrying out the common fisheries policy

2.2.7. Lot 7: Joint data collection between the fishing sector and the scientific

community in the North Sea

Brief description of the study

It is widely acknowledged, that quality of data regarding a number of European commercial stocks has deteriorated in recent years due to several factors. Accurate and objective data is needed to allow for sound management decisions under the CFP. In addition there is much information generated by the industry that is not collected and systematically used by scientists. A data collection scheme involving fishermen who are able to collect quality field data and scientists who can produce appropriate scientific advice would result in a improved platform for fisheries management while promoting mutual respect and understanding among the two groups.

The main aim of the study is to expand the scope for improved quality of data to support policy decisions and further strengthen the current state of cooperation between fisheries scientists and the fishing industry by implementing joint data collection programmes. These can provide cost-effective and additional fishery data and the fishing industry can be actively involved in the scientific process leading to the provision of scientific advice.

Background

Historically, collaboration between scientists and the fishing industry operating in the EU has been a sensitive issue surrounded by a general atmosphere of distrust, given the cultural gap which separates both sides.

In recent years, fisheries scientists and the European fishing sector have undertaken steps towards close and successful cooperation through ICES, the Regional Advisory Councils (RAC), national fisheries research institutes and other organisations.
Terms of reference

The study, which should be undertaken in consultation with the relevant RAC, shall aim to establishing further cooperation between the fishing sector and the scientific community for the purposes of and improved quality of data and joint fisheries data collection
The study shall involve at least two of the following tasks:

1. Design and implementation of pilot programmes to obtain supplementary information from the fishing industry on the practical fishing operations and the decisions made about the fisheries (e.g. gear choice and fishing gear performance, the distribution of fisheries in space and time, the practical aspects of implementation of regulations including adaptations etc).

2. Design and implementation of self-sampling programmes to be implemented on board commercial vessels (e.g. discard sampling, biological sampling), including the appropriate training scheme and user- friendly software applications allowing simple data storage, processing and transfer.

3. Design and implementation of pilot projects regarding the participation of fishermen in ongoing scientific surveys on board research vessels.

4. Design and implementation of schemes to use catch and effort information better for stock assessments and management evaluations. This includes better use of existing logbook information and collection and use of information which is not routinely available today such as information from fishers own logbooks or from interview or survey based collection of fishers knowledge about the marine environment, the fish stocks and the fisheries. If data from self-sampling programmes are available, for instance through an associated project under item 2, their potentials could be explored. The schemes should be evaluated in relation to other available information sources (e.g. scientific surveys, observer data, VMS data etc)

5. Pilot projects to involve stakeholders in quality assurance and assistance to data interpretation in conjunction with analysis of data for stock assessments, evaluations of management measures etc. This can for instance be workshops prior to stock assessment working groups with interactions between stakeholders and researchers regarding data screening and quality.

It is recommended that the relevant RAC is consulted by the tender for the preparation and/or the implementation of the study. An identification of pilot fisheries/areas where the aimed cooperative platforms can be implemented, the type of data through this cooperation can be better achieved and the detailed design component shall be completed within 6 months, while the implementation phase will last up to 12 months.

Within 16 months of the signature of the contract, the contractor will produce a draft final document, including the main outputs of the implementation of the elements of the design phase. A workshop with the participation of all interested parties: scientists, fishermen, RACs, national administrations and the Commission, will be organised by the contractor in order to present and discuss the results of the implementation phase.

Budget

The maximum budget allocated for this study is € 300.000 covering all expenses, including personnel, transport, overheads and consumables and two meetings in Brussels (preliminary report and presentation/discussion of the draft final report).
Task 1 - Design and implementation of pilot programmes to obtain supplementary information from the fishing industry on the practical fishing operations and the decisions made about the fisheries (e.g. gear choice and fishing gear performance, the distribution of fisheries in space and time, the practical aspects of implementation of regulations including adaptations etc).

Information on Commercial Fishing Gear and its Use 

Summary

There is a basic lack of fishery information on what gears are being used to catch fish and the configuration in which they are being applied, which is a major factor in determining the gear’s selectivity. Gear uptake and frequency of use are affected by management measures. However, the level of compliance is unknown and consequently it is more difficult to predict what the effect of technical measures will be on stocks. 

FRS Marine Laboratory Aberdeen has carried out a long-standing and ongoing survey of the types of codend in use in the demersal fisheries, and this has been extended to other details of the gear deployed. The survey work is initially based on approaches for a short questionnaire presented by on-board observers. This is followed up at the skipper’s convenience with a more detailed series of questions on gear and other salient information. The intention is to coordinate the information from several Member States to obtain more comprehensive view of the gear use and compliance for several key international North Sea fisheries. Knowledge of gear variations across regions and gear development over time – technology creep - and how these impact on fleet effort, effective fishing power and selection properties would be a valuable resource for the RAC and fishery scientists and managers.

Aims/Uses

a)
To provide data to identify changes in fleet operations and technology (such as developments in gear designs) which may affect the effort exerted by fleets using a range of mobile gears and hence the effort balance between fleets.

b)
To provide data to identify the level of compliance with minimum legislation requirements and the changes in the design of a range of mobile fishing gears which may affect size (and species?) selectivity of specific fleets. 

The fleets in question are those using otter and beam trawls, pair trawls and seines, multi-rig trawls and Scottish and Danish seines in mesh size ranges from 80mm upwards.

Methods

An initial assessment using information on national databases will be undertaken to determine the significant fleets in the area and the number of vessels involved. A significant fleet can be defined as one taking more than a certain value of catch where the criterion is based on an absolute value or a proportion of the total value of the relevant international fishery. Having identified these fleets the partners participating in this work package will meet to choose the fleets, common to as many participants as possible, which will be targeted to conduct the pilot surveys. The chosen fleets should use different mesh size ranges and/or target species. Each partner will survey at least 2 fleets.

The aim should be to sample 25% of the vessels in these fleets and this sample should attempt to represent the whole range of vessels in terms of size, power, design and gear handling.

The data will be collected by means of forms which will be completed by skippers and researchers in one-to-one meetings which should not take more than 15 minutes. A separate form will be used for the effort and selectivity objectives. The researcher will need to be familiar with the technical aspects of fishing gear and fishing operations. Example forms are given in appendices X and Y but may need to be redesigned specifically for each fleet and the gear types they use.

The surveys for each fleet should be completed within a specified period (e.g. within one / two months) and each form will cover the fishing operation on the most recent trip. 

Analytical methods to collate the data for each fleet will be developed to obtain potential variables to describe the aggregated characteristics of fleet effort and selectivity. Consideration will be given to methods of assessing the suitability of the variables for characterizing effort and selectivity.

Task 3 - Design and implementation of pilot projects regarding the participation of fishermen in ongoing scientific surveys on board research vessels.

Project (1) Collation and Analysis of Information from Industry Science Collaborative Surveys 

Summary 

It is of the greatest importance to the management of the North Sea stocks that fishermen and scientists agree on the basic data that goes into stock assessments so that decisions can be made with greater accord. The benefits include reduced uncertainty and therefore risk to the stock and future yields, reductions in the time taken to arrive at decisions and the costs associated with management. Industry surveys conducted within European Union (EU) Member States have facilitated increased dialogue between fishers, scientists and managers and have been beneficial to furthering rational, sustainable fisheries management at a regional scale. However, collaborative projects have not, so far, been expanded to the extent that they can be utilised to provide information for the management of international fisheries. The project describe here is designed to bring about a collation of information gathered by fishers throughout the North Sea surveys, to document and compare methodologies and results and establish whether an integrated analysis of the data can provide a more prominent position within assessment science for industry/science surveys. An analysis of the potential of the data to identify consistent signals in yearclass strength, especially at the older population ages and to quantify abundance changes on differing substrates will be used to assess the potential for using combined survey information to resolve questions of interest to fishers and scientists.

Introduction

In several EU Member States collaborative industry/science fishing survey programmes are being conducted to collect information on the status and dynamics of locally important fish concentrations. Time-series of survey data collected using formally designed surveys that are based upon fisher’s knowledge have been shown to provide valuable information on spatial distribution and by-catch of fish, local mortality rates, recent recruitment trends and catch compositions from mixed fisheries. The information is particularly useful for addressing regional management issues, because it provides valuable information at a finer scale than is usually provided by the research vessel surveys operated by national fisheries laboratories.

However, because the surveys usually only cover small areas of the North Sea, the results generally do not reflect abundance trends across the North Sea as a whole, consequently it is difficult for ICES Working Groups to incorporate such localised abundance indices into their global assessment models. Potentially, if coordinated and integrated across the whole of the North Sea information collected by regional commercial surveys could provide fisher’s organisations and fisheries scientists with an extremely powerful information database for analysing the spatial dynamics and temporal trends of North Sea fish stocks and their catches.

This project is aimed at collating information gathered by fishers surveys conducted at a national scale to document links, compare techniques and establish whether an integrated analysis of data can provide a more powerful basis for resolving questions of interest to fishers and scientists.

Methodology 

Collaborative fishing surveys are being carried out in the North Sea by fishers and scientists within a number of EU Member States. The surveys generally have common characteristics:  

· They utilise commercial boats and gears to conduct formally designed surveys that are based upon fisher’s knowledge

· The objectives relate to the monitoring of the dynamics of local stock concentrations primarily for the major commercial species

· Scientific observers are used to provide guidance on the design of the survey, recording and analysis of data – they have scientific validity

· They only cover small areas of the North Sea, therefore the results do not generally reflect abundance trends across the North Sea as a whole.

Although there are common methodologies and objectives across the surveys there has been no international coordination, standardisation or comparison of results. Potentially, if parameters are estimated by integrated analysis across the variety of gear types and methodologies used, a combined analysis could provide the industry with a stock survey that would complement the International Bottom Trawl Survey (IBTS), especially at the older ages at which catch numbers are low.   

The project will take a series of phases:

Phase 1 – A collation of information on all industry based North Sea surveys that can be obtained by the project team, on request. Cataloguing and mapping of the spatial extent of the survey, the fishing gears utilised, target and by-catch species. The aim would be to provide the an inventory of industry surveys and a database that can be used as a reference collection for analysts responding to requests for advice from the NSRAC and other management agencies. The collection would form the basis for an expanding library of information.  

Phase 2 - Classification of the surveys in order to find links that allow the integration of information within and across areas for species of interest. This will identify surveys series correlations highlighting the potential for integration of information, such as year class abundance, across larger areas.   

Phase 3 – Analysis of the data from the surveys. A series of questions related to issues that are relevant to fishers will be formulated and analysis carried out in order to test the utility of the collected data. Recommendations for additional surveys and or modifications to additional surveys would be made from the study in order to provide and enhanced program for future data collection. 

Phase 4 – Discussion of results with the industry and final writing 

The utility of the collated data sets for answering requests will be dependent on the temporal length of the time series and the spatial extent and gear and species coverage. 

	Phase
	Activity
	Time

	1
	Extraction of data and preparation to required format
	1 week

	2
	Collation data and preparation of report
	3 weeks

	
	Per study
	

	3
	Analysis of data for responses to case study requests and preparation of draft reports 
	4 weeks



	4
	Discussion of results with industry and final report
	1 week


Suggested exploratory analysis

In order to examine the scales at which the combined data can be used for analysis it is proposed that two studies are initiated that use data for the whole of the North Sea area at a global and fine scale: 

1) At the North Sea scale - Can information from commercial fishing surveys using a variety of gears, vessel types, with differing spatial coverage and designs be collated and combined to produce a commercial gear based index of stock trends, particularly with respect to the abundance of older/larger fish? Current IBTS catch rates of older gadoids are low and noisy and supplementing the information with commercial CPUE for these age/size groups may result in a more precise estimation of spawning stock biomass trends.  

2) At a regional scale - Do commercial catches from substrate types not covered by the IBTS show the same trend as the current assessment? If the proportion of cod found on rough substrate is non-linearly correlated with abundance the assessment may estimate the biased trends in population size during periods of recovery and decline.

3) Is a substantial proportion of the cod population found on hard substrate? What is the spatial extent of this substrate?  

Survey data

Currently the survey data sets available to the group are:

English FSP East Coast cod survey (Cefas)

English FSP Northern North Sea lemon sole and plaice 

survey (Cefas)

Danish REX project (DIFRES)

Scottish diagnostic fishing on hard bottom and sediment classification in IBTS rectangles with ROXANNE (MARLAB)

Dutch Industry CPUE; time series of sole and plaice catch rates per haul (Imares)

Others?
Meetings

· spring 2008: 

Data compilation 

· autumn 2008: 
Results and interpretation 

· spring 2009: 

Presentation

Task 3 - Design and implementation of pilot projects regarding the participation of fishermen in ongoing scientific surveys on board research vessels.

Project (2) Coordination and feedback meetings for industry observers participating in scientific surveys used for the provision of data to stock assessment groups. 

Summary

Industry observers have regularly participated in research surveys collecting information for use in stock assessments - such as the ICES coordinated IBTS surveys. Reports from observers are usually fed back through fishing organizations to interested parties within individual member states but are rarely distributed wider. It is proposed that a co-ordination meeting, held at the beginning of the year, is used to synchronize observer’s objectives prior to participation on any surveys and a follow up meeting used to provide a joint report to the North Sea RAC and the scientific survey coordinators. 

Methodology 

In recent years the fishing surveys carried out annually in the North Sea by fisheries science institutions have regularly carried fishing industry observers who provide feedback to their members and the scientific organizations. Generally the reports have not been used outside of the Member States. The data collected by surveys such as the ICES International Bottom Trawl Survey (IBTS) is collated into time series that form a major part of the stock assessments and fisher’s involvement and feedback should form a valuable part of the quality control of the process. 

The IBTS survey group meet annually to discuss issues arising from the surveys carried out in the previous year and to coordinate future programs. It is suggested that during the next survey year industry observers nominated to participate on each Member State’s survey are brought together at the start of the year at a coordination meeting to share historic experience agree objectives. Following the surveys the observers would again meet for two or three days, preferably prior to the IBTS coordinators working group, to prepare a report for the RAC and ICES of individual and collective observations.

The report would provide feedback to the North Sea RAC and the scientific survey coordinators and form a template for future observation. 

Planning & finance

Travel and subsistence at two meetings for each contributing observer 

Task 4 – Design and implementation of schemes to use catch and effort information better for stock assessments and management evaluations. This includes better use of existing logbook information and collection and use of information which is not routinely available today such as information from fishers own logbooks or from interview or survey based collection of fishers knowledge about the marine environment, the fish stocks and the fisheries. If data from self-sampling programmes are available, for instance through an associated project under item 2, their potentials could be explored. The schemes should be evaluated in relation to other available information sources (e.g. scientific surveys, observer data, VMS data etc) 

Task 5 – Pilot projects to involve stakeholders in quality assurance and assistance to data interpretation in conjunction with analysis of data for stock assessments, evaluations of management measures etc. This can for instance be workshops prior to stock assessment working groups with interactions between stakeholders and researchers regarding data screening and quality.

Spatial and temporal analysis of VMS data to provide standardised estimates of fishing effort in consultation with the fishing industry (Tasks 4&5)

Summary

VMS data are potentially hugely useful for estimating the spatial distribution of fishing effort, however, raw VMS data alone are of little use because they are just points, and they do not identify whether a vessel was fishing or the fishing gears used. Processing raw VMS data to create useful estimates of effort is not straightforward due to large volumes of data, data quality issues and the use of novel, non-standardised methods. We will bring together scientists from across Europe to start to develop and test standardized protocols for estimating fishing effort from VMS data. These protocols and their outputs will be modified in consultation with the fishing industry, addressing the industries desire to produce maps of fishing activity to feed into proposed spatial planning processes.  

Background

Historically, fishing effort and hence commercial catch per unit effort (CPUE) has been difficult to quantify based on logbook or other data. Logbook effort (hours fished) where available is only at the ICES rectangle level, and this is often too course for accurate delineation of the fishing grounds and effort. One of the main difficulties associated with the utilisation of commercial CPUE series for the calibration of stock assessments is the definition of directed fishing effort. VMS provides the potential for more resolved and accurate determination of fishing effort. It can routinely provide position, course and speed at least two hour intervals (e.g. 1 hour for France). From this it should be possible to separate the time at sea into actual fishing activity and steaming/transiting activity. Vessel speed is clearly the most likely candidate for differentiating fishing from other activities, although turning rates have also been used in this context. The key problem to be addressed is how accurate is a determination of fishing activity based on point observations every two hours. Recent work in other fisheries has suggested that 15 minute intervals represent a good rule of thumb for discriminating fishing. Two hour intervals have the potential for missing some fishing activity.

For the time being, VMS is likely to remain on a two hour polling rate. So the aim of this proposal is to develop standardized methods for estimating effort from these data and to establish, for a small number of pilot fisheries, the accuracy of these estimates. 

This testing can be done using either more highly resolved positional data (e.g. from on board GPS loggers) or by obtaining accurate fishing position information for a small number of representative vessels (e.g. by the way of onboard observations). This would require the willing collaboration of the vessel skipper and owners. One other possibility for investigation is to obtain faster polling data from VMS, again for a small number of representative vessels. This is possible via the national monitoring services, but probably not on any large scale.

Due to time and budget limits, data used for the analyses should be readily available, or available with only little effort.

Objectives

1. Developing standard European protocol for estimating fishing effort from VMS data

2. Estimation of the accuracy & precision of estimates of fishing effort from VMS

3. Open discussion with the fishing industry on estimates of fishing effort and the methods used to create them 

4. Produced standardized map of fishing effort for selected case studies

The outcome of this work will increase understanding of the spatial distribution of fishing effort and fleets, and will feed directly into the NSRAC request for a mapping of fishers information to inform the spatial management of fisheries.

Analytical approach

Firstly, the representative vessels should be identified. These should be typical of the fleet being examined, and willing to provide access to fishing information or to take a logger on board. Speed/frequency plots or other analytical tools can be used to define “fishing activity” as opposed to steaming or other unidentified activity. This should probably be in “blind” trial. Results can be compared to validation data, the algorithm for identifying activity can be refined and then applied to the same or different vessels. Defining such an algorithm can be seen as an iterative mechanism. It would almost certainly be specific to a given fishery and may also vary in time and space. Once an acceptable algorithm(s) is defined, it can then be used on a larger test set to establish precision and accuracy. The final step would be to apply this to the total set of VMS data from the relevant fleets to provide a time disaggregated map of fishing effort. The maps created in this way, or zoomed in maps of smaller areas, should be discussed with the industry in order to check consistency with reality. 

Ideally, candidate fisheries should be reasonably small and homogenous in the first instance. It might be appropriate to try and identify fisheries where analytical assessment was considered unreliable and a CPUE index may be useful to improve that. Another alternative would be to identify fisheries where spatial management is appropriate e.g. in the context of the Real Time Closures currently being run up for the cod fisheries in the northern North Sea. 

Case Studies

North Sea beam trawl fleet – IMARES & Cefas

Northern North Sea cod in the mixed demersal fishery – FRS 

French North Sea fleet - Ifremer

Planning & finance

	Step
	Activity
	Deadline

	1
	Extraction of VMS data in preparation for workshop
	+ 1 month

	2
	Extraction of finer resolution reference data in preparation for workshop
	+ 3months

	3
	Drafting standardised protocols for analyzing VMS data to generate estimates of fishing effort including maps
	+6 months

	4
	Estimation of the accuracy & precision of estimates of fishing effort from VMS
	+6 months

	5
	Discussing maps of estimates of fishing effort from VMS and methods with the fishing industry
	+6 months

	6
	Finalising standardised protocols for analyzing VMS data based on responses from the fishing industry and experience of cross –European collaboration
	+12 months

	7
	Production of maps of fishing effort for case studies using standardised methodologies
	+12 months


Meetings

· T1: Workshop on data compilation & initial analysis

· T6: Meeting with industry to discuss & refine analyses 

· T12: Presentation of final results 

