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Executive Summary
The ICES Working Group on Recreational Fisheries Surveys (WGRFS) role is to summarise and quality assure recreational fishery data collected in European countries,
and provide advice for ICES on recreational fishing issues. In 2018, 49 scientists from
21 countries met from 11–15 June in Faro Portugal to: share and evaluate current national surveys; assess the validity of new survey designs; assess the use of survey data
in stock assessment and the impact of catch and release; review European and regional
coordination; assess data storage options; assess novel survey methods; and investigate the potential for research on human dimensions.
Over the past year, the WGRFS group has increased in size and geographical coverage,
with broader representation from academics. It provides a useful network for individuals developing surveys to test their ideas and designs that will increase the quality of
data delivered. Significant effort has been put into ensuring that marine recreational
fisheries are embedded within new legislation and that the value and impacts are recognised by policy-makers, including provision of training for DGMARE. A European
Parliament funded study on marine recreational fisheries was delivered by members
of the WGRFS and comments were provided on the development of a position statement by the PECH committee. In addition, WGRFS has engaged with the RCGs,
providing input into meetings and support for issues around recreational. Marine recreational fisheries are also included in three regional cooperation implementation projects funded by DGMARE covering the Baltic, Atlantic, Mediterranean and Black Seas.
The profile of the group has been raised through presentation of science at conferences
and the publication of a synthesis of Europe marine recreational fisheries and postrelease mortality of sea bass. Novel approaches have been developed for estimation of
recreational catches for inclusion in stock assessments, most notably for sea bass.
At the 2018 meeting, further progress was made in key areas. Updates were provided
on national sampling programmes, with surveys underway in all countries, except for
most of the Balkan Peninsula, and the most recent estimates collated. The design and
implementation phase of the Portuguese, Italian and Greek programmes were assessed
using the WGRFS quality assurance tool and were acceptable. The use of recreational
data in stock assessment for Baltic salmon and sea trout, sea bass, and western Baltic
cod were discussed. The need for novel approaches for inclusion of recreational data
in stock assessment for a broader range of stocks were highlighted. Approaches for
European and regional coordination of data collection were discussed, and outcomes
of the regional cooperation projects should be reviewed by WGRFS. Issues were highlighted with current storage of data and a proposal made for the inclusion of recreational data in the ICES regional databases. Novel methods for data collection were
showcased and need to be reviewed regularly as the landscape is changing very
quickly.
Intersessional work was agreed on: inclusion of data in the ICES regional database;
methods for analysis and inclusion of data in stock assessments; updating the quality
assessment tool; novel approaches for data collection; and the human dimensions. The
WGRFS recommendations were: to include recreational fisheries in more stock assessment; to collate recreational catches in the ICES regional database for 2019 reporting;
further work on the impacts of catch and release should be funded; and a workshop to
develop inclusion of human dimensions research is needed.
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Administrative details
Working Group name

Working Group on Recreational Fisheries Surveys (WGRFS)
Year of Appointment within the current cycle

Appointment year: Kieran Hyder Year 3 & Keno Ferter Year 1.
Reporting year within the current cycle (1, 2 or 3)

Reporting Year 2
Chair(s)

Kieran Hyder, Cefas, UK
Keno Ferter, HI, Norway
Meeting venue

Faro, Portugal
Meeting dates

11–15 June 2018
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Terms of Reference
The Working Group on Recreational Fisheries Surveys (WGRFS), chaired by Kieran Hyder, UK, and Keno Ferter*, Norway, will work on ToRs and generate deliverables as
listed in the Tables below.

Year 2017

M EETING DATES

V ENUE

R EPORTING DETAILS

C OMMENTS ( CHANGE IN
ETC .)

C HAIR ,

12–16 June

Azores,
Portugal

Interim report by 1 September 2017 to ACOMSCICOM

Harry Strehlow’s 3 year
term as chair ends
Keno Ferter replaces

Year

11–15

Faro,

Interim report by 1 Sep-

2018

June

Portugal

tember 2018 to ACOM-

Harry Strehlow as chair.

SCICOM

Kieran Hyder’s 3 year
term as chair ends

Year

10–14

A

Final report by 1 Sep-

Kieran Hyder to con-

2019

June 2019

Coruña

tember 2019 to ACOM-

tinue as chair for an-

SCICOM

other 3-year term

ToR descriptors
T O R D ESCRIPTION

B ACKGROUND

S CIENCE
P LAN TOPICS D URATION
ADDRESSED

a

E XPECTED
D ELIVERABLES

Collate and review quality of

Advisory need

Regular ac-

Reported in

national estimates of recrea-

and requests

tivity in

annex to in-

tional catch, post-release

by other WGS.

each year

terim report

27, 30

each year

mortality, activity, and socioeconomic values for candidate stocks, and identify significant data gaps in coverage and species.
b

c

d

Assess the validity of new sur-

Scientific need

25, 26,

Regular ac-

Reported in

vey designs for data collec-

for efficient evi-

28, 31

tivity in

annex to in-

tion, including the sampling

dence produc-

each year

terim report

efficiency, cost of delivery,

tion and feed

and levels of accuracy and

to other work-

precision.

ing groups

Provide guidance to ICES

Advisory need

25, 26,

Regular ac-

Reported in

and European Commission

and response

28, 31

tivity in

annex to in-

on the availability of data,

to specific re-

each year,

terim report

use of data in assessments,

quests from the

and re-

each year

and design of future data

EC.

sponse to

each year

collection programs as re-

ad hoc re-

quested.

quests

Review and assess regional

Advisory need

25, 26,

Regular ac-

Report in an-

data collection programmes

and response

28, 31

tivity in

nex to in-

for the Regional Coordination

to specific re-

each year

terim report

Groups to deliver end-user

quests from the

needs and provide recom-

RCGs and ACs.

mendations for additional
data collection (e.g. species,
areas, sectors, uses).

each year
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Supporting information
Priority

High – Because recreational catches can be high for some stocks

Resource require-

Expertise on recreational fisheries surveys from areas outside Europe

ments

would be beneficial

Participants

The Group is normally attended by some 20–25 members and guests.

Secretariat facilities

Normal backstopping support in the organization of the group.

Financial

None

Linkages to ACOM

ACOM, WGBFAS, WGEEL, WGBAST, WGCSE, WGNSSK, WGBIE, WKMEDS,

and groups under

WKBASS, WGCATCH

ACOM
Linkages to other

PGDATA, STECF, EU Regional Coordination Groups, Advisory Councils

committees or
groups
Linkages to other

WECAFC/OSPESCA/CRFM/CFMC/MEDAC Working Group on Recrea-

organizations

tional Fisheries.
Many linkages to (inter)national angling associations, since WGRFS
members estimate national marine recreational catches.
Links to broader organizations with interests in angling and fisheries management including EIFACC and FAO.
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Summary of Work Plan
This is the second year of a three-year work plan that is given here:
Y EAR

W ORK P LAN

Year

Critically review the potential of novel survey methods to deliver recreational fisheries

1

data (e.g. citizen science approaches using smartphone apps).
Identify new post-release mortality estimates, potential sublethal effects, and reasonable extrapolations across species and fisheries for inclusion in stock assessments.
Mini workshop on human dimension: reviewing and collecting available information
on the compliance and response of recreational fishers to different management
measures.
Review the treatment of outliers in survey data analysis.

Year

Agree an approach for the collection and storage of recreational fisheries survey data

2

by ICES.
Develop a cost–benefit analysis for the implementation of multispecies surveys, including how this might be implemented at a regional level.
Assess proposals for standards in smartphone apps and critically review studies that
have compared traditional and app-based approaches.
Review the use of choice experiments to value marine recreational fisheries and assess
if standard approaches could be implemented across Europe.
Develop a proposal for a specific workshop on human dimensions in recreational fisheries.

Year

Design approaches for the treatment of outliers in the analysis of survey data.

3

Review methods for inclusion of recreational fisheries removals in stock assessment and
provide recommendations for reconstruction.
Develop approaches for the extrapolation of post-release mortality across species and
fisheries.
Review the potential for impact of climate change on species caught by recreational
fisheries and how that should impact on species lists for collection under the DCF.
Review approaches for catch allocation and develop recommendations for appropriate methods.

The WGRFS agenda was agreed and followed, although some changes were made to
timings to complete discussions, and was as follows:
D AY
11 June 2018

A GENDA I TEM
Introduction and ToRs
Country updates (ToR a)

12 June 2018

Collation & use of data in stock assessments (ToRs a &d) and post-release mortality (WP2).
European & regional coordination (ToRs c&d, WP1) including data collection requirements (WP1 & 2) & data storage (WP1).

13 June 2018

Survey design, quality & analysis (ToR a,b&c, WP4)
Novel methods for data collection (ToR b & WP3)

14 June 2018

Human dimensions (WP4 & 5)
Report writing.

15 June 2017

Review ToRs, recommendations, conference sessions & elect chair.
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List of Outcomes and Achievements of the WG in this delivery period
•

Support network for design-based surveys: a broader range of countries
and organisations within Europe have started to carry out surveys of marine
recreational fisheries. These surveys are complex and there is no “one-sizefits-all” approach, so WGRFS has provided a support network for the design
and implementation of surveys using the global network of experts to help
new researchers develop robust approaches.

•

Increasing participation and geographical coverage: the WGRFS now has
74 members from 22 countries, with 49 scientists from 21 countries participating at the 2018 meeting. Attendance has increased from southern Europe,
and there has been increasing participation from academic experts from
across the globe. The group is now seen as an important network for marine
recreational fisheries scientists and is probably the largest group of its kind
across the globe.

•

Influencing the European environment: a significant effort has been made
by key members of the WGRFS to engage and influence key stakeholders in
the European marine recreational fisheries. This has included providing
feedback on proposals for regulation, presenting at European Parliament
Rec Fish Forum, and Stakeholder discussions angling bodies (e.g. European
Angler Alliance).

•

Raising the scientific profile: this has been done through the publication of
two peer-reviewed papers, organisation of a session at the VII Congress of
the Iberian Society for Ichthyology, and numerous conference presentations
(e.g. World Recreational Fisheries Congress). Two key publications have
been produced this year. A synthesis of numbers, participation, effort and
expenditure across Europe was published that provided robust estimates
for the first time based on national survey (Hyder et al., 2018, Fish and Fisheries 19: 225–243). This brought together the whole European marine recreational fishing community to provide agreed estimates that has already
been cited 11 times. The second paper estimated post-release mortality for
recreationally caught sea bass (Lewin et al., 2018, ICES Journal of Marine
Science 75: 1483–1495). This was a critical data gap and involved using expert judgement of several members of the group to identify fishing practices
in different countries. The fisheries-wide estimate of sea bass post release
morality has been used in the 2018 stock assessment.

•

Inclusion of marine recreational fisheries in stock assessments: novel approaches for the reconstruction of marine recreational catches have been developed this year for inclusion in the sea bass benchmark assessment. This
uses existing surveys to predict the outcome of management measures implemented since 2015. In addition, improvements have been made to approaches for inclusion of recreational data in western Baltic cod assessments
and to estimate trolling catches of Baltic salmon and sea trout.

•

European Parliament study and position statement on recreational fisheries: members of the WGRFS received funding from the European Parliament to deliver the EURecFish project that examined the social benefits, economic value, and environmental impact of marine recreational and semisubsistence fisheries in Europe (Hyder et al., 2017; doi: 10.2861/2728). The
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analysis for the project relied on data compiled by the WGRFS. Ten recommendations were made to support the development and understanding of
marine recreational and semi-subsistence fisheries in Europe. A workshop
was done in the European Parliament for the PECH committee to introduce
findings and respond to questions from MEPs. Based on this report and consultation with stakeholders, the PECH committee developed a position
statement on the state of play of recreational fisheries in Europe
(2017/2120(INI)). The rapporteur was Norica Nikolai, MEP, and the statement was drafted with input from stakeholders including WGRFS. The position statement was adopted by the PECH committee in 2018.
•

Integration of marine recreational fisheries within the RCGs: significant
effort has been made to ensure that marine recreational fisheries are considered by end-users. The main aspect of this has been the attendance of representatives from the WGRFS at the RCMs, presenting the activities and key
issues, and supporting development of the RCGs strategy for marine recreational fisheries.

•

Regional cooperation projects: regionalisation is central for delivery of the
CFP and DCF, but it is unclear how this should be done. WGRFS members
are part of three of the four DGMARE funded projects to develop regional
approaches. This includes FishPi2 (North Atlantic), SECFISH (Baltic), and
STREAM (Mediterranean and Black Seas). Recreational fisheries are included and there are several case-studies to develop regional approaches
(e.g. sea bass).

•

European Commission training: training was provided for DGMARE on
marine recreational fisheries that included: the situation in Europe; data collection; catch and release; inclusion in stock assessment; and management.
This was funded by DGMARE and is recognition of the importance of marine recreational fisheries.

•

Development of novel data collection approaches: members of the WGRFS
have been working together on novel approaches for data collection focusing on the use of webcams and smartphone apps. The techniques highlight
the potential for the use of novel methods in conjunction with traditional
surveys to generate more data on marine recreational fisheries.

•

DCF reporting templates and national work plans: WGRFS members provided updated templates for DCF reporting based on experience of screening of National Work Programmes.

•

Specification of requirements for ICES RDBES: the current marine recreational fisheries database is not fit-for-purpose, limiting the uptake and use
of existing data. A solution has been proposed for inclusion in the ICES
RDBES that will provide a single access point for survey data.

| 9
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5

Progress report on ToRs and work plan

5.1

Country updates (ToR a)
Recreational fishing surveys are carried out across Europe covering a range of species
and areas. In EU member states, all species and areas required under the DCF (EC
199/2008, 2010/93/EU, 2016/1251/EU, 2016/1701/EU) and control regulations (EC
1224/2009) are covered.
The tables in Annex 3 provide an overview of the current/most recent surveys countries have in place to estimate marine recreational catches and Annex 4 gives the most
recent harvest/release estimates for the relevant species. The tables cover four major
sea areas as defined by the current DCF:
•
•
•
•

Baltic Sea (ICES subdivisions (SD) 22–32);
North Sea (ICES Areas 3.a, 4 and 7.d) and Eastern Arctic (Areas 1 and 2);
North Atlantic (ICES Areas 5–14 and NAFO areas);
Mediterranean Sea and Black Sea.

These tables relate solely to surveys of recreational fishing defined by WGRFS (ICES,
2013) as:
“Recreational fishing is the capture or attempted capture of living aquatic resources mainly for
leisure and/or personal consumption. This covers active fishing methods including line, spear,
and hand–gathering and passive fishing methods including nets, traps, pots, and set–lines”.
The table in Annex 5 provides an overview of economic evaluation of recreational sea
fishing.
5.2

Collation & use of data in stock assessments (ToRs a &d)
5.2.1

Update of use of data in stock assessments (ToR d)

At present, there are four stock assessments that include marine recreational fisheries
catches that are described below. However, recent analysis highlighting that between
recreation fisheries represented 2–43% of removals for certain stocks (Radford et al.,
2018; Section 5.3.1). As a result, it is important to start to include recreational catches
in assessments of a broader set of stocks including: pollack, cod, sea bass, mackerel,
and salmon. In addition, analysis is needed of the potential stocks that could be impacted by marine recreational species to highlight where further data collection is
needed.
WGRFS recommends that given new evidence on the proportion of removals by marine recreational fisheries (2–43%), the RCGs and ICES regional assessment groups
(WGCSE. WGBIE, WGNSSK, WGBFAS) consider inclusion of recreational catches
in a broader set of stock assessments and advice, and highlight where extended data
collection is required.
5.2.1.1

Baltic salmon and sea trout

In 2018, the Baltic Salmon and Trout Assessment Working Group (ICES, WGBAST)
continued the work initiated in 2017 on recreational salmon fisheries as the total share
of recreational catches in the sea and rivers continues to increase (Figure 5.2.1.1; ICES,
2018a). A section on general data needs and complexities associated with recreational
fisheries data collection has been compiled alongside descriptions of the main recreational salmon fisheries (ICES, 2018a). Furthermore, country-specific information on
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their monitoring activities regarding recreational salmon fisheries was collated. The
offshore salmon trolling fishery has developed rapidly, but national catch data are still
incomplete or missing and work on quality assurance is ongoing. (ICES, 2017a; 2018a).
One reason for this is that trolling fisheries are often not included or sufficiently covered in national recreational catch sampling schemes. The magnitude of this fishery
also varies between countries, and while in some countries trolling effort has levelled
off (e.g. Sweden) it is still developing in others (e.g. Poland and Lithuania; ICES, 2017a).

Figure 5.2.1.1. Commercial (black columns) and recreational (grey columns) catches of Baltic
salmon in numbers in years 2000–2017 for all subdivisions (ICES SD 22–32). The recreational catch
proportion of the total catch (commercial plus recreational) is shown (grey line). The recreational
catches include all components (river, coastal and sea); derived from ICES (2018a).

To account for this source of fishing mortality and to facilitate the inclusion of trolling
catch data in the Baltic salmon stock assessment, a time-series comprising both retained
and released components was developed as part of a recent benchmark of the Baltic
salmon stock assessment (ICES, 2017a;b). National experts were asked to reconstruct
time-series of the number of retained and released salmon caught in the recreational
trolling fishery, starting from 1987, by using quantitative data from surveys and/or
qualitative inquiry of stakeholders (e.g. experienced trolling fishers, local authorities,
guiding operators and angler associations). National estimates covered the three main
areas with feeding or spawning migrating salmon (i.e. SD 22–28, SD 29–31 and SD 32).
In addition to providing a mode number of retained and released salmon for each year
and area, national experts were also asked to provide a minimum and maximum value
(similar to a 95% probability interval) to provide a semi-quantitative measure of uncertainty (ICES, 2017a). The triangular probability distributions each year and area collected from national experts (min-mode-max) were combined into joint medians (with
90% probability limits) using the same transformation as applied to similar expert estimates of discarding and underreporting (ICES, 2016a; 2017a). The total number of
retained salmon includes an assumed post-release mortality rate of 25% for trollcaught released salmon. As no post-release mortality estimates for troll-caught Atlantic
or Baltic salmon in marine waters exist, the 25% mortality rate was derived from a
review of studies dealing with troll-caught Pacific salmon (Parker et al., 1959; Butler
and Loeffel, 1972; Wertheimer, 1988; Wertheimer et al., 1989; Gjernes et al., 1993; Orsi et
al., 1993).

12 |

ICES WGRFS REPORT 2018

The trolling catch estimates were updated to include new data from 2017 and to take
into account new information from earlier years (ICES, 2018a). This update resulted in
a slightly modified time-series compared to in 2017, with lower annual estimates for
most years (Figure 5.1.1.2). According to the updated estimates, the total recreational
catch at sea has potentially been about 15 000–20 000 salmon larger than previously
known. In contrast to in 2017, when the stock assessment model did not converge, the
updated trolling catch estimates have been included in the 2018 stock assessment
(ICES, 2018a). As the current model framework does not allow inclusion of recreational
fisheries as a separate fishery, it is included as a part of offshore longline fishery, by
pooling the annual estimated trolling catches with longline catches. The longline effort
was increased proportionally, and annual trolling catch estimates divided by the catchper-unit-effort for the reported longline catches and effort (all countries). In future, it
is planned to include recreational trolling catches as a separate fleet (ICES, 2018a).
Recreational sea trout catches are substantial compared to the commercial fishery particularly in the western Baltic Sea. In 2017, the total recreational Baltic Sea trout catch
was 481 tonnes. The coverage and data quality of the recreational freshwater catches is
relatively good, due to obligatory catch reporting in several countries, yet some data
gaps exist. Nevertheless, the data quality and coverage of marine recreational catches
is poor and there is a need for more and better data. However, the requirement to conduct pilot studies in the framework of the new EU-MAP (EU, 2016) may improve data
from the recreational sea trout fishery in the next years. In this context, national experts
were asked to provide information on ongoing and planed monitoring of recreational
sea trout fisheries (catch, effort, post-release mortality, socio-economic importance)
(ICES, 2018a). Furthermore, an ICES Working Group with the Aim to Develop Assessment Models and Establish Biological Reference Points for Sea Trout (Anadromous
Salmo trutta) Populations (WGTRUTTA) has been established to develop and evaluate
different ways to model sea trout populations and establish biological reference points
(BRPs) across the natural range of sea trout which may facilitate broader monitoring
activities across Europe (ICES, 2017c).
WGRFS proposes that the recent activities to collect more robust data (catch, effort,
post-release mortality, socio-economic importance) from the Baltic recreational
salmon fishery should be continued by the member states, in particular regarding
the trolling fishery. If catch estimates are not available or if there is a need for reconstruction of time-series, the approach developed for the trolling fishery by WGBAST
is recommended to bridge existing data gaps. There is also an urgent need to collect
more information (catch, effort, post-release mortality, socio-economic importance)
from the recreational sea trout fishery in the Baltic Sea.
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Figure 5.2.1.2. Combined expert estimates of total trolling catches in numbers (including retained
fish and a 25% post-release mortality for released fish) for Baltic salmon, 1987–2017 (medians with
95% p.i.; derived from ICES, 2018).
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5.2.1.2

Sea bass

The trends and status of the sea bass stock in the North Sea, Channel, Celtic Sea and
Irish Sea (ICES areas 4 b, c and 7 a, d–h) have been estimated since 2012 using an integrated analytical assessment framework (Stock Synthesis 3). This was first developed
for sea bass by ICES IBP-NEW in 2012 (ICES, 2012), then further developed by IBP-Bass
in 2014 (ICES, 2014) and by IBP-Bass2 in 2016 (ICES, 2016b). The IBP-Bass2 assessment
was carried forward to an update assessment in 2016 providing management advice
for 2017 (ICES, 2016c).
WKBASS was tasked with benchmarking an analytical stock assessment method for
the northern stock (ICES areas 4.b&c, 6.a, 7.d–h) and the Biscay stock (ICES areas
8.a&b). The assessment approach was finalised at a workshop in February 2018.
WBASS2 2018 considered and reworked the available estimates of removals for 2012
from IBP-BASS2 (ICES, 2016b) and WGCSE (ICES, 2016c), as the sum of retained fish
and released fish with PRM of 5% applied (Lewin et al., 2018), with Belgium estimates
removed. The implementation of management measures should lead to a reduction in
fishing mortality as more and larger fish are released. Hence, it is not appropriate to
assume constant recreational fishing mortality, and it is necessary to include an estimate of recreational catch or change in fishing mortality. However, coverage of surveys
is patchy for all countries with only provisional estimates available for the UK and the
Netherlands. As a result, two potential methods were available for estimating catches
or changes in fishing mortality:
1 ) Imputation: impute annual catches (kept and released) by assuming the
catches have changed over time to the same relative extent as Netherlands.
2 ) Reconstruction of change in recreational fishing mortality relative to the reference year: use the data from recreational surveys carried out by France,
England, and Netherlands in 2009–2013 to calculate the reductions in retained catch in the observed trips if bag limits and increased MCRS had been
implemented at the time of the surveys. The reductions in catch can be used
to infer changes in recreational fishing mortality induced by changes in
management, assuming full compliance and taking post-release mortality
into account.
There are issues with both these methods. The use of imputation has a large uncertainty
because: i) there are no time-series data to validate the assumption that national catches
change to the same extent between years; ii) the surveys have sampling errors; and iii)
the 2016–2017 Netherlands survey data are still provisional. The second method is also
very uncertain due to sampling error and limitations in the survey data, assumptions
concerning compliance, and dependence of results on the size of year classes present
in the stock at the time of the surveys. However, the second method was considered
more appropriate as it is based on observed data. As a result, the imputation approach
was rejected, and estimation of the expected change in recreational F from in 2015 onwards due to change in MCRS, bag limits and closed seasons was carried out as described in in a working document as an annex to the assessment (Hyder et al., 2018a).
The assessment approach for the northern stock was reviewed by WGCSE (ICES,
2018b) and the Biscay stock by WGBIE (ICES, 2018c). Based on the assessment, advice
was revised for 2018 and issued for 2019 for the Northern Stock, leading to the provision of a TAC of 880 t and 1789 t for 2018 and 2019 respectively (ICES, 2018d). However,
there were issues with the reference point estimation for the Biscay stock that have
been addressed through an ICES inter-benchmark process. Advice for fishing opportunities for sea bass in 2019 in Biscay is scheduled to be released in October 2018.
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WGRFS proposes that due to uncertainties in the approach, the sensitivity of the
assessment to recreational catches should be tested and inclusion of recreational
catches in the sea bass assessment should be revisited once new data from surveys
become available in 2020.
5.2.1.3

Western Baltic cod

The 2018 WGBFAS western Baltic cod assessment was the first assessment after the
introduction of recreational catch restrictions in 2017 (five cod per day and angler and
three cod per day and angler during the spawning period (February and March)). Simulations predicted catch reductions by 900 t (34%) from the 3-year average (2654 t).
Total recreational catches in 2017 were 932 t (harvest + dead releases), thus overall catch
reductions were 1722 t (65%) representing the lowest value in the time-series and the
bad stock status (only German values). Commercial landings were 5865 t in the western Baltic Sea of which 1942 t were considered eastern Baltic cod and 3923 t western
Baltic cod.

Figure 5.2.1.1. Cod in subdivisions 22–24 (western Baltic cod). Summary of stock assessment
(weights in thousand tonnes). Recruitment, F, and SSB have confidence intervals (95%) in the plot.
The EU landing obligation started in 2015; therefore, landings in 2015 include fish above and below
the minimum conservation reference size (MCRS).

The spawning–stock biomass (SSB) has been below the limit reference point Blim since
2008 (Figure 5.2.1.1), while fishing mortality (F) is above FMSY and recruitment (R) has
been low since 1999, recruitment in 2017 is estimated to be the highest since 1998. However, recruitment in 2016 and 2018 (age 1) are historically low (ICES, 2018f). The high
recruitment from the 2016 year class and the decrease in fishing pressure in 2018 is
expected to increase the spawning–stock biomass substantially in 2019 and is the basis
for a large increase in the advice for 2019 (ICES, 2018f). However, stock rebuilding depends predominantly on the 2016 year class which represents 81% of the spawning–
stock biomass in 2020. Therefore, ICES uses the lower FMSY values when setting the
TAC corresponding to +40% - +115% increase of the 2019 TAC. The Commission proposal for Baltic Sea fishing opportunities in 2019 proposes a TAC increase of +31%, a
lifting of the spawning closure and a bag limit for recreational fisheries of five specimens all around the year.
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WGRFS proposes that the recreational sector should be treated in the same way as
the commercial sector, i.e. a TAC increase of + 31% resulting in a bag limit of seven
cod per day and angler. Ignoring rebuilding efforts of the recreational sector and
keeping the current bag limit will have strong negative impacts on the recreational
sector, in particular in Germany where 64% of sea anglers are non-resident tourist
and deterred from current management regulations. Further, keeping the bag limit
of five cod per day will have strong adverse effects on recreational data collection in
future.
5.2.2
5.2.2.1

Impacts of catch and release (ToR a)
Post-release mortality (ToR a)

For many species, discard mortality is unknown, so programmes have been initiated
to collect data on commercially caught fish, but these generally focus on commercial
netting and trawling with little data collection planned on hook and line fisheries. This
represents a large gap in the evidence-base and has a significant impact on effective
fisheries management as stock assessments will be inaccurate if discard mortality is not
accounted for. Discards of unwanted bycatch species and target species are high in
both commercial and recreational marine hook and line fisheries in Europe. In addition, the management measures implemented for recreational fisheries generally increase the proportion of released fish.
Catches by recreational anglers can represent a significant proportion of the total removals. Marine recreational fisheries comprised of between 2 and 43% of removals of
some key European fish stocks (Radford et al., 2018), and represented around one quarter of catches of the Northern European sea bass and western Baltic cod stocks (Hyder
et al., 2018b). Information is available in Europe for some species, with studies limited
to Atlantic cod, European sea bass, and Atlantic halibut. Hence, post-release mortality
is a large uncertainty in the assessment of stocks that are targeted by both commercial
and recreational fishers. In addition, there is a potential for non-capture (e.g. “dropoff”) mortalities which may have to be considered.
To fill this evidence gap, we recommend that that the European Commission fund a
service contract lot under the EMFF umbrella on post release mortality of recreational
hook and line-caught fish. This should assess current state of knowledge and fill
knowledge gaps for some key species. To achieve this, a mixture of desk-based study
and experimental work is needed to compile data on mortality of hook and line-caught
fish, to underpin the evidence-base to account for discard survival (Annex 6).
5.2.2.2

Sublethal effects (ToR a)

There is also potential for sublethal effects, e.g. behavioural changes (Cooke and Sneddon, 2007). Sublethal effects can occur as a consequence of hooking and handling stress
and, even if the individual fish survives, can have significant consequences for the
stock. For example, discarded fish may skip spawning or interrupt protection of
spawning nests, both of which can lead to a loss of reproductive success (Suski et al.,
2003). Fish with altered behaviour after being discarded are more prone to predation
which can lead to increased mortalities if predators are present (Cooke and Philipp,
2004). This lack of knowledge will affect our ability to effectively manage stocks that
are exploited by hook and line fisheries. Two ongoing studies on sublethal impacts of
catch and release were presented.
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Physiological impacts of catch and release on Atlantic halibut

Atlantic halibut (Hippoglossus hippoglossus) is a popular recreational target species in
the North Atlantic. In Norwegian waters, this species is regulated by a minimum and
maximum landing size, which requires the release of all below 80 cm and above
200 cm. Moreover, this species has become one of the most popular voluntary catchand-release species for recreational anglers due to its large size and powerful endurance during the fight. Recently, catch and release practice for halibut has received substantial public critique questioning the sustainability and ethical tenability of this fishery. Currently, the Norwegian Food Safety Authority is considering a ban of voluntary
catch and release practice due to potential fish welfare issues. Although a recent postrelease mortality study showed that post-release survival can be very high (Ferter et
al., 2017), potential fish welfare issues remained unstudied. Thus, a study focusing on
sublethal effects of catch and release (particularly fighting time and air exposure duration) on halibut was conducted in Norway in 2016 and 2017. Halibut were caught with
angling gear, and exposed to different air exposure treatments (0, four and ten
minutes). Blood samples were either taken directly after capture (baseline) or after a
holding period of up to 24 hours. The blood was analysed in the field (glucose, lactate,
and hematocrit) and in the laboratory (cortisol, chloride, potassium, osmolality, and
pH). The results of this study enable to evaluate C&R of halibut from a fish welfare
perspective, and contribute to the development of best practice guidelines to minimize
negative C&R impacts in this species.
5.2.2.3

Modelling sublethal effects of catch and release angling

Catch and release is an important tool for the conservation of sea bass, and management measures have led to increases in release rates in recent years. Post-release mortality of sea bass has been estimated to be 5% for the northern stock (Lewin et al., 2018),
but there is little understanding of potential sublethal effects of capture on growth and
reproduction.
Testing sublethal impacts experimentally is very challenging, so an energy budget
model was developed to test a range of hypothetical fishing scenarios and investigate
potential sublethal impacts of catch and release fishing on growth and reproduction.
Sea bass incur energetic costs during capture, and may suffer a range of sublethal injuries and behavioural changes that could affect feeding rate. By combining energetic
costs of capture with reduced feeding effects due to injury or behaviour, it is possible
to estimate the reduction of energy available for growth and reproduction. In the absence of species-specific data, hypothetical capture scenarios were used that represent
a combination of reduction in feeding efficiency for a specified time and the energetic
cost of capture. In addition, the impact of timing of capture was considered as energetic
costs during autumn migrations could have a greater consequence to growth and reproduction. Finally, any effects seen from catch and release fishing may be compounded if individuals are caught and released multiple times.
In conclusion, hypothetical capture scenarios from this theoretical study suggest that
catch and release fishing may have potential consequential impacts on growth and reproduction of sea bass. However, further experimental investigation is required to
identify specific scenarios to test in this energetic model.
WGRFS recommends: studies of the impacts of catch and release are lacking for most
common recreational species. More studies need to be funded on key species including cod, sea bass, pollack, sea trout, salmon, Atlantic halibut and Bluefin tuna. A
proposal has been drafted by WGRFS (Annex 6) for the European Commission to
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fund a service contract lot under the EMFF umbrella that should be put forward to
the EC by ICES and the RCGs.
5.3

European & regional coordination (ToRs c&d, WP1)
5.3.1

European Parliament position on MRF (ToR c)

The European Parliament Committee on Fisheries (PECH - http://www.europarl.europa.eu/committees/en/pech/home.html) requested a study to evaluate the value and
impact of recreational and semi-subsistence fishing within different regions of the EU
and funded a consortium of Cefas, AZTI, and Thünen-OF to deliver the EURecFish
project. EURecFish examined the social benefits, economic value, and environmental
impact of marine recreational and semi-subsistence fisheries in six marine regions of
Europe (Hyder et al., 2017). The analysis for the project relied heavily on the data compiled by the WGRFS to generate European estimates (Hyder et al., 2018). The total economic impact of marine recreational fishing amounts to 10.5 billion euro, supporting
almost 100 000 jobs. The impact varies between fish stocks, representing 2–43% of total
catch. The marine recreational fisheries are biologically and economically important,
so should be included in stock assessment to ensure sustainability, and considered a
sector for development alongside commercial fisheries and aquaculture under the CFP
(Hyder et al., 2017). Ten recommendations were made to support the development and
understanding of marine recreational and semi-subsistence fisheries in Europe:
1 ) MRF has a large economic impact, so should be sector under CFP.
2 ) MRF catches should be included in stock assessment to ensure sustainability.
3 ) All species should be reported, not solely the few specified in legislation.
4 ) Regular MRF data collection is needed, especially in Mediterranean and
Black Seas.
5 ) Tourist MRF can be large, but data are needed on benefits and impacts.
6 ) Studies of human dimension needed to quantify impact of MRF management.
7 ) Social and wellbeing benefits of MRF need to be quantified, so studies are
needed.
8 ) Release rates are high, so a better understanding of release mortality is required.
9 ) Data needed on MRF impacts to separate from anthropogenic impacts before policy developed.
10 ) SSUBF should not be treated separately, but identified and included in surveys.
Based on this report, the PECH committee developed a position statement on the state
of play on MRF in Europe (2017/2120(INI)). The rapporteur was Norica Nikolai, MEP,
and the statement was drafted with input from stakeholders including WGRFS. The
position statement was adopted by the PECH committee in 2018 (http://www.europarl.europa.eu/sides/getDoc.do?type=REPORT&mode=XML&reference=A8-20180191&language=EN). The importance of MRF was recognised particularly in terms
participation, catches, and value that was created often in coastal communities. At the
same time, Member States needed to ensure that MRF is sustainable and compatible
with CFP, and to protect the artisanal fleet. The recommendations can be found in the
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paper, but in summary: robust and regular data collection was needed (multispecies,
all gears, socio-economic) that can be accessed by end-users easily; MRF should be embedded in future regulation (CFP, Control Regulations); further rules should be developed for management; and that financial support was needed through EMFF for both
research and development.
5.3.2

GFCM recreational fishing working group (ToR c)

Mediterranean and Black Sea fisheries face serious challenges, with approximately 85%
of the scientifically assessed stocks considered to be fished outside safe biological limits. The GFCM developed a strategy for the Mediterranean and Black Sea fisheries that
aims to ensure that the status of commercially exploited stocks is reversed by 2020. This
will be achieved through of a series of targets, outputs and activities, including generating robust and timely information on recreational and small-scale fisheries. This led
to establishing a GFCM working group on recreational and small-scale (WGSSF), with
the aim to assess the impacts of MRF, and a roadmap was developed to move towards
this aim.
A questionnaire on MRF was delivered to GFCM Contracting Parties and Cooperating
non-Contracting Parties (CPCs) in 2017. This collected the main characteristics of MRF,
ongoing surveys and data collection, national legislation, existing studies and MRF organizations. Preliminary information highlighted the diversity of gears (e.g. rod and
line, spear, traps, longlines, hand-gathering, etc.), locations (i.e. shore, boat, underwater), and targets (e.g. finfish, shellfish, crustaceans, etc.). Based on these findings, the
following work plan has been agreed for 2018–2020:
•

•

•

Compile expert input and collect additional available information on MRF
to complement the information received through the questionnaire on MRF
and to be submitted for validation by countries;
Carry out pilot studies towards the development of harmonized guidelines
for monitoring MRF in the Mediterranean and the Black Sea, in line with the
proposed roadmap;
Countries, NGOs and other experts are invited to carry out technical, scientific and socio-economic research on GFCM priority species targeted by
MRF and impacts of MRF on these species.

A second step of this roadmap is to draft a manual for MRF data collection in the Mediterranean and Black Sea. The main goal is to provide a clear methodological framework to allow Mediterranean and Black Sea countries to adopt and/or implement suitably harmonized sampling and survey monitoring schemes. This will allow GFCM
CPCs to set up data and perform MRF collection, check the quality of collected data,
analyse data and engage stakeholders in such process. The manual will be tested using
five pilot studies selected among the countries of the GFCM area of application with
the aim of assessing fishing effort, catches, and collecting macro-data on the overall
economic impact of the activity.
WGRFS recognises the importance of data collection in this region and proposes to
work closely with the WGSSF to support it overall aims and to reduce duplication
of effort.
5.3.3

Regional data collection (WP2)

The CFP is moving towards a regional approach for fisheries management and is one
of the goals of the EU MAP (2016/1251/EU). In the past, data collected at regional scale
were a collection of diverse national sampling schemes, but the EU MAP identifies the
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need for regional sampling plans to provide data. However, it is unclear how this
should be implemented.
5.3.3.1

Biological data

In the case of recreational fisheries data, conflicts between national and regional data
needs may arise. Recreational fisheries could have an impact on components of stocks
that extends to into international waters and stocks that are inshore of national interest.
This means that a trade-off is needed between regional and national data needs. Current requirements for recreational data (specifically catch and effort estimates) are supplied for relatively very few species and stocks, especially only for species that are
mandatory to collect and provide data under different regulations (i.e. EU MAP, Control Regulations). However, for effective regional data collection and regional coordination, there is a need to increase the number of multispecies surveys and evaluate the
impact of these fisheries in different stocks and regions.
For EU members, funding is provided under the European Maritime and Fisheries
Fund (EMFF) budget for MRF data collection within the DCF, with pilot studies required. Many pilot studies are underway that will improve the knowledge of the impact of these fisheries in different stocks and the need to cooperate and coordinate
among different Member State in the data collection of recreational fisheries where the
impact on share stocks is considered important.
Regional cooperation and coordination will include different regional sampling plans.
It is very unlikely that single optimized regional sampling plan will be developed, instead a set of scenarios that need to be evaluated. For regional data collection, any regional sampling plan should consider: 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. Furthermore, as both human and budgetary resources are limited, there is a
need for a cost–benefit framework to: evaluate the sampling costs and the precision
achieved; evaluate the data quality needs for stock assessment; and assess on how sampling resources within a region could best be allocated.
WGRFS has an important role in the development and evaluation of regional plans to
ensure that methods and sampling designs are statistically sound and data collected
can be synthesised at a regional level.
5.3.3.2

Economic data collection (WP2)

Collection of data to evaluate the economic impact of MRF is challenging. The data to
be collected depends on the specific question that the end-user would like to address.
These questions could focus on anything from the non-market benefits to society to the
impact that MRF has on a given economy. Therefore, the most common possible questions relate to:
•

•

Estimation the private benefits of MRF: revealed preference methods are
the most common estimation procedure, where the economic value is revealed by the purchasing habits of anglers. While the method is well stablished in the literature, it has limitations as it is correlated with the economic
cycle.
Estimation the social benefits of MRF: this focuses on non-market resources like nature conservation, health (stress), among others. Generally,
stated preference models (contingent evaluations) are used, with the main
limitation related to the complexity of establishing long-term effects.
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Estimate the economic and social impact on the economy of MRF: trip expenditures and capital invested (durable and semi-durable) must be collected using surveys. The main advantage is that is relatively easy to calculate and comparison with other recreational services is straightforward. The
limitations come from the static nature of the approach and that no substitution effects are considered.
Optimal management/regulation: stated or revealed preferences methods
can be used and models are required. This can help to visualize in a single
currency (money), the conflicts and trade-off arising within MRF and/or between recreational and commercial fisheries. The main difficulties are complexity of the sampling process, models do not exist for all regions, and behavioural responses to management are very difficult to predict.

In designing an economic data collection programme, it is important to identify the
end use of the data and then the methodology can be developed. Not all the questions
require neither the same data nor the same sampling intensity. Additionally, if optimal
management is to be assessed, models are needed that can resolve the trade-off (uses
of fish resources) effectively.
5.3.3.3

Regionalisation projects (ToR d)

Regionalisation is central to deliver the CFP and is part of the EU MAP (2016/1251/EU).
However, it is unclear how regionalisation should be implemented, so that European
Commission have funded several projects to support delivery of regional cooperation.
In 2014, two projects were funded, fishPi (Atlantic) and MARE 2014/19 (Mediterranean
and Black Seas). Recreational fisheries were not included in the call, but fishPi recognised the importance and included it in the project. It was not possible to cover all
relevant issues within these projects due to time and budgetary constraints, so the European Commission launched another call on regional cooperation in 2016 that included a specific topic on recreational and small-scale fisheries. Four projects were
funded three of which cover recreational fisheries biological and socio-economic data
collection. The forth project focuses on large pelagics and does not include recreational
fisheries, but the coordinator has contacted with WGRFS for advice on the impact of
recreational fisheries. The following sections cover the three ongoing projects that include MRF.
5.3.3.3.1

North Sea, Eastern Arctic and North Atlantic-FishPi2

FishPi2 is a continuation project of FishPi2 focusing in the Atlantic region. The main
objective of FishPi2 is the practical implementation of the regional sampling plans and
the impact of these fisheries on fish stocks. Data compiled from MS surveys and studies
will be used to assess this impact. Data gaps will be highlighted where MRF catches
have been included in fish stock assessments, and flagged to main data collection providers and end-users (i.e. RCGs, ICES). Areas that might benefit from regional cooperation will be identified. This will be done using a specific case study on sea bass in the
Atlantic region, where several MS share the same stock. Data management (archiving
of data, processes of quality assurance and quality control), different options to incorporate MRF data in existing databases (i.e. RDB, JRC), and the structure, standard formats and necessary fields will be considered. Finally, best practice guidelines, protocols etc. will be provided to improve the regional coordination in the data collection of
MRF data. The project will deliver in 2019 and the outcomes will be shared with the
WGRFS.
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5.3.3.3.2

SECFISH

SECFISH aims to improve the quality of the data collection and strengthening regional
cooperation regarding economic data on fleets, aquaculture, fish processing and recreational fisheries. Recreational fisheries is not currently included in the economic data
collection although there are regions where this is very important for the regional economy. WP 7 will, therefore, address the question how this sector can be included in future economic data collection. The aim of SECFISH is to set up a new and improved
framework to look at the quality of national survey schemes and document bias in data
collection. This will lead to estimates that satisfies the ICES quality assurance framework, delivers requirements of the EU data collection framework, and provides an assessment of quality for end-users of the data. Further SECFISH will identify the
metadata formats required to capture and integrate recreational fisheries data into the
existing Regional Data Base Estimation System (RDBES). In addition, SECFISH will
specify the data requirements (type of data, frequency of collection) of socio-economic
data collection to assess the economic and social benefits of the marine recreational
fishing sector that will enable the development of models that incorporate both economic value and biological sustainability. Work in SECFISH will be conducted in close
cooperation with FishPi2, particularly those WPs dealing with small-scale fisheries
(SSF) and recreational fisheries, which share common issues (e.g. importance of collecting good quality data and need to store data in RDBESs).
5.3.3.3.3

Mediterranean and Black Sea-STREAM

STREAM aims to build experience in regional cooperation in the Mediterranean and
Black Sea. This includes the Regional Sampling Plans (RSP) and will provide elements,
tools, and expertise to support the design of Multiannual Regional Work Programmes
(MRWP). It will rely on a common and harmonized design, and consider the contribution of end-users, MSs and stakeholders. In addition, STREAM will identify and propose areas of regional cooperation for small-scale fisheries (SSF) and recreational fisheries (RF), and evaluate the need for a regional sampling plan, including resource implications. The plan is to identify areas of regional cooperation for SSF and RF, and
assess methods and procedures already in place within the different Mediterranean
and Black Sea countries for data collection and data management, to provide guidelines on the best practice methodologies to sampling, processing, analysing and managing catch, biological and spatial-temporal data of SSF and RF. Both sectors are an
integral part of the Mediterranean and Black Sea coastal life and communities, representing a cultural milestone and an important economic driver for all countries bordering the basins. Although SSF and RF are different, these types of fisheries have similarities that justify a common approach. In most cases, both are practised in the coastal
areas, at short distances from the ports, and therefore strictly dependent on local and
regional habitats. Due to their diversity and complexity, official statistics are often incomplete for SSF and absent for RF. Following the requirements of the EU MAP, MSs
have included pilot studies in their 2017–2019 Work Plans, with the aim to assess the
share of catches from RF in relation to commercial catches. These pilot studies should
be finalised by end of 2018, but most of MSs currently lacks data collection methods
and procedures.
WP5 will first evaluate the availability, quality and existing gaps of transboundary data
for both SSF and RF in four case studies (CSs): Adriatic Sea, Aegean Sea, northwestern
Mediterranean Sea, and Black Sea. The main reason for focusing on such CSs is the
presence of shared commercial stocks exploited by SSF and RF belonging to different
countries, and are highly diverse in terms of gears, target species, seasonality of the
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fisheries, port location, etc., so represent a significant challenge for sampling. This will
allow identification of the common needs for both sectors in a regional context (Mediterranean and Black Sea). In addition, guidelines will be developed for the collection
of data on the spatial distribution of the fishing effort for the two sectors. All these
aspects will be included in a final document concerning the best practice methodologies for sampling, processing, analysing and managing biological and spatial data of
SSF and RF. If the need is justified, a roadmap with actions and a draft plan will be
compiled considering the relevant work carried out in the previous regional grants and
information in the national Work Plans. STREAM will work in cooperation with the
FishPi2 and draw on the work of relevant ICES groups and other scientific fora.
WGRFS recognises the important of development of regional approaches and the
need for economic data collection. A review of the outcomes from the regional cooperation projects should be done by WGRFS.
5.4

Data storage and retrieval (WP1)
Marine recreational fisheries (MRF) catches have been collated by the EC Joint Research Centre (JRC) since 2010 for the Scientific, Technical and Economic Committee
for Fisheries (STECF). In 2014, WGRFS highlighted significant issues with the MRF
catch data collated by JRC, meaning that recreational catch statistics provided by JRC
need to be treated with extreme caution and is of little use to end-users. In addition,
MRF data are stored in a separate database to the commercial catch data, making the
compilation of data for assessment challenging. This is not a sensible or efficient approach to data provision, so a database that contains recreational fisheries data should
be developed.
Different options to store recreational fisheries data were considered by WGRFS in
2017, with two potential solutions: 1. improve the JRC database; or 2. engage with the
RDBES system being developed by ICES. Given the nature of the RDBES and the set of
end-users, WGRFS felt that storage of MRF data in RDBES would maximise uptake
and use. WGRFS provided a summary of the data fields needed to be included in
RDBES, and has been working closely with ICES to identify the possible options for
the incorporation of MRF data and the time-scales over which this could happen.
The varied nature of the recreational fishery and culture differences in responses to
survey instruments mean that a single design is not possible or efficient to deploy
across Europe. The variety of different designs mean that an approach to include raw
data and raising is unlikely to work in the short team, as a bespoke coded procedure
would be needed for each survey. Instead, raised tonnages and numbers of fish caught
and released should be captured by area and year, alongside length–frequency distributions and a short description of the survey.
A list of fields has been identified and it was agreed to progress under FishPi2 and to
submit a new proposal to ICES. This would provide an opportunity to test and review
the database at the WGRFS in June 2019. In the longer term, the WRGRF should consider the inclusion of raw data and raising procedures in the RDBES.
MRF data need to be included in the RDBES as a matter of urgency to increase efficiency of uptake and use by end-users. This is likely to become more of an issue over
the coming years as more MRF data are included in stock assessments. The initial proposal of a simple approach of including raised estimates and a short assessment of
quality of the data are not difficult to implement. This would be easily possible given
the right priority in time for the 2019 data call, with a longer time-scale for upload of
historical datasets.
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WGRFS recommends that a database that brings together estimates of marine recreational fisheries catches for end-users is needed as a matter of urgency. A paper that
summarises the key issues and proposed solution to include recreational catches in
the RDBES is provided in Annex 7 of the WGRFS 2018 report. Support is needed
from ICES to resolve this issue, agree time-scales, and put a solution in place for
2019.
5.5

Survey design, quality, and analysis (ToR b, and WP4)
5.5.1
5.5.1.1

New experiences from outside Europe (ToR b)
Australia

In Australia, large-scale recreational fishing surveys have been mostly based on off-site
methods, with telephone used as the primary contact method. Frame under-coverage
and non-response represent growing issues. While licence frames are available in some
jurisdictions, there is no complete registry of fishers in any State or Territory of Australia. General population surveys have in the past relied on phone directory sampling,
recognising that non-phone and mobile-only households are not covered. Several onsite surveys have found no significant difference between the avidity profiles of landline (directory listed) and mobile phone-only fishers. These observations while encouraging do not address the question whether there are underlying differences in participation rates (i.e. whether a person is a fisher or not) between the two groups. A general
fishing survey currently underway in Tasmania has used a sample frame that includes
both mobile and landline phone numbers, providing an opportunity to examine
whether the mode of phone ownership is a factor in participation and avidity. Preliminary results suggest no significant differences in response rates and avidity profiles
for mobile and landline respondents. Overall, the rate of participation appears to be
higher amongst mobile owners, but this is largely influenced by demography. Mobile
owners are biased to the younger age groups while landline owners are biased to the
older age groups. When participation rates are corrected for age, the largest difference
was in the 60+ age group, where participation rates for mobile owners were 1.7 times
higher than for landline owners. Further analyses are required to fully explore this aspect.
Using an analysis of survey response rates over the past two decades, the effect of increasing non-response is evident in screening and follow-up panel (phone-diary) survey components. However, while response rates have declined they are still above 70%
for all survey components. Importantly, respondents who have agreed to participate
in the diary component of a survey (run over 6–12 months) continue to produce full
response rates of over 90%. Our experience indicates that while there is a general decline in willingness to undertake surveys (all types), through attention to respondent
management it is still possible achieve very high response rates thereby reducing biases and uncertainties.
5.5.1.2

Canada

The tidal waters recreational fishery in British Columbia is open all year to Canadians
and non-residents. All fishers are required to purchase a tidal-water recreational fishing licence for fishing for any finfish or shellfish species. In this fishery, a variety of
target species are fished by various legal methods, primarily angling and shellfish trapping from boat, and beach digging, but with other methods common in certain locations. Over 300 000 licences are sold annually, including short-term and annual licences. This fishery is monitored by creel survey and a separate Internet survey.
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Creel Survey of Fishers Angling by Boat

In marine waters of British Columbia, access point creel surveys and paired aerial effort
count surveys began in the 1970s; the methods are largely similar today, although there
have been methodological improvements over time. Creel interviews collect information on catch per boat trip, as well as fishing period and area. Aerial counts of vessels that are actively angling are used to generate effort by survey area. To estimate
total catches per month, the average catch per trip in the month is multiplied by the
estimated total number of angling trips in that month. Estimation of total number of
angling trips involves two steps. First, aerial counts are expanded for trips that were
missed because they were not active at the time of the count; this expansion is based
on fishing period information collected during the creel interviews. Second, the average of these expanded counts from different days is expanded for all days of the month.
All analyses are done stratified by day-type (week and weekend) and survey area.
One challenge for the creel survey is that a large proportion of fishing trips originate
in fishing lodges in some areas, and it is difficult to ensure a representative sample of
those trips in creel interviews. Further, it is not possible to stratify the analysis by lodge
and private trip, because the aerial counts cannot distinguish these boat types. Therefore, a bias would result due to potentially differential sampling rate of lodge trips with
likely higher catch rates. To protect against this bias, a recent survey improvement is
to estimate the lodge catch through a logbook system, and limit the creel survey estimate to only non-lodge trips by removing reported lodge trips from the total trip estimate. Currently, lodge reporting is incomplete, so this bias source has been reduced by
logbook reporting, but is still affecting the creel estimates.
Another bias source receiving attention currently is the effect of randomly scheduled
aerial count flights being cancelled because of poor weather. Given that fewer boat
trips will occur on poor weather days, underrepresenting poor weather days in the
aerial counts will lead to an overestimate of boat trips and thus of catch. Currently, we
are investigating the use of trailer counts, and of video camera counts of vessels leaving
ports, as the basis for imputing counts on days with missed flights.
Even considering these concerns, the creel survey generates very good estimates of total catch by species, area and month. However, while the creel survey covers most areas and months with relatively high fishing intensity, most area-months are not surveyed, and estimates are only developed for species caught by angling from a boat.
5.5.1.2.2

Internet Recreational Effort and Catch Survey

Canada conducts an Internet survey of licence holders (iREC) to develop estimates of
effort and catch for areas and times not covered by the creel survey, and for the fishing
modes other than angling by boat. Since 2012, between 6000 and 20 000 licence holders
are randomly selected each month to report on their fishing activity and kept and released fish. Participants are sent by e-mail a survey link to a survey website where they
record their fishing reports. Participants are asked to report both their personal catches
and that of any juveniles (under 16 years of age) fishing with them, to ensure that estimates represent total catch of all fishers. Reports are individualized, enabling analysis
stratified by licence type characteristics. Reported effort and catches are expanded, to
represent totals by that of all licence holders, by expanding to the known licence holder
population.
As a completely self-reported survey, the resulting estimates are subject to various
sources of bias. For example, while completing the survey is mandatory, typical survey
completion rates are 30–35%, so non-response bias may be present. To correct for bias
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in the iREC estimates, bias correction factors are developed by regression of iREC estimates with corresponding creel survey estimates. Applying these factors to iREC estimates for month-area combinations without creel survey coverage allows a complete
set of catch estimates to be made. This approach cannot be applied to fishing methods
other than angling from a boat, so other approaches are being considered.
5.5.1.3

USA

In the United States, the Marine Recreational Information Program (MRIP) administered by the NOAA Fisheries Service is continuing work to improve the statistical design and implementation of surveys of marine recreational fishing conducted cooperatively with interstate commissions and/or state agencies in each of the Agency’s six
regions. Dave Van Voorhees provided an MRIP update that focused on three topics:
1 ) The MRIP transition to new survey designs for estimating catch and effort
on the Atlantic coast and in the Gulf of Mexico.
2 ) A “Capture–Recapture” survey design that MRIP has been testing.
3 ) A 2018 pilot study that will test a “Push to Web” survey design compared
with a straight mail survey approach for monitoring private boat and shore
angler fishing effort.
5.5.1.3.1

MRIP Transition

MRIP is in the process of completing a planned transition to a new mail survey of private boat and shore fishing effort and a redesigned Access Point Angler Intercept Survey of charter boat, private boat, and shore angler catch rates (mean catch per angler
trip).
A series of MRIP pilot studies led to the development of a new mail survey design
called “The Fishing Effort Survey” (FES). The FES was certified by MRIP in 2014 as an
appropriate survey design to replace the “Coastal Household Telephone Survey”
(CHTS) that had been conducted since 1981 and was only used in recent years to estimate private boat and shore fishing effort. A recent review of MRIP conducted by the
US National Academies of Science, Engineering, and Medicine stated: “The [Fishing
Effort Survey] methodologies, including the address-based sampling survey design,
are major improvements.” Using the US Post Office list of residential mailing addresses
as a sample frame in each coastal state, the FES provides more complete coverage of
private boat and shore fishing participants than the random-digit-dialling CHTS. It
also has much higher response rates (35–40%) than the CHTS in recent years (less than
10%). The FES produces much higher estimates of fishing participation (number of active anglers) and fishing effort (number of angler fishing trips) than the CHTS.
An MRIP pilot study conducted in 2010 tested a new sampling design for the Access
Point Angler Intercept Survey that had been conducted on the Atlantic and Gulf coasts
since 1981 to collect data on angler fishing trips and estimate mean catch per angler
trip for different fish species. The new APAIS design was certified by MRIP in 2012 as
an appropriate design to replace the previous version of the APAIS, and it was first
implemented in 2013. The NAS review stated: “The current methods used in the APAIS
… are a vast improvement over the previous sampling and estimation procedures and
reflect state-of-the-art methods in survey sampling.” The new design more strictly adheres to formal probability sampling in its selection of fishing access points and time
intervals for obtaining angler trip interviews. The new design does not allow interviewers to leave an assigned access point to visit alternate access points (not selected
by sample draw) and does not allow interviewers to decide when to visit, or how long
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to stay, at an assigned access point (i.e. the time interval is fixed). In addition, the new
design provides more complete temporal coverage of angler fishing trips than the old
design with respect to the time of day. Interviewing assignments are made for fixed 6hour time intervals, and multiple time intervals spread across a 24-hour day are eligible
for selection. For these reasons, weighting of the observed angler trips to properly account for the complex, multistage cluster sampling design is much more straightforward to support a design-based estimation approach.
MRIP recognized that a Transition Plan was needed to ensure that implementation of
the new survey designs would not lead to a major disruption of stock assessments and
fisheries management. Stock assessments rely on having a comparable time-series of
catch statistics, and any changes in survey designs can affect survey estimates and disrupt the time-series. Fishery managers need to be sure that survey catch estimates in a
fishing year are comparable to the annual catch limits (ACLs) that have been set by the
stock assessments. Estimates of recreational catch produced by any new survey designs are not likely to be directly comparable to recreational ACLS set by stock assessments that only used catch estimates based on the old survey designs. It is very important to have all historical catch estimates in the same “currency” for use in stock
assessments, and it is equally important for managers to have ACLs and catch estimates in any given year that are measured in the same “currency”. A Transition Plan
was needed to ensure that past and current catch statistics could be appropriately calibrated into the same currency. Calibrations were needed to (1) convert past CHTS effort estimates into estimates more comparable to those produced by the new FES (i.e.
estimates in the FES currency) and (2) convert past APAIS estimates (prior to 2013) into
estimates more comparable to those produced by the new APAIS design (i.e. estimates
in the new APAIS currency).
MRIP formed a team in 2014 to develop the transition plan that included representatives from NOAA Fisheries, the four regional fishery management councils, the Atlantic and Gulf of Mexico interstate marine fisheries commissions, and several Atlantic
and Gulf state agencies. To develop a calibration that would account for the switch
from the CHTS to the FES, the Team planned for side-by-side conduct of the CHTS and
the new FES in all states for three years (2015–2017). During the benchmarking period,
only the CHTS effort estimates for private boat and shore anglers were used in assessments and management. With the help of expert consultants hired by MRIP, a calibration model was developed and accepted by six independent peer reviews in a June
2017 workshop. The model is now being applied to convert past CHTS effort estimates
into the FES currency.
The transition team also planned for the development and incorporation of a calibration that would account for the 2013 APAIS design change. Side-by-side benchmarking
of the new and old APAIS designs in all states was not feasible due to the high cost of
implementing either design in any given state. This made development of an appropriate calibration approach much more challenging. However, with the help of expert
consultants, an approach was developed that that weighted, or reweighted, APAIS
data collected prior to 2013 using raking methods. This approach effectively weighted
past APAIS data to better reflect the distributions of angler trips obtained by the new
APAIS in 2013–2017 with respect to primary area fished, angler residency type (e.g. instate vs. out-of-state), fishing access point activity level, and other key variables that
influence APAIS sampling and estimates. This calibration approach was accepted by
six independent peer reviews at a workshop held in March of 2018, and the approach
is now being applied to produce estimates for years prior to 2013 that are in the new
APAIS currency.
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MRIP expects to have fully calibrated effort and catch statistics available by July 2018.
Catch statistics for 1981–2017 will be in the same currency as estimates for 2018 and
later years. The calibrated effort and catch statistics will be incorporated into stock assessments and the setting of stock-specific ACLs over the next few years. Efforts have
been made to schedule stock assessment updates or benchmark assessments for stocks
with significant recreational catches as soon as possible, but for some stocks the calibrated recreational catch statistics will not be immediately incorporated into assessments and ACLs. Only the FES is being conducted in 2018 to estimate private boat and
shore angler trips. The FES/CHTS calibration will be used to convert 2018 FES estimates
into the CHTS currency, so that appropriate comparisons can be made with 2018 ACLs
still based in part on the CHTS estimates from prior years. This back-calibration approach will be used beyond 2018 for any stocks that still have ACLs based on assessments that have not incorporated historical catches in the FES currency.
5.5.1.3.2

New Capture–Recapture Survey Design

MRIP has been supporting several research projects that have been testing a new “Capture–Recapture” survey design (Liu et al., 2017) that combines a self-reporting program
with a shore-side access point survey. The reporting component can be a mandatory
census or a volunteer panel, and the reporting can be facilitated using electronic reporting applications. Three different projects have tested the mandatory census approach. The Mississippi “Tails ‘N Scales” and Alabama “SnapperCheck” survey designs have been used to monitor charter and private boat catches during the shortseason red snapper fishery. MRIP has provided support for the development and evaluation of these designs as “supplemental surveys” that can complement the general
MRIP surveys being conducted in these states to estimate recreational catches of all
finfish species. A pilot study conducted in South Carolina tested the mandatory census
approach for estimating catches of all species by both federally permitted and state
registered charter boats. The volunteer panel approach has been tested in two different
studies. In a project partly supported by MRIP, the Hart Institute at Texas A&M tested
the use of the i-Snapper angler app by a panel of volunteers to report catches of red
snapper in Texas. In a project funded by National Fish and Wildlife Federation and
NOAA Fisheries, CLS America tested this approach with a panel of volunteer charter
boat operators asked to report catches of all species.
In the Capture–Recapture design, the reporting component is the “capture phase”, and
the shore-side sampling survey is the “recapture phase”. The reporting component can
be a mandatory census survey of fishing participants (for-hire captains or recreational
anglers) or a panel survey of volunteer participants. The members of the population
who submit reports are not assumed to be a probability sample of the total population.
Therefore, the reports received are not assumed to be representative for the entire
study population and may not be suitable for producing accurate population estimates.
The shore-side survey must be based on probability sampling and it should ideally
provide full coverage of the access points used for the target population of participant
fishing trips. A reported trip is considered to be a “captured trip”, and a reported trip
that is also intercepted shore-side is considered to be a “recaptured trip”.
For this design to work well, it is important to be able to accurately match an intercepted trip to a report submitted for the same trip. With accurate identification of recaptures, it is easy to see how the design can be used to estimate the total number of
trips when some trips are not reported. Suppose you have 10 trips reported in the capture phase, and in a shore-side sample of five trips you have identified two of the trips
as recaptured trips. For simplicity, let’s also assume that the shore-side sampling of
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�)
trips is by simple random sampling. Your estimate of the total number of trips (𝑁𝑁
would be equal to the product of the total reported trips (n1 = 10) and the inverse of the
fraction of sampled trips (n2 = 5) that are recaptures (m = 2) as follows:
� = n1 X n2/m = 10 X 5/2 = 25.
𝑁𝑁

� - n1). An estimate of the
The estimate of the number of unreported trips is simply (𝑁𝑁
total catch for unreported trips (𝑦𝑦� U) can be estimated based on the mean catch of the
� U) as follows:
sampled unreported trips (𝑦𝑦
� - n1) X 𝑦𝑦� U
� U = (𝑁𝑁
𝑦𝑦

.

An estimate of the total catch for reported trips (𝑦𝑦� R) can be estimated using both the
catch data provided in trip reports (𝑦𝑦∗ ) and a correction factor based on both shore-side
observations (yR) and reports (𝑦𝑦∗ R) for the recaptured trips as follows:
𝑦𝑦� R = ∑ 𝑦𝑦∗ X (∑ 𝑦𝑦R / ∑ 𝑦𝑦∗ R).

The shore-side survey will most likely have a more complicated multistage cluster
sampling design, so the actual equations for these estimates will be more complex, but
such equations with appropriate weighting of the sample data can be developed in a
straightforward manner to accomplish the same objectives.
Successful implementation of this new survey design has some significant challenges.
The matching of an intercepted trip with a report submitted for the same trip can be
very difficult. Fishing participants (especially charter boat operators) may make more
than one trip per day. The problem goes away in a mandatory reporting approach if
participants are required to get a unique trip identifier prior to making a trip. That
identifier can then be easily obtained when the trip is intercepted. Matching is also
greatly facilitated if participants are required to report each trip before offloading fish.
That ensures the report of a trip by a participant will closely precede any shore-side
intercept of the participant to collect data on the trip.
Another important requirement is that the reporting behaviour of a fishing participant
is truly independent of being intercepted shore-side. A critical assumption is that there
is no correlation between reporting and shore-side intercepts. Violation of this independence assumption can result in a “correlation bias” in the estimates of unreported
trips and catch. Independence is assured if all participants are required to report each
trip before offloading fish and trips intercepted before they are reported are not
counted as recaptures.
The Capture–Recapture design also assumes that the shore-side sample is representative of all fishing trips. Fishing participants returning to access points not covered by
the shore-side survey sampling frame may have different reporting behaviour and
may take trips with different average catch rates than those returning to covered access
points. Therefore, estimates of total trips and total catch could be subject to an undercoverage bias, the magnitude of which would depend on the proportion of trips not
covered by the shore-side sampling frame. For this reason, the Capture–Recapture design is more appropriate to surveying trips and catch on for-hire boats than on private
boats, or from shore. Most trips made by for-hire boats return to access points to which
the public and surveyors would normally have access. It is much more common for
private boat and shore fishing participants to return to private docks or shorelines that
could not be easily covered with a shore-side survey.
The Capture–Recapture design appears to work most effectively with a mandatory
census approach. With adequate enforcement and compliance monitoring this approach can ensure that the proportion of unreported trips is relatively small. Less
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shore-side sampling would be needed, and statistical estimates of catch based on both
the reports and the shore-side observations could be much more precise. The volunteer
panel approach could potentially work well if: (1) a large proportion of the fishing participants are recruited into the panel; (2) volunteers are more avid than average and
more successful in catching fish; and (3) volunteers report all trips and do not drop out
of the panel. However, both recruitment and retention of panellists are likely to be difficult.
5.5.1.3.3

New Push to Web Pilot Study

In 2018, MRIP will be initiating a pilot study to test a Push to Web survey design as an
alternative, or supplemental, method for surveying recreational private boat and shore
fishing effort. The survey will use the same address-based sampling approach used by
the new MRIP Fishing Effort Survey (FES), contacting randomly selected households
by mail. The FES effectively merges the US Post Office’s complete list of mailing addresses with addresses in the National Saltwater Angler Registry to get a sampling
frame that allows for stratified sampling. Addresses that appear in both lists are treated
as one “matched” stratum, and addresses that appear only in the USPS list are treated
as a second “unmatched” stratum. Proportionally more sample is allocated to the
“matched” stratum with known fishing participants to maximize the sampling efficiency of the survey.
Residents of households contacted by mail will be directed to respond through a web
application. The web-based questionnaire will be programmed with appropriate skip
patterns to facilitate proper completion of responses to all pertinent questions. If a webbased response is not received in response to the first contact, a second contact will be
made to ask the household residents to respond through the web. Only after getting
no response from the reminder will recipients be given the option to respond by mail.
There are potential advantages to using the Push to Web design. It may be possible to
get a faster response from this approach than from a traditional return of a completed
mailed questionnaire. The use of a programmed web-based survey instrument may
also allow better quality control of recipients’ responses as they are being entered. The
web-based approach may also allow for use of a more complex questionnaire to collect
more detailed data without impacting response rates.
The pilot study will be making several comparisons. One version of the Push to Web
will use a web-based questionnaire that matches the one used in the current FES. Another version will use a more detailed questionnaire. Both versions will be compared
to the FES with respect to response rates, response data error rates, and fishing effort
estimates.
5.5.2

Analyses of survey data (ToR c)

Calculation of the required minimum sample size with a given level of precision was
demonstrated using length and age variables, using the 2012 Swedish tour-boat data.
Missing values and outliers are commonly encountered when analysing recreational
fishery survey data. For missing values, it is important to first understand the mechanisms that led to missing observations. The three mechanisms that lead to missing values were explained: (1) missing completely at random (MCAR where absence does not
depend on the response variable) (2) missing at random (MAR where absence is conditional on another variable) (3) not missing at random (NMAR where responders differ from non-responders). MCAR can be handled by deleting missing cases but caution
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needs to be taken especially when the sample size is small, otherwise, impute missing
values. MAR can be handled by imputation and NMAR through usage of models.
The need to explore the distribution of variables in different dimensions and different
plots types was demonstrated. This helps in identifying relationship between variables
hence better understand the data. This is especially the case when there are extreme
values in the data. Imputation should be done after handling “outliers”.
WGRFS proposes additional intersessional work on the analysis and inclusion of
MRF data in stock assessments that will comprise of a subset of members of
WGRFDS from Sweden, Germany, and the UK.
5.5.3

Review of QAT (ToR a&b)

To ensure quality assurance of recreational catch estimates from national surveys and
document bias in data collection that satisfies ICES and EU MAP requirements WGRFS
have developed a quality assurance toolkit (QAT) for evaluation (ICES, 2013). The aim
of this evaluation is to provide statements of quality of recreational data for end-users
including stock assessment scientists, and identify potential improvements to survey
design. During the evaluation of Greece, Italy and Portugal the QAT was evaluated if
it was still fit for purpose and/or if improvements could be made. In general, the group
valued the QAT as effective for quality assessment. However, several proposals were
made to improve the current QAT including:
•
•

Improved framing and wording of guiding questions;
Provision of definitions for survey terms in form of a glossary.

The work will be continued intersessional within a subgroup and with input from
SECFISH.
5.5.4
5.5.4.1

Assessing the quality of survey data (ToR a&b)
Greece

Greece is carrying out a pilot study to assess recreational fishing parameters in the
country with the final aim of using effort and cpue to estimate the proportion of recreational fisheries catch in relation to commercial catches. The study is ongoing and the
WGRFS Quality Assessment for this pilot survey focused mainly on survey design, as
the analysis is not yet complete (see Annex 8). The pilot survey is evolving in three
phases: a screening survey; a diary survey; and an onsite survey.
The screening telephone survey was conducted in 2017. Sampling was stratified according to 58 regional units of the country. These regional units were grouped in three
groups according to their exposure to the sea: A. island regional units; B. regional units
with sea exposure; and C. regional units with low/no sea exposure. Group A/B strata
were oversampled to allow recruitment of participants for the diary survey. Results
will be weighted to geographical distribution from the population census at the regional unit level. In addition, sample demographic distributions in terms of age, gender and educational level will be compared to the available census data and weights
will be applied if deviations are detected. Preliminary results of the screening survey
suggest that Greece has a high angler participation rate (9%), which fish few times,
catch small amounts of fish, and spend small amounts of money for their activity per
year, with fairly well distinguished fishing modes.
Characterization of the fishery is underway using questionnaires completed by the
Panhellenic Union of Recreational Fishermen. They fish from the shore (mainly spinning) and boat (using jigging and trolling lines, and spearguns). The majority travelled
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less 50 km to fish and fished with 10 nm of their port. Their fishery cost is mainly 0–20
euros, and their catch is 0–5 kg/day. The most commons species caught are Dentex dentex, Dicentrarchus labrax, and Diplodus sargus sargus.
WGRFS concludes that the Greek survey has a reasonable design, but the group
could not assess the validity of the analysis at this stage.
5.5.4.2

Italy

Italy are undertaking a pilot study to assess the relative share of catches of recreational
fisheries compared to commercial fisheries within the framework of the Italian National Plan 2017–2019 (EC REG. 199/08). The catches of recreational fisheries, as well as
other parameters, have to be assessed using the register of fishermen from Ministry of
Agriculture, Food and Forestry Policies (Mipaaf). The survey will be carried out in two
steps: 1. validation of the database and cross-checking the data with the information
coming from a screening survey; and 2. a field survey to evaluate effort, catches and
expenditure. The study was due to occur in 2017 and 2018, but due to delays in the
release of the database, the study was limited to one year, with the final report due in
June 2019.
The proposed methodology is as follows: the first step will be the analysis of the database, and its validation trough expert interviews and comparison with field studies
two administrative regions (Toscana in the Tyrrhenian Sea and Marche in the Adriatic
Sea). Once the database has been validated, a survey will be carried out and the results
will be raised to the national level. The program has just completed the design phase
and advice was given during a QAT exercise (Annex 8). The implementation phase is
going to start.
WGRFS concludes that the Italian survey has a reasonable design, but further consideration of the implementation and analysis stage is needed to ensure robust data
are provided by the survey. It would be prudent to revisit the pilot at the WGRFS
meeting in 2019, when more details are available.
5.5.4.3

Portugal

The project Pescardata, funded by the General Directorate of Natural Resources, Safety
and Maritime Services (DGRM) and undertaken by the Centre of Marine Sciences
(CCMAR) was defined for 2018. For the project, a comprehensive sampling strategy
was defined, where the Portuguese mainland coast was divided into 5 km sections of
coastline within NUTS II areas (North, Centre, Metropolitan Area of Lisbon - AML,
Alentejo and Algarve). Data collection started in January 2018 using face-to-face questionnaire surveys (ODK Android application), angling logbooks, historical sport fishing activity data from anglers’ clubs, and fishing tournaments. On-board observers are
also used to monitor boat angling events, while face-to-face questionnaires are being
conducted via roving creel surveys for shore angling and spearfishing, and access point
surveys used for boat angling and spearfishing. In onsite surveys, site selection is conducted through uniform random probability sampling.
The pilot project is ongoing, and will last until the end of 2018. As a result, only methodological procedures were analysed, but no major changes were proposed (Annex 8).
It should be emphasised that the project design was already based on the previous
year’s WGRFS meeting, which led to no significant gaps identified. The WGRFS discussed the unequal probability site selection added for grids without anglers and used
for cpue calculations. This approach was acknowledged not to be adequate for both
effort and cpue calculations, and thus not used in the current sampling design. The
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project was considered highly ambitious, but the sampling frame was considered adequate to the project objectives.
WGRFS concludes that the sampling design was considered ambitious, but adequate for the project goals and no relevant changes to the methodology were recommended.
5.6

Novel methods for collection & analysis of data (ToR b & WP3)
This session described novel methods for data collection and analysis including:
smartphone applications (apps), web extraction (from social media and other websites), cameras, and hydrophones.
5.6.1

Review standards & comparisons between traditional and app-based approaches (ToR b & WP3)

An optional online survey of WGRFS members and invited guests was done to gain
expert opinion into: i) the current and potential use of angler apps as a data source in
management of marine recreational fisheries in European and beyond; ii) the likelihoods of and preferences for various alternatives (one or many apps, a commercial or
agency app, etc.); and iii) how to coordinate the development of this tool and sharing
of resultant data. For the survey, an “angler app” was defined as a smartphone application that anglers interact with while fishing, thereby generating data that are of interest to themselves and maybe other anglers, and may provide insight into recreational fisheries. “Angler app” does not include platforms that creel clerks or others use
to record data. The survey was completed by around 40 participants from about
20 countries. The outcomes are currently being analysed, with the aim to use results to
develop a paper that: i) summarizes the current status of angler apps as a source of
marine recreational fisheries data in Europe and beyond; ii) describes how this tool is
emerging in various regions; and iii) provides recommendations for shaping the evolution of angler app use to ensure that the process is effective and efficient.
Dr Paul Venturelli (Ball State University) summarized the current and emerging literature. An overview was provided of the opportunities and challenges associated with
using angler app data in recreational fisheries management. Summaries were made of
the four studies (only two of which are published) that show that app-based approaches can generate results that are comparable to those from traditional creel surveys. However, these studies also show that the validity of app-based approaches depends on the type, quality, and amount of data; highlighting the need for additional
research and a large and reliable data stream. The need for development of suitable
data standards collected by apps was also highlighted. This was partly based on results
from a July 2017 workshop involving fisheries professionals and representatives from
angler apps (manuscript in preparation) which suggests that apps are already generating most of the types of data that are needed for research, and that data gaps are relatively easy to address. However, these data types should be automated and prioritized
so that using the app is not too much of a burden. Participants of the July 2017 workshop recommended the formation of an international council that maintains minimum
and optional standards for data collection, certifies that apps are meeting said standards, manages a data repository, and directs research.
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5.6.2
5.6.2.1

Other novel approaches (ToR b & WP3)
Using digital cameras and passive acoustic monitoring to monitor recreational fishing effort

Monitoring marine recreational fisheries is often challenging due to large geographic
areas that have to be covered, but useful survey methodologies have been developed
in the last decades (Pollock et al., 1994). In the past, information on recreational fishing
effort has been mainly collected with infrequent and labour-intensive on-site and offsite surveys. However, digital camera monitoring offers a cost-effective way to continuously monitor recreational fishing effort, and it is surprising that this approach has
not been extensively used given its widespread use in other contexts (Hartill, under
review). This section builds upon a session on web camera monitoring conducted during last year’s WGRFS meeting (ICES, 2017d) and aims to share experiences and lessons
learned from several studies, using digital cameras to monitor marine recreational fishing effort. Furthermore, another approach using passive acoustic monitoring is introduced and its applications and challenges discussed.
A recent review based on four early adopter studies using digital cameras to monitor
recreational fishing effort in New Zealand, Australia, and Germany summarized possible applications and challenges that were often initially unforeseen, and provides solutions and strategies to address these issues (Hartill, under review). The authors concluded that all aspects of a camera-based monitoring system should be considered collectively from the outset, including: camera location, configuration, service continuity,
image quality and interpretation, analysis, and data storage to optimize the utility and
value of the information they provide over the long term. Although digital camera
monitoring can play an important role in informing fisheries managers it may have
even greater utility when combined with more traditional survey methods (Hartill, under review).
In Poland, a pilot study has been initiated in 2018 using remote CCTV cameras to monitor Baltic salmon trolling fishing effort (A. Lejk, pers. comm.). CCTV cameras have
been set up in two marinas on the east coast of Poland. The cameras record boat movements between 04:00 and 18:00 each day. A high image frame rate (25 images per second) is set to ensure full coverage of the activity at each monitored marina and correct
identification of trolling boats. Preliminary results show that this is a cost-efficient
method, providing accurate estimates of salmon trolling fishing effort that helps to reduce bias in recreational catch estimates (A. Lejk, pers. comm.). In addition, direct
counts of trolling boats in ten relevant harbours located along the Polish coast with a
one month interval is conducted to extrapolate trolling fishing effort to the whole
Polish trolling fleet. To determine catch composition, catch rates, and collect basic biological data, observers from the National Marine Fisheries Research Institute participate in trolling cruises targeting salmon and sea trout and conduct on-site interviews
in the marinas. By combining on-board observations, on-site interviews and data collected through CCTV cameras Polish salmon trolling catches will be estimated (A. Lejk,
pers. comm.).
In Denmark a pilot study was initiated in the end of the salmon season 2017 on the
Island of Bornholm in the Baltic Sea using remote electronic monitoring (REM) with
CCTC cameras. The systems have been installed in three harbours to monitor trolling
boat activity. The systems are recording on a 24 hour basis (census data). Data are uploaded via 4G network and stored on a server for later analysis. Effort estimates (number and length of trips) from the camera systems are compared with effort estimates
from questionnaires (self-reporting) available at all harbours used by trolling boats on
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the Island of Bornholm. The relation between the estimates from self-reporting and
camera data is used to get total number of trips from harbours with no camera coverage. Observers from DTU Aqua are conducting on-site interviews in the harbours and
at boat ramps to get information on catches and collect biological samples. The total
Danish salmon trolling catches will be estimated by combining effort data from cameras and self-porting questionnaires with catch rates and biological information.
Belgium has a very low participation rate in marine recreational fishing, with an estimated 24 000 marine recreational fishers (Hyder et al., 2018b). This makes a national
screening survey using traditional methods practically impossible. Furthermore, Belgium is rather unique in that it has a coastline of only 65 km and only four relevant
marinas (Verleye et al., 2015). Hence, on-site surveys are used for recreational boat fishing effort estimation (which accounts for over 50% of the total effort of marine recreational fisheries in Belgium). In the past, manual harbour observations were performed
to estimate the effort from vessels. However, manual observations are very expensive
and time consuming. The use of cameras potentially provides a promising alternative,
as they can provide census data and coupled with a computer vision algorithm, the
manual labour in analysing the camera images can be drastically reduced. The Belgian
Maritime Rescue and Coordination Centre already has cameras in place in three out of
the four marinas. First contact was made in April 2016, leading to an agreement in
March 2018 that allowed the use of the camera images to monitor recreational fishing
effort (F. van Winsen, pers. comm.). The disadvantage of using third party cameras is
being constrained by third party regulations. This means slow processing and restricted access and retention of the images. For example, the camera feed cannot be
saved on own servers preventing the use of computer vision algorithm for automatic
image analysis. Therefore, rather than using census data, a random stratified sample
of days will be analysed.
Passive acoustic monitoring (PAM) is emerging as a cost-effective non-intrusive
method to monitor habitat health and biodiversity of marine habitats, and anthropogenic noise. Recreational fishing effort is a major component of most commonly used
methods for estimating catches of recreational fisheries. Accurate estimates of recreational fishing effort over large spatial scales are, however, particularly difficult to obtain. Two pilot studies have been conducted in Sweden and Portugal using PAM to
detect and count marine vessels and to discriminate between types of vessels such as
recreational boats, ferries and large ships. The results showed that PAM using an automatic recognition system can be a useful methodology for continuous monitoring
and quantification of effort of recreational fisheries where privacy concerns prevent,
for example, the use of digital cameras. When very long recordings are to be analysed,
automatic recognition and identification processes are invaluable tools to extract the
relevant information. A pattern recognition methodology based on hidden Markov
models was proposed for the detection and recognition of marine vessels acoustic signals. However, discrimination between different types of recreational boats by the system was not certain enough to directly assess fishing activity.
5.6.2.2

Text and data mining of social media to collect information on recreational
fisheries

The use of social media data is becoming increasingly widespread in ecological research and this trend is expected to continue as social media use increases globally
(Monkman et al., 2018). Recreational fishers share details of their activity online and
scientists have mined this content to help understand recreational fishing activity. The
opportunities to use text and data mining (TDM) from social media and public sources
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of local knowledge will increase with the continuing adoption of smartphones in
emerging economies and developing nations and may be of utility where other data
are unavailable (Monkman et al., accepted a). Furthermore, most methods require no
expertise in natural language processing or machine learning, a working knowledge of
programming (e.g. in Python or R) is all that is needed to apply this approach (Monkman et al., accepted a).
Potential applications of TDM are estimations of fishing effort and catches as well as
identification of spatio-temporal trends in the distribution of the activity and catches
(Monkman et al., accepted a;b). Furthermore, TDM can be used to collect biological
catch data e.g. fish lengths and species composition, e.g. by using machine learning.
However, the use of text and data mining to derive unbiased population level estimates
(e.g. catch estimates) is challenging and more work is required to develop appropriate
methods to correct for bias (Monkman et al. accepted b). Site density derived from heterogeneous participants and local knowledge, can produce qualitative predictions of
where recreational fishers fish, and applying a convolution can improve the predictive
power of data so derived. This approach will be subject to unquantifiable bias and may
fail to identify areas highly valued by marine recreational fishers, thus it should only
be used in conjunction with other information in decision-making and may be best
suited to inform the early stage sampling design of on-site surveys or to complement
other datasets in mapping areas of importance to recreational fishers (Monkman et al.,
accepted b).
Although data mining of social media has been shown to be a useful tool for fisheries
research, there are ethical constraints that need to be considered (Monkman et al., 2018).
It is argued that research per se does not sensu stricto involve human subjects where no
new content is solicited from participants. Text and data mining of social media for
research purposes generally receives special dispensation in law to allow scientific endeavour to be conducted without fear of prosecution (Monkman et al. 2018). Nevertheless, researchers have a professional duty to weigh research benefits against the risk of
causing harm to involved agents, including website owners. Ultimately researchers
should continually reassess the ethics of their social media research as guidance from
ethical review boards currently may be limited and all Internet content scraping activity should be conducted responsibly such that personal data are not compromised
(Monkman et al., 2018).
5.6.2.3

Machine vision-length estimation and applications

The decreasing costs and technological advances of camera equipment presents new
opportunities to extract data captured in images (see previous). Much of the data which
the WGRFS (ICES, 2017d; 2017e) identified as necessary for integrating fisheries apps
into diary like survey phases or other scenarios (e.g. citizen science drive data collection programs) is embedded in the image itself (e.g. gear use and captured species) or
associated with the metadata recorded during image capture (e.g. time and location).
Species recognition has been integrated into smartphone applications (Fishbrain, 2018;
International Game Fish Association, 2018), and fish length estimation from images
(photogrammetry) achieved using expensive and complex stereo camera and paired
parallel lasers systems (e.g. Costa et al., 2006; Deakos, 2010; Dunbrack, 2006). However,
such systems are impractical to deploy in electronic observation or volunteer programs.
A highly cost-effective method was introduced which used a low cost (<€0.20) and
highly portable fiducial marker which can be used to produce highly accurate (<2%
error) estimates of fish total length. Images of sea bass were scraped from social media
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and regions of interest annotated using VGG Image Annotator (Dutta et al., 2018).
These images were used to train a regional convolutional neural network in Google’s
Tensorflow (Abadi et al., 2015). Images of sea bass were captured from afloat and shore
platforms with a machine vision detectable fiducial marker placed on top of the sea
bass, and the total length of the fish was recorded. Sea bass were photographed using
three non-specialist single cameras with different lens properties. The OpenCV application programming interface (API, OpenCV, 2018) was used to produce an intrinsic
lens profile for each camera at a given focal length. This profile was then used to correct
images for tangential and radial distortion arising from the camera lens. The Tensorflow API was used to localize sea bass in the images and a standard real-world length
per pixel was derived from the automatically detected fiducial marker. An estimate of
total length was then calculated. Sea bass were correctly classified from background in
the images with 100% accuracy and total length estimates had a mean bias error ±S.D.
of 9.4 mm ± 17.1 mm and 5.2 mm ± 10.1 mm for shore and afloat platforms respectively.
It was shown how newly emerging open-source machine learning software libraries
can be applied to the classification and detection of fish species from images. The primary application of automated length estimates would be integration into volunteer
and citizen science software applications, to reduce the recording burden on end-users
and back office data processing costs.
Two major challenges may have reduced the large-scale deployment of electronic monitoring and fisheries apps technologies as survey and assessment instruments: (i) biases; and (ii) unquantified cost/benefit payoffs against more traditional methods. Electronic monitoring has been shown to be more cost-effective than at sea observers in
some commercial fisheries (Chang et al. 2010; National Oceanic and Atmospheric Administration, 2015a). Two NOAA assessments (National Oceanic and Atmospheric Administration, 2015a, 2015b) put manual data handling and processing costs at 40% and
52% of total costs and it is reasonable to assume that cost proportions will be similar
when manual processing of image data is used in electronic monitoring and fisheries
apps.
Historical machine vision solutions, particularly photogrammetry, have relied on expensive camera and image processing equipment, and control over the visual systems
(e.g. fixed illumination and background) (e.g. White et al., 2006; Zion et al., 2007). However, recent software and hardware advances have made machine vision a viable solution where image quality and content cannot be prescribed (e.g. low resolution and
variable backgrounds). This freedom broadens the applications in which machine vision can be applied and makes it a viable solution to any research team with a requirement to process large volumes of image data. Convolutional neural networks (CNN)
now provide the best performance in object detection and recognition, even outperforming humans in some recognition tasks. CNN support is now implemented in mature and robust open source software with support in many languages (e.g. Abadi et
al., 2015; Caffe, 2014; Chollet, 2015; OpenCV, 2018) making the development of machine vision software solutions accessible to any competent programmer. The hardware costs are now low, and training a fish recognition model can be achieved on modest hardware (<€2000), and technology companies (e.g. Google, Microsoft and Amazon) offer cloud computing services specifically for CNN model training and inference.
These factors alongside the growing skill base in MV techniques can be expected to
make electronic monitoring and other image based data collection methods increasingly viable solutions for large-scale data extraction from imagery. By reducing life
time survey costs, they could make more frequent and even continuous assessment
viable. Additionally, in electronic monitoring and volunteer assessment scenarios, it is
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expected that some biases will be reduced, e.g. observer effects, prestige bias, digit
preference and recall bias.
WGRFS proposes that novel approaches for sampling MRF are developing very
quickly and have huge potential, so new applications and studies should be reviewed each year to ensure that they are used to augment traditional monitoring.
5.7

Human dimensions (WP4 & 5)
Many aspects of human dimensions of recreational fisheries have primarily been studied in freshwater, systems including extensive research into how angler heterogeneity
can impact on management (e.g. Arlinghaus et al., 2017). As a result, the WGRFS has
started to assess how to both contribute to and utilise research into human dimensions
that is described in this section.
5.7.1

Angler heterogeneity (WP4)

This section was presented and summarized by Robert Arlinghaus (Faculty of Life Sciences, Humboldt-Universität zu Berlin & Department of Biology and Ecology of Fishes,
Leibniz-Institute of Freshwater Ecology and Inland Fisheries, Germany).
Anglers are a highly diverse group of people. Angler heterogeneity is expressed in values, beliefs, attitudes, preferences and ultimately in behaviour. Virtually any aspect of
fisheries management or monitoring is affected by angler heterogeneity (e.g. catch
rates, support of policies, behavioural responses to management, management targets), yet, a rigorous assessment of angler heterogeneity in surveys as well as a strategic
orientation of management to account for diversity is missing. It would be advisable
to develop measurement standards using a common framework with theoretical depth
that allows systematic exploration how heterogeneity affects metrics of interest across
a wide range of cultures and countries. Often, angler heterogeneity is measured in an
ad hoc fashion, with approaches that are variable across areas and surveys (e.g. resident
vs. non-resident, old vs. young, avid vs. non-avid). Although appealing in terms of
ease of communicating results one loses the ability to understand whether there are
general patterns in how anglers think and behave as a function of key characteristics
describing the heterogeneity of anglers. In short, an ad hoc grouping does not allow any
prediction beyond the grouping variable, which is a major limitation.
A popular framework to classify different anglers is the specialization framework originally developed by Bryan (1977) and later reviewed by Scott and Shafer (2001). Specialization is not to be confused with method or gear specialization; it is a multidimensional construct by which anglers differ alongside three dimensions: a) skill; b) behavioural commitment; and c) psychological commitment to their hobby. These three dimensions may or may not co-vary forming an aggregate index, and it is advisable to
always measure all dimensions in surveys. Indicator variables for skill could be selfreported or actual skill, for behavioural commitment time, tackle and money investment and for psychological commitment psychological multi items scales such as centrality to lifestyle. As recent research has shown that psychological bonding to an activity is a richer concept than captured in psychological commitment, it is advisable to
use the modified involvement scale to a greater degree in angler surveys.
The frameworks of specialization and/or enduring involvement allow clear-cut predictions that anglers predictable vary in preferences and behaviour alongside specialization and/or involvement. If this research receives more empirical support (e.g. more
specialized anglers more likely engage in catch-and-release and more likely accept
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tighter harvest regulations), it might be possible and advisable in future to quickly assess angler type frequencies surveys and then already foresee without any more surveying how the angler population or subgroups will behave towards novel policies or
other issues. Moreover, as different anglers catch different amount of fish per unit time,
studies examining catch rates are well advised to improve data collection effort on angler typologies in order to be able to correct catch rate data for the catching power of
the person behind the estimates to avoid biased interpretation of time-series of catch
rate data uncorrected by possible changes in the frequency of different angler types
over time. Furthermore, by knowing the angler type behind catch rate estimates, the
averaging towards zero (as many anglers catch few fish) could be corrected, allowing
increased inferences to be drawn about stock developments from catch rates alone.
5.7.2

Social research in Norway (WP4)

The presentation on Human Dimensions (HD) by Trude Borch (NOR) at WGRFS 2018
included a general note on human dimensions studies in recreational fisheries and an
in-depth presentation on the human dimensions part of an ongoing study in Norway.
The study of human dimensions in recreational fisheries is important for many reasons.
It is important to understand angler preferences and behaviour to: design/implement
surveys; to manage the fishery; to develop angler services and business; and to solve
stakeholder conflicts related to recreational fisheries. Involving a lot of different data
collection methods (field observations, interviews, diaries, public databases, etc.) studies of the economy related to recreational fisheries includes two main categories, economic impact studies and valuation studies. Whilst economic impact studies focus on
the economic effects on what anglers spent on fishing, valuation studies estimate the
value of the ecosystem service that angling provides to fishers. The main ecosystem
services provided by angling is provisioning and cultural services. The first category
includes food, income, change of goods whilst the second category, cultural ecosystem
services, are those related to well-being, tradition, sense of place, etc.
An ongoing study of marine recreational fishing in Norway includes a significant component to study the human dimensions. The HD team (led by Øystein Aas from NINA)
will run a web- survey, using contact details from an off-site household phone survey
and the on-site surveys (roving creel). The goal of the survey is to study the social,
cultural and psycho-physiological benefits provided by angling and angler sensitivity
to regulation. The survey will apply three different survey instruments: 1) demography, general behaviour (preferred gear etc.) and experience/degree of recreational specialization; 2) ecosystem services (motivation, benefits and satisfaction, importance of
harvest and willingness-to-pay for different qualities of fishing; and 3) attitudes towards regulations from the more common forms (MLS, quotas, gear) to spatio-temporal regulations (seasons and areas) and regulations addressing specific groups of
anglers.
5.7.3

Choice experiments & standard metrics (WP4)

Past studies focused on where people recreationally fish to understand which attributes are consistent determinants of these choices were reviewed to help make this literature accessible to fisheries researchers and managers and to help shape future research on this topic. Between 1988 and 2017, researchers published 114 studies and 191
distinct models of angler behaviours from 96 unique datasets. On average, costs including monetary fees and travel costs, travel time, or travel distance were universally
important at constraining patterns of fishing effort from angler origins. As a second set
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of key determinants, measures of catch-related fishing quality generally positively influenced choices of fishing sites especially when measured as expected harvest rather
than expected catch rate and when focused on the choice of marine instead of freshwater fish species. Although frequently omitted from past studies, facility quality (e.g.
boat launch presence), fishing site size (e.g. lake area), and measures of environmental
quality (e.g. water quality or the lack of fish consumption advisories) tended to positively influence angler choice of fishing sites. Finally, regulations and congestion were
important attributes for some fisheries and more important for hypothetical (i.e. stated
preference) vs. reported (i.e. revealed preference) studies of where anglers fish. More
specific conclusions were constrained by challenges associated with the statistical
model employed by researchers and the conduct and manner of publishing of past
fishing site choice studies that we hope future research will overcome. Therefore, we
encourage researchers: (i) to more clearly communicate details of their studies; (ii) to
enhance comparability among studies by reporting results where possible using standardized measures of attributes; (iii) explicitly test alternative model specification to
challenge implicit assumptions about how angler trade-off fishing site attributes and;
(iv) to expand the scope and scale of research on where anglers fish. By addressing
these challenges, future reviews could expand the insights about the relative importance of attributes, both catch and non-catch related, in shaping where anglers fish
and how they benefit from fishing.
5.7.4

Proposal for an MRF HD workshop (WP5)

Management of fisheries is often thought to be more about managing people than fish,
as it is predicated on behavioural responses to measures imposed (Hilborn, 2007). This
is likely to be more important for recreational fisheries, where the individual’s motivations for participation are very diverse (Fedler and Ditton, 1994; Arlinghaus, 2006;
Beardmore et al., 2011). For example, angler behaviour can affect harvest rates through
the consumption orientation of the angler (e.g. Beardmore et al., 2011). Moreover, understanding how anglers are affected by different regulations is crucial to sustain the
recreational fisheries sector and ensure economic benefit to coastal regions. However,
the average angler does not exist, i.e. responses to fishing regulations vary across angler populations. The clear importance of including angler heterogeneity in the management process for recreational fisheries has led to the identification of the need to
develop social-ecological systems that can further understanding of optimal management strategies (Hunt, 2013; Arlinghaus et al., 2016; 2017). Many aspects of human dimensions of recreational fisheries have primarily been studied in freshwater, systems
including extensive research into how angler heterogeneity can impact on management (e.g. Arlinghaus et al., 2017). However, understanding the human dimensions of
marine recreational fisheries is limited, so there is need to increase focus on this topic
to underpin successful management of fish stocks.
Here, we propose a new ICES workshop that aims to develop approaches for integrating the human dimensions into the management of marine recreational fisheries
(WKHDR) (Annex 9). This will bring together experts to assess current state-of-the-art,
knowledge gaps, methodological approaches, and understand issues. The existing
state-of-the-art will be reviewed and used to assess how best to measure angler heterogeneity. Finally, proposals will be made of how to include human dimension research
in existing national surveys.
WGRFS recommends that a key knowledge gap for marine recreational fisheries is
fisher behaviour and its impacts on the effectiveness of management and policy. A
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workshop is needed to understand the current state of knowledge and make recommendations of how to take this important area forwards. A new workshop on integrating human dimensions into the management of marine recreational fisheries
(WKHDR) sponsored by WGRFS is proposed (WGRFS 2018 report, Annex 9) for consideration by ICES.
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Revisions to the work plan and justification
The proposed ToRs and work plan for year 3 in 2019 are still appropriate to WGRFS
with few minor modifications and two additional objectives (highlighted in red). As a
result, the 2019 work plan will be as follows:
1 ) Review methods for inclusion of recreational fisheries removals in stock assessment and provide recommendations for reconstruction.
2 ) Review approaches for the extrapolation of post-release mortality across
species and fisheries.
3 ) Review the potential for impact of environmental change on species caught
by recreational fisheries and how that should impact on species lists for collection under the DCF.
4 ) Review approaches for catch allocation and develop recommendations for
appropriate methods.
5 ) Develop plan to raise the scientific profile of recreational fisheries through
sessions at conferences and special issues in journals.
6 ) Horizon scanning to develop the new 3-year WGRFS ToRs and work plan
that should include, but not be limited to, governance, catch allocation, environmental change, stakeholder engagement and communications.

ICES WGRFS REPORT 2018

7

Next meetings
The next meeting of WGRFS will be held in A Coruña from the 10–14 June 2019.
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Annex 2:

Recommendations

R ECOMMENDATION

A DRESSED TO

1. Given new evidence on the proportion of removals by ma-

ICES ACOM, SCICOM,

rine recreational fisheries (2-43%), the RCGs and ICES regional

WGCSE, WGBIE, WGNSSK,

assessment groups (WGCSE. WGBIE, WGNSSK, WGBFAS) should

WGBFAS

consider inclusion of recreational catches in a broader set of

RCGs

stock assessments and advice, and highlight where extended
data collection is required.
2. Studies of the impacts of catch and release are lacking for

ICES ACOM, SCICOM,

most common recreational species. More studies need to be

WGCSE, WGBIE, WGNSSK

funded on key species including cod, sea bass, pollack, sea

RCGs

trout, salmon, Atlantic halibut and bluefin tuna. A proposal has
been drafted by WGRFS (Annex 6) for the European Commission to fund a service contract lot under the EMFF umbrella,
that should be put forward to the EC by ICES and the RCGs.
3. A database that brings together estimates of marine recrea-

ICES ACOM, SCICOM, &

tional fisheries catches for end-users is needed as a matter of

SGRDBES

urgency. A paper that summarises the key issues and pro-

RCGs

posed solution to include recreational catches in the RDBES is
provided in Annex 7 of the WGRFS 2018 report. Support is
needed from ICES to resolve this issue, agree time-scales, and
put a solution in place for 2019.
4. A key knowledge gap for marine recreational fisheries is
fisher behaviour and its impacts on the effectiveness of management and policy. A workshop is needed to understand the
current state of knowledge and make recommendations of
how to take this important area forwards. A new workshop on
integrating human dimensions into the management of marine recreational fisheries (WKHDR) sponsored by WGRFS is proposed (WGRFS 2018 report, Annex 9) for consideration by ICES.

ICES ACOM, SCICOM, & SIHD
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Current/most recent marine recreational fishing surveys

A3.1. Baltic Sea (ICES subdivisions 22–32)
Table A3.1. Most recently carried out, ongoing and/or planned marine recreational fishing surveys.
C OUNTRY
Denmark

C OD

E EL

S ALMON

SEA TROUT

C OMMENTS

A combined telephone and Internet

Sampled similar to cod.

Sampled similar to cod.

Sampled similar to cod.

From 2013 the annual li-

survey was designed together with Sta-

A pilot on-site study has been

A pilot study using ac-

A pilot on-site study using

cence list recall survey is

tistic Denmark (DST survey). Two recall

running since 2016 using ac-

cess-point sampling and

aerial survey and roving

web-based only.

surveys, with their own questionnaires

cess-point and on-board

camera surveillance was

creel survey was carried

and group of respondents, were carried

charter boat survey for sam-

started in 2017 to get bi-

out in 2017 to collect bi-

out. The first survey, the “licence list sur-

pling catches, effort and bio-

ological samples and es-

ological samples and

vey”, specifically targeted that part of

logical data.

timates for catch and ef-

supporting catch and ef-

fort.

fort estimates to the DST

the Danish population with a valid annual fishing licence. When a licence is
issued, the Danish social security number of the purchaser is registered,
providing an efficient way to contact
these persons. However, the list does
not cover: (i) tourists (since they do not
have a Danish social security number),
(ii) those fishing without a valid licence,
and (iii) people with a valid reason not
to have a licence. The second survey,
the “omnibus survey”, targeted a subsample of the entire Danish population.
This survey was intended to estimate the
number and effort of fishers who fished
without a valid licence. In this survey, no
questions concerning their harvest were
asked. Data on average size of eel, cod

survey.
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C OD

E EL

S ALMON

SEA TROUT

C OMMENTS

and seatrout are obtained by a reference panel of 75 fishers. No data on average size of catches are available.
Estonia

Main catch of cod in recreational fisher-

Catch data are reported

Catch comes from gill-

Catch reporting has

ies comes from passive gears. The data

and stored in the Estonian

nets in sea and angling

been mandatory since

are reported and stored in the Estonian

Fisheries Information System

in rivers. For recreational

2005. The data are re-

Fisheries Information System (EFIS).

(EFIS) for passive gears (gill-

fishermen it is obligatory

ported and stored in the

nets, longlines). Eel is mainly

to have a licence and

Estonian Fisheries Infor-

caught in inland waters.

report catch, which is

mation System (EFIS) for

stored in the Estonian

passive gears (gillnets,

Fisheries Information Sys-

longlines) and salmon

tem (EFIS).

and sea trout angling in
rivers. Latest recreational
fishery survey was carried
out in 2016 and was
based on phone call approach.

Finland

Cod catch is known to be very low.

Catch estimate by postal sur-

Catch estimate by

A nationwide biennial

Catch estimate by postal survey of the

vey of the whole Finnish pop-

postal survey of the

recreational fishing sur-

whole Finnish population (see com-

ulation (see comments).

whole Finnish population

vey is done for all species

(see comments). For

and gears. A stratified

Salmon rivers, there is an

sample of about 6000

additional postal survey

household-dwellings is

conducted on the basis

done with response rates

of local fishing licenses.

of around 40–45% after a

ments).

maximum of three contacts. A telephone interview is done for a sample
of the non-respondents.
Harvested catch and released catch is meas-
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E EL

S ALMON

SEA TROUT

C OMMENTS
ured separately by species.

Ger-

Cpue data from an annual stratified

A telephone–diary survey to

Derogation pending. A

In 2014 a seatrout survey

many

random access point survey covering

estimate eel harvests of the

survey is planned for

(1-year diary recall sur-

all access points along the Baltic coast.

recreational passive gear

2015.

vey) was completed.

Effort estimates by postal survey from

fishery was implemented in

During the spring season

2006–2007 will be replaced by effort

2011–2012 as a pilot study.

a bus route intercept sur-

data from a nationwide CATI-Bus tele-

The panel consisted of 180

vey was used to recruit

phone screening, followed by a 1-year

recreational passive gear

diarists and collect bio-

telephone diary recall survey.

fishers of which 120 have

logical samples (length,

Length distributions from on-board sam-

been recruited from the Bal-

weight, scales, tissue

tic Sea across seven strata.

samples). Alongside

Participants were called

catch data, diarists col-

every four months to remind

lected biological samples

them to fill in the diary.

themselves.

pling of charter vessels by survey
agents.
Length–weight key from commercial
sampling for conversion to weight.
Releases are only dead releases, i.e.
boat-based releases with an assumed
post-release mortality of 11.2% and
land-based releases with an assumed
100% post-release mortality.
Latvia

The last survey of the recreational cod

Data in 2018 are collected

The same as for cod, in-

The same as for cod and

The catches taken in the

fishery from tour boats was conducted

by an Internet questionnaire

formation is collected

salmon, information will

recreational fishery with

in 2012. In 2018, a new pilot study

www.makskerniekukarte.lv

from tour boats to cover

be collected from tour

commercial gears (self-

started where contracted tour boats

(Internet site where fishermen

salmon trolling in the sea.

boats. Sea-trout angling

consumption fishery) are

collect biological and haul information.

could buy mandatory fishing

Licensed angling is al-

from seashore is not de-

reported from every haul

In the end of the year “snowball”

card for angling in Latvian

lowed in few rivers and

veloped and according

by fish species. Infor-

method will be applied to estimate total

waters).

catches could be esti-

to expert estimates is on

mation is available and

fleet.

mated from the returned

low level.

could be included in to-

The first 5 months of sampling showed

licenses.

Additional information

tal estimates of the recre-

no activity for cod fishing due to low

Additional information

will be obtained from an

ational fishery.

density of cod in Latvian waters

will be obtained from an

Internet questionnaire.

Internet questionnaire.
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C OD

E EL

S ALMON

SEA TROUT

All the vessels/boats are registered.

Information on catch vol-

Separate recreational

All recreational fishers are

From 2013 Lithuania implemented a

umes can be obtained from

fishing licence for salmon

licensed (with exceptions

new system of data collection. Total

the census, direct interviews

or sea-trout is mandatory

of anglers under the age

number of charter vessels and boats en-

and questionnaires only. Re-

(while fishing in inland

of 16, retired and im-

gaged in recreational fishing can be

spondents selected by visit-

waters). All salmon

paired persons).

obtained from daily reports of coast

ing known fishing spots (The

catches have to be re-

guard. The total catch and catch per

Curonian Lagoon, lakes and

ported to the Ministry of

boat is gathered from the direct inter-

rivers) where they come to

Environment, but the

views.

fish from all over of Lithuania.

number of reported fish is

Eel is only caught in inland

very low. An online sur-

waters. Recreational eel

vey, a face-to-face inter-

catches at sea are forbid-

view survey and a per-

den. Recreational eel

sonal interview survey

catches are observed under

was implemented in

the DCF programme annu-

2015 as a pilot study to

ally.

estimate recreational
salmon catches.

Poland

C OMMENTS

In 2017, 24 on-board observer trips were

The recreational eel fishery

On the Polish coast, the

Covered by a Pilot Study

performed to collect biological data

will be investigated within the

increasing popularity of

(see Salmon part)

and nine harbour masters offices were

framework of the Polish Eel

salmon trolling is ob-

visited to collect data on number of an-

Management Plan following

served each year with a

gling trips and number of anglers on

Council Regulation

particular emphasis on

board of charter and private vessels.

1100/2007 adopting the Eel

years 2010–2016. Baltic

Also, data on number of cod recorded

Management Plan (EMP).

salmon is mainly caught

in recreational daily catch reports from

by trolling. Harvest has

angling trips was collected following

not yet been monitored.

new marine fishery act making catch

In 2017–2018, a pilot

reports mandatory for legal persons or-

study on salmon and sea

ganizing angling trips and angling com-

trout recreational fishing

petitions.

in Polish Exclusive Economic Zone (EEZ) is conducted. The aim of the
pilot study is to gather
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E EL

S ALMON
necessary information
and to identify potential
issues to allow setting the
program for monitoring
the recreational salmon
trolling catches and
coastal recreational fisheries focused on sea
trout.

SEA TROUT

C OMMENTS
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National survey supported by regional

It is prohibited to fish for eel -

Trolling fishery was sur-

National screening sur-

A national annual recre-

studies (see comments).

additional information to

veyed in 2015 with catch

vey (postal).

ational fishing screening

RCM.

reports collected with a

survey (postal), including

combination of onsite

most frequently fish and

and online (web). Recre-

crustacean species tar-

ational fishing with pas-

geted in recreational fish-

sive gear was also sur-

eries in subareas and for

veyed in 2015 with a to-

most common gears

tal census of gear. New

have been done. A new

studies are planned for

improved design was im-

2019 (trolling) and 2020

plemented in 2013. New

(passive gear). In addi-

updated data are avail-

tion recreational catches

able for years 2013, 2014,

in the rivers are surveyed

2015, 2016 and 2017. This

every year.

survey does not cover
tourist fishermen and
Swedish residents
younger than 16 years as
well as Swedish residents
older than 80 years of
age.
The national survey is supported by a regional
study on cod (including
bycatch) from tour boats
fishing primarily in the
Sound (SD 23) as well as
shoreline anglers and fishers from private boats arriving at access points in
SD 23 and 24.
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A3.2. North Sea (ICES 3.a, 4 and 7.d) and Eastern Arctic (ICES 1 and 2)
Table A3.2. Most recently carried out, ongoing and/or planned marine recreational fishing surveys.
C OUNTRY

SEA BASS

COD

POLLACK

EEL

SALMON

ELASMOBRANCHS

Ger-

According to a pilot

A telephone–diary-re-

A pilot study was car-

many

study from 2004–2006,

call survey to estimate

ried out in August

German recreational fish-

eel harvests of the

2011 to estimate rec-

ery cod catches in the

recreational passive

reational shark

North Sea have no im-

gear fishery was im-

catches in the Ger-

pact on the stock. An-

plemented in 2011–

man North Sea. Find-

nual cod catches from

2012 as a pilot study.

ings show that recre-

charter vessels amount to

The panel consisted

ational shark catches

approximately 30 t. Other

of 180 recreational

are negligible and

fishing techniques (e.g.

passive gear fishers of

have no impact on

boat angling, shore an-

which 60 were re-

the stocks.

gling) as well as the rec-

cruited from the North

reational passive gear

Sea across two strata.

fishery have no further rel-

Participants were re-

evance concerning cod

called every four

catches. A second pilot

months to remind

study was carried out in

them to fill in the pro-

August 2011 to verify

vided diary.

C OMMENTS

these findings. Results
show that there has been
no change and that
catches have even declined.
Den-

Sampled as for cod

See the Baltic (Table

See the Baltic (Table

Sampled as for cod

See the Baltic (Ta-

mark

(Table A3.1)

A3.1).

A3.1).

(Table A3.1).

ble A3.1).
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SEA BASS

COD

POLLACK

EEL

SALMON

ELASMOBRANCHS

C OMMENTS

Swe-

NA, recreational

Covered by the national

Covered

Covered by the na-

Covered

NA, recreational

See comments

den

catches is not consid-

screening questionnaire

by the na-

tional screening ques-

by the na-

catches are not al-

for the Baltic in

ered to be a limiting

(See comments for the

tional

tionnaire (See com-

tional

lowed due to Swe-

Table A3.1

factor for populations

Baltic in Table A3.1)

screening

ments for the Baltic in

screening

dish legislation.

of sea bass in Swedish

question-

Table A3.1)

question-

waters, as their occur-

naire (See

naire (See

rence is mainly regu-

com-

com-

lated by warm-water

ments for

ments for

outflows. therefore no

the Baltic

the Baltic

ongoing monitoring is

in Table

in Table

done.

A3.1)

A3.1)

Nor-

Norway is conducting a

way

study funded by the Norwegian research Council
from 2017–2019 where
the primary objective is to
increase knowledge of
the extent and development of the marine recreational fishery in Norway
with respect to catch, effort and socio-economic
dimensions. The aim is to
estimate participation,
activity, and catches and
releases for resident recreational anglers nationally, and to develop
methods for studying
non-resident anglers that
cannot be accessed via
telephone registries.
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COD

POLLACK

EEL

SALMON

ELASMOBRANCHS

C OMMENTS

The project aims at developing cost-effective offsite and on-site probability-based survey sampling
methods with multiple
sampling frames to improve sampling coverage of resident and nonresident recreational fishers. The first results will be
available in 2019.
UK

A new sampling survey

Marine recreational

Marine recreational

was set up for 2016 which

survey estimates as for

survey estimates as

had three strands. 1. A

cod

for cod

national omnibus survey
which randomly surveyed
the population to get national participation rates.
2. An online survey which
fishers completed as a
pre-questionnaire to
completing monthly diaries. 3. The monthly diaries
which were completed
throughout 2016 to record participation, gear,
catches and spend
throughout the year. Covers all species.
France

France started a multi-

The pilot study

species survey in 2017.

from 2010–2011

The screening survey

covered cod, eel
and sharks, but
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SEA BASS

COD

POLLACK

EEL

SALMON

ELASMOBRANCHS

C OMMENTS

took place in Novem-

the marginal na-

ber - December, and

ture of these fish-

the diary survey has

eries does not al-

been launched in Jan-

low obtaining a

uary 2018. Fishers are

reliable estimate

recruited to describe

of harvest for

their monthly catches

these species.

based on logbooks.

The French recre-

First results will be avail-

ational fisheries

able in 2019. An extrap-

cod, eel, sharks

olation of catches will

and bluefin tuna

be made from the

catches have no

scoping data and the

(or low) impact

quantities caught will

on the stocks.

be evaluated by species and fishing area.
Bel-

Belgium started a multispecies survey in 2017 which will be running until

MRF catches of Eel,

gium

2021. Effort data will be collected biennially using a combined rover

Salmon and Elasmo-

creel and aerial survey for MRF from shore and harbour observations for

branchs are ne-

offshore MRF. Catch-data are collected using a dairy survey.

glectable.

Neth-

The RECFISH pro-

As for sea bass, how-

Weight estimates

er-

gramme consists of the

ever the number of

can be based on

lands

following elements:

sharks in the log-

lengths in the on-

Online Screening Sur-

books is low, there-

site survey or the

vey (panel) to estimate

fore the numbers are

logbook survey.

the number of recrea-

not very accurate.

tional fishers (marine
and freshwater). Surveys were carried out
in 2009, 2011, 2013,
2015 and 2017. In 2013
a parallel online and

ICES WGRFS REPORT 2018

C OUNTRY

SEA BASS
random digit dialling
survey was done.
Online monthly Logbook Survey to estimate the annual
catches. 12 month surveys were carried out
starting in March 2010,
March 2012, April 2014,
April 2016 and March
2018.
Onsite surveys to determine length frequency
of landed (marine) species.
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COD

POLLACK

EEL

SALMON

ELASMOBRANCHS

C OMMENTS
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A3.3. North Atlantic (ICES Areas 5-14 and NAFO areas)
Table A3.3. Most recently carried out, ongoing and/or planned marine recreational fishing surveys.
C OUNTRY
UK

SEA BASS

COD

POLLACK

EEL

SALMON

ELASMOBRANCHS

See North Sea (Table

See North Sea

Recrea-

See North Sea

A3.2).

(Table A3.2).

tional fish-

(Table A3.2).

ing for
salmon is
almost
entirely in
inland
waters
and is
monitored by
the Environment
Agency.
Ireland

Pilot study in 2011 found

Eel is a pro-

Recrea-

Negligible

that median annual bass

tected species

tional fish-

landings

harvest by domestic shore

in Ireland since

ing (an-

based on fish-

anglers, the dominant an-

2009. No fishing

gling) is

eries officers

gler category, was two

(commercial or

entirely in

observations.

fish per angler in 2010.

angling) al-

freshwa-

Catch and release by this

lowed in the

ter. Har-

angler category was 79%

Republic of Ire-

vest per-

of catch. No reliable esti-

land. Various

mitted in

mate of bass angler num-

life stages be-

freshwa-

bers available for study.

ing monitored

ter where

Charter angling boat

annually (under

surplus

catch (2007–2009) was

EU

over Con-

Reg.1100/2007).

servation

ICCAT SPECIES

C OMMENTS
See North Sea (Table A3.2).
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negligible (no impact on

Limits ex-

stocks).

ists. Carcass tagging
scheme
with mandatory reporting
for anglers.

France

See North Sea (Table A3.2).

Spain

A DCF-funded pilot study

A routine glass

(Basque Country)

was carried out in 2012 to

eel sampling

estimate sea bass recrea-

has been car-

tional catches in the

ried out since

Basque Country. E mail,

2004. Fishers

telephone, and post sur-

have to fill in a

veys were carried out and

diary logbook

resulted in estimates of

in order to ob-

129, 156, and 351 tonnes

tain a fishing li-

respectively (Zarauz et al.,

cense. These

2015).

logbooks are

A new survey was carried

used to esti-

out in 2013 to estimate

mate total

recreational catches in

catches and

2012 and 2013. The main

cpue and the

species targeted by rec-

results ae pre-

reational fishers were in-

sented in

cluded in the surveys

WGEEL.

apart from sea bass.
These species were different depending on the
fishing technique used
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(shore, boat, spear fishing). E-mail, telephone,
and post surveys were
used. Three independent
surveys were carried out.
The three different sampling frames were the list
of surface licences (for
shore fishing), the list of
spearfishing licences (for
spear fishing) and the list
of registered recreational
vessels (for boat fishing).
Contact information is
complete for post, but incomplete for e-mail (14%
approx.) and telephone
(19% approx.). Surveys
were done in June 2013
and December 2013 (Ruiz
et al., 2015).
Portugal

The pilot project

Analysis

Analysis

Analysis ongoing in the Pescardta

Pescardata was defined

ongoing

ongoing in

(January 2018–Decmber 2018)

for studying DCF

in the

the

recreational fisheries in

Pescardta

Pescardta

mainland Portugal during

(January

(January

2018. For this project, a

2018–

2018–

comprehensive sampling

Decmber

Decmber

strategy was defined,

2018)

2018)

where the Portuguese
mainland coast was
divided into 5 km sections
of coastline within NUTS II
areas (North, Centre,

ICES WGRFS REPORT 2018

Metropolitan Area of
Lisbon - AML, Alentejo
and Algarve). Data
collection started in
January 2018 using faceto-face questionnaire
surveys (ODK Android
application), angling
logbooks, historical sport
fishing activity data from
anglers’ clubs, and fishing
tournaments. On-board
observers are also used
for boat angling, while
face-to-face
questionnaires are being
conducted via roving
creel surveys for shore
angling and spearfishing,
and access point surveys
used for boat angling and
spearfishing. The pilot
project is ongoing, and
will last until the end of
2018.
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A3.4. Mediterranean Sea and Black Sea
Table A3.4. Most recently carried out, ongoing and/or planned marine recreational fishing surveys.
C OUNTRY

E EL

E LASMOBRANCHS

ICCAT S PECIES

C OMMENTS

Spain

Regional governments Valencia and
Catalonia collect information provided
to the DGFisheries.

Negligible catches.

Reported to ICCAT
collected by IEO.

No standard surveys are performed. Only in the framework of research projects. No current sampling since 2012.

France

See North Sea (Table A3.2).

Italy

Survey is carried

A pilot study on the relative share of catches of recreational fisheries compared to

out according to

commercial fisheries, for the species considered in the EU-Map work plan, is going to be

to a previous pilot

completed by June 2019.

study on the
bluefin tuna and
other Iccat
species including
elasmobranchs.
Greece

The recreational

The recreational

The fishery of tu-

A pilot survey for recreational fisheries is underway and is going to be completed in 2019. The

fishery of eel is

fishery of various

nas is practised

final results of the screening survey are currently being analysed.

prohibited in the

species of sharks

only by profes-

application of the

is prohibited ac-

sional fishers and

framework of reg-

cording regula-

is prohibited for

ulation

tion EC.53/2010.

recreational fish-

EU/1100/07.

ers by the Ministerial Decision
170317/162669
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Most recent catch estimates for the relevant species

Harvest estimates are either provided in tonnes (t) or in numbers (#) the second figure indicates the year.
A4.1. Baltic Sea (ICES subdivisions 22–32)
Table A4.1. Most recent marine recreational harvest estimates, in tonnes (t) or numbers (#); figures in brackets indicate differing years.
COD
C OUNTRY
Denmark

Harvest
660 t (2017)

EEL
Release
840 688 #
(2017)

Harvest
65 t (2017)

SALMON
Release
60 836 #
(2017)

Harvest
2775 #
(2017)

SEA TROUT
Release
2694 #
(2017)

Harvest
219 t (2017)

C OMMENTS
Release
405 527 #
(2017)

Extrapolated numbers of Salmon (both
harvested and released) of based on very
small number of reported catches.
Extrapolated catch estimates are in general likely to be biased due to responseand recall bias. Estimates should therefore
be interpreted with caution.

Estonia

428 t

0 (2017)

(2017)
Finland
Germany

Latvia

0 t (2014)

0.003 t

3.123 t

6.025 t

*Eel is mainly caught in inland waters,

(2017)*

(2017)

(2017)

0.697 t (2017)

0t

9t

(2014)

(2014)

1 790 576

222 017

4034 #

1577 #

#

#

1.5 t

0.1 t

2238 t

78 t

(2012)

(2012)

(2016)

(2016)

0.1 t

0 (2012–

0.1 t

1 386 200

2.2 t

(2012)

2014)

(2013)

(2014)

(2013)

0.1 t
Lithuania

0 t (2014)

62 t

0t

Data from the nationwide biennial rec-

(2014)

(2014)

reational fishing survey.

2.2 t

(2014)

(2014)

30 t

4,9 t

10 t

3t

(2015)

(2015)

(2015)

(2015)
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COD
C OUNTRY
Poland

Harvest

EEL
Release

SALMON

Harvest

Release

Harvest

NA

NA

SEA TROUT

C OMMENTS

Release

Harvest

Release

1600#

4870#

169 t (aver-

Releases will

Cod estimates are from tour boat fish-

(2015)

(2015)

age remov-

be available

ing in the Sound 2017 (SD 23). Salmon

als 2015-

from 2018

estimates are based on regional sur-

442 t
(2017)

Sweden

138 t
(2017)

2017)

veys from coastal and offshore areas.
Salmon catches from a trolling survey
that will be repeated in 2019. Recreational trap catches are only reported in
the total catch in WGBAST report
therefore not included here. Sea trout
data from national screening survey.
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A4.2. North Sea (ICES 3.a, 4 and 7.d) and Eastern Arctic (ICES 1 and 2)
Table A4.2. Most recent marine recreational harvest estimates, in tonnes (t) or numbers (#); figures in brackets indicate differing years.
S EA BASS

C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC
HS

K

Country

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Comments

Ger-

30 t

16 858 #

5534 #

50–100 #

Pilot sur-

many

(2007)

4 t (2012)

0,4 t

(2011)

vey for

(2012)

recreational eel
catches
initiated
in August
2011 will
end in
July 2012
(1-year
telephone–
diary survey).
Findings
from a pilot study
in 2011
show that
recreational
shark
catches
(mainly
tope
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S EA BASS

C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

Release

Harvest

HS

Release

Harvest

Release

Harvest

Release

Harvest

Release

Comments
shark
(Galeorhinus
galeus))
are marginal and
have no
impact
on the
stocks.

Denmark

13 t

16

697 t

285 694

44 t

86 537

730 #

Extrapo-

(2017

600

(2017)

# (2017)

(2017)

#

(2017)

lated

)

#

(2017)

catch estimates
for sharks
and sea
bass are
based on
a very
small
number
of
catches.
Estimates
should
therefore
be interpreted
with caution!
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C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

Release

HS

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Comments
Data on
seatrout
are also
available.

Sweden

Norway

NA

NA

NA

NA

NA

NA

National

198 t

(Will be

19 t (av-

(Will

(avg

availa-

prohib-

eraged

be

survey

2013–

ble in

ited to

over

availa-

(harvest

2017)

2018)

fish for

the

ble in

ref. year

eel - ad-

years

2018)

2013–

ditional

2013-

2017)

infor-

2017)

For NA,

NA-It is

mation

see table

to RCM.

A3.2.

Marine

Marine

Eel is a

Spiny

Vølstad

angling

angling

pro-

dogfish,

et al.

tourists1:

tourists

tected

porbea-

(2011)

1613 t

Northern

species

gle,

Hal-

(2009)

Norway3:

in Nor-

basking

lenstvedt

543 000

66% (SE

way

shark

and Wulff

# (2009)

4%)

since

and silky

(2004)

(RSE

(2010–

2010. No

shark are

22%)

recrea-

pro-

Ferter et

2011)

Local

Marine

tional

tected

harvest

species.

of this

No tar-

species is

geted

allowed.

fishing is

No rec-

allowed.

Norwegian recreational
fishery
(all gear

angling
tourists
Southern
Norway:
62% (SE

reational

al.
(2013a)
Kleiven et
al. (2012)
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S EA BASS

C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

Release

Harvest

HS

Release

Harvest

Release

Harvest

Release

Harvest

types,

8%)

catch

No recre-

high po-

(2010–

esti-

ational

tential

2011)

mates

catch es-

Norwe-

are

timates

gian

availa-

are avail-

Skager-

ble.

able for

for bias)2:
23 040 t
(2003)

rak rec-

other

reational

shark

fish-

species.

Release

Comments

ery4:55%
(2012)
UK (Eng-

2012

2012

2012

2012

2012

2012

2012

2012

2012

2012

2012

These re-

land)

229–

152–

427–817 t

50–62t

169-

87-

Not enough eels

0t

0t

Skates &

Skates &

sults cover

436t

252t

(RSE 26–

(RSE 28–

190t

126t

caught in fishing trips to

rays:

rays:

the

(RSE

(RSE

49%)

34%)

(RSE

(RSE

reliably raise catches

40 800-66

39 200-41

catches for

38–

29–

30-

000# (RSE

700# (RSE

35%)

53%)

201 000#

21%)

(RSE 36%)

114

35%)

37-49%)

31-42%)

242

600-

249

smooth-

smooth-

900–

122

600-

hound

hound

365

700#

272

(Mustellus):

(Mustellus):

500#(R

(RSE

100

4200-

189 600-

SE 36–-

23-

#

6800# (RSE

261 400#

35%)

25%)

(RSE

37-42%)

(RSE 33-

Sea.

37-

tope

35%) tope

See Arm-

50%)

(Galeorhi-

(Galeorhi-

strong et

nus): 20#

nus): 6500-

al. (2013)

(RSE 92%)

6800# (RSE

for full de-

dogfish (all

35-36%)

tails.

species):

dogfish (all

45 900-52

species):

281 000#
(RSE 30%)

the whole
of England
including
North Sea,
Channel,
Celtic Sea
and Irish
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C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

Release

Harvest

HS

Release

Harvest

Release

Harvest

Release

Harvest

Release

200# (RSE

448 300-

28-37%)

515 000#

Comments

(RSE 2630%)
France

The pilot
study
from
2010–
2011 covered
cod, eel
and
sharks,
but the
marginal
nature of
these fisheries
does not
allow obtaining a
reliable
estimate
of harvest
for these
species.
The
French
recreational
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S EA BASS

C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

Release

HS

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Comments
fisheries
cod, eel,
sharks
and bluefin tuna
catches
have no
(or low)
impact
on the
stocks.

Belgium

0

0

0

0

0

0

1.5t

10.4t

15.3t

1.2t

1.2t

(2017

(2017

(2017)

(2017)

(201

for cod

)

)

7)

result

The data

from a pilot study
in 2017. A
Belgian
monitoring program is
ongoing
to estimate the
catches
by Belgian recreational
fishermen.
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C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

HS

Harvest

Release

Release

Harvest

Nether-

167 0

499 0

771 000

534 000

220 000

1 936

All data

lands

00

00

(23)# 945

(29)#

(37) #

000

from April

(19)#

(20)#

(22) t

fresh

(21 )#

2014–

138

30 (25) t

fresh

March

(20) t

fresh

247 00

2015 and

193 000

0

anglers

(24) #

(27)#

only with

marine

ma-

RSE in pa-

40 (29) t

rine

renthe-

marine

Release

Harvest

Release

Harvest

Release

Comments

ses. Numbers are
more accurate
than
weights.
Data
from van
der Hammen and
de Graaf
(2017).
Weights
of retained
cod and
sea bass
are
based on
lengths
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S EA BASS

C OD

P OLLAC

S ALMON

EEL

E LSAMOBRANC

K

Country

Harvest

Release

Harvest

Release

Harvest

HS

Release

Harvest

Release

Harvest

Release

Harvest

Release

Comments
measured in
an onsite
survey.
Other
weight
estimates
are
based on
lengths in
the logbook survey. In
the 20142015 survey no
length
measures
of released
fish were
collected.
Therefore, only
numbers
are available.
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A4.3. North Atlantic (ICES Areas 5-14 and NAFO areas)
Table A4.3. Most recent marine recreational harvest estimates, in tonnes (t) or numbers (#); figures in brackets indicate differing years.
S EA BASS

C OD

P OLLA

S ALMON

EEL

E LSAMOBRA
NCHS

CK

Country

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

ICCA
T
Release

Harvest

Release

Comments

UK
(Scotland)
See Table A4.2

UK (England)
Ireland

France

No ma-

No ma-

No ma-

No ma-

see Ta-

rine rec-

rine rec-

rine rec-

rine rec-

ble A

rea-

rea-

rea-

rea-

3.3.

tional

tional

tional

tional

catches

catches

catches

catches

3922 t

776 t

The pi-

(2012,

(2012,

lot

provi-

provi-

study

sional)

sional)

from
20102011
covered
cod,
eel and
sharks,
but the
marginal
nature
of these
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S EA BASS

C OD

P OLLA

S ALMON

EEL

E LSAMOBRA
NCHS

CK

Country

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

ICCA
T
Release

Harvest

Release

Comments
fisheries
does
not allow obtaining
a reliable estimate of
harvest
for
these
species.
The
French
recreational
fisheries
cod,
eel,
sharks
and
bluefin
tuna
catches
have
no (or
low) impact on
the
stocks.
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C OD

P OLLA

S ALMON

EEL

E LSAMOBRA
NCHS

CK

Country

Harvest

Spain

145 t

1.5 t

Re-

(Basqu

[112–

(2012–

ported

e

180]

2013)

eel

Coun-

(2013)

try)

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

Release

Harvest

ICCA
T
Release

Harvest

Release

Comments

catches
correspond
to glass
eel.

Portugal
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A4.4. Mediterranean Sea and Black Sea
Table A4.4. Most recent marine recreational harvest/release estimates, in tonnes (t) or numbers (#); figures in brackets indicate differing years, in the sampling period 2014–2015.
E EL
Country

Harvest

E LASMOBRANCHS
Release

Harvest

ICCAT
Release

Harvest

Release

Comments

Spain
France

The pilot study from 2010–2011 covered cod, eel and sharks,
but the marginal nature of these fisheries does not allow obtaining a reliable estimate of harvest for these species. The
French recreational fisheries cod, eel, sharks and bluefin
tuna catches have no (or low) impact on the stocks.

Italy

Survey on Iccat species currently

Estimates on the relative share of catches from recreational

produce tons estimates only for bluefin

fishery respect to commercial are expected to come from

tuna: for the other species only relative

the pilot study for the species considered in the EU-Map

estimates of catches of a species
respect to the other species are given.
Greece

ICES WGRFS REPORT 2018
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Economic information by country

Table A5.1. Most recent marine recreational economic information.
C OUNTRY

S URVEY M ETHODS ( DESCRIPTION OF METHOD , ASSUMPTIONS MADE , AND APPLICABLE
SPECIES )

E CONOMIC V ALUE ( DIRECT, INDIRECT & INDUCED ), TRIP SPEND, & WILLINGNESS TO PAY

M AGNITUD

ESTIMATES

E AND
DIRECTION
OF BIAS

Austria
Belgium

The onsite interviews at the beaches and in the marinas, part of the
current Belgian monitoring program, also include socio-economic
questions which will provide first quantitative insights in the expenditures of Belgian recreational fishermen (expenses big material (rod,
etc.), small material (bait, etc.), travelling costs, boat related costs).

Bulgaria
Croatia
Cyprus
Czech Republic
Denmark

1. Webpanel (1500 respondents (no tourism)

1. Economic impact: Total 388 536 824 Euro (2 900 000 000 DKR) Exclud-

Economic impact analysis (input/output)

ing taxes and leakages 147 376 037 Euro (1 100 000 000 DKR). An aver-

Jacobsen (2010); Ministry of Food, Agriculture and Fisheries of Den-

age angler spends 543 Euro (4051 DKR) per year, but specialized sea

mark (2010); Jensen et al. (2010).

anglers (trolling fishermen) spend on average 3349 Euro (25 000 DKR).

2. Tourism; Economic impact (input output). Unclear how number of

2. Economic impact from Tourism: Total 50 241 830 Euro (375 000 000

tourists are found and how relative share of angling related eco-

DKR), excluding taxes, leakages 33 896 488 Euro (253 000 000 DKR)

nomic activity is established (but see Jacobsen, 2010; Jensen et al.,
2010).

3. CE Analysis: Average WTP is about 100 Euro (736 DKR) angler, but
methodological very insecure estimate. Important WTP estimates

3. CE analysis (DK angler= no distinction between marine and freshwater (Cowi, 2010), Webpanel 1500 respondents)

(ranked from highest to lowest) 1) Nature component (beautiful scenery), 2) Water quality, 3) catch opportunity (numbers). Note that in a
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4. Tourism (German web panel, not distinction between marine and

higher quality study (Toivonen 2000) WTP for Danish anglers was esti-

freshwater fishing)

mated to 82 Euros (616 DKR) in 1999/2000 prices.

CE analysis, (Jensen et al., 2010). (Table 6.1)

4. Tourism CE analysis: WTP -34 to 59 Euro (-255 to 444 DKR); positive WTP
for increased catch opportunity, Increased size of fish, Beautiful surroundings and improved water-quality. Negative WTP if distance to fishing water is increased and/or if number of other anglers increase.

Estonia
Finland

Several surveys have been done in Nordic countries to evaluate the

http://www.rktl.fi/www/uploads/pdf/uudet%20julka-

economic value of recreational fisheries including:

isut/tutk_selv_13_2011_web.pdf

Toivonen, A.-L., Appelblad, H., Bengtsson, B., Geertz-Hansen, P.,
Guðbergsson, G., Kristofersson, D., Kyrkjebø, H., Navrud, S., Roth, E.,
Tuunainen, P., Weissglas, G. In: TemaNord 6042000. 1–70
Toivonen, A.-L. In: Pitcher, T. J., Hollingworth, C. (eds). Recreational
Fisheries: Ecological, Economic and Social Evaluation. Blackwell Science. 2002. p. 137–143
A comparison of the economic effects of salmon fishing: commercial vs. recreational with input-output model (abstract in English) Lohenkalastuksen taloudellisten vaikutusten vertailua: lohen ammattikalastus Pohjanlahden maakunnissa ja vapaa-ajankalastus Torniojoella ja Simojoella. Storhammar E, Pakarinen T, Söderkultalahti P
and Mäkinen T 2011. Riista- ja kalatalous – Tutkimuksia ja selvityksiä
13/2011. 35 p.
France
Germany

In 2014, a nationwide telephone–diary survey with quarterly follow-

There are 174 000 sea anglers in Germany, with the majority (161 000)

ups was initiated contacting 50 000 households. This survey will pro-

going angling in the Baltic Sea (unpublished data). Average annual ex-

duce estimates of anglers, effort and expenditures per category for

penditure was 677 € per angler.

the North and Baltic Sea. During the screening survey respondents
were asked to provide a 12-month recall estimate of annual expenditures for recreational sea angling.
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No data exist

value of the catches of recreational fisheries has not been estimated.
Hungary
Ireland

‘Socio-economic Study of Recreational Angling in Ireland’ (TDI,

Estimated value of angling to Irish economy in 2012 of €755 million re-

2013), commissioned by IFI, was based on sample size of 903 partici-

vised up to €836 million in 2014. Using the contingent valuation method,

pants (692 face to face interviews, 211 online). Findings include an

Irish anglers were asked their Willingness To Pay to preserve Ireland’s nat-

estimated 406 000 individuals (aged 15+) participated in recreational

ural fish stocks and the current quality of Irish angling - WTP estimates of

angling in 2012 (252 000 domestic, 113 000 overseas, 41 000 Northern

€67 per angler per annum (2012) were estimated. Study of Irish angling

Irish).

events (festivals/competitions) estimates a much higher CS for partici-

(http://www.fisheriesireland.ie/media/tdistudyonrecrea-

pants using travel cost method; results indicated a CS of up to €252 per

tionalangling.pdf).

angler per day (see below).

An omnibus survey was carried out in 2015 to estimate total domestic

Per trip expenditure range of €858–€1027 per person for overseas an-

participation in angling (MB, 2015). Results indicate a total of 273 600

glers. Domestic anglers annual expenditure estimated at €1740.

Irish individuals aged 15+ who consider themselves to be ‘anglers. Of

From the omnibus survey and an increase in overseas angling tourism

these, approximately 4% consider themselves to be bass anglers

the total value of angling in 2014 in the region of €836 million; of this ap-

(11 000) and a further 24% consider themselves to be sea anglers

proximately €71 million relates to bass angling and €158 million relates to

who target other sea species (65 600). Lower bound estimates for

angling for other sea species.

overseas anglers in 2014 are in the region of 132 000. These combined figures give a total value of angling in 2014 in the region of
€836 million; of this approximately €71 million relates to bass angling
and €158 million relates to angling for other sea species.
A study, ‘Economic Impact of Irish Angling Events’ (based on sample
of 314 anglers in 2013) (IFI, 2013) found that competitive anglers fish
more often, stay for longer and spend more money than ‘ordinary’
anglers. The travel cost model was used to estimate consumer surplus in this study.

Case study sea angling event with 124 participants was estimated to be
worth nearly €200 000 to the host region in southwest Ireland. CS estimates of €252 per angler per day.
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No data currently. Some estimates are foreseen to come from the
pilot study now ongoing.

Latvia

Value of landings in self consumption fishery

9762 EUR

Lithuania

Have not been performed similar studies in Lithuania

No data on economic value, no economic-social surveys have been
done.

Luxembourg
Malta
Netherlands

Screening survey (50 000 households) followed by 12 months Diary

200 € per fisher per year, 341 € million (accommodation, travel, durable

Survey (1377 marine participants, 2238 freshwater participants)

equipment, consumables, etc.)

(van der Hammen and de Graaf, 2017).
Norway

In 2009, a survey using a sampling frame of 434 fishing tourism enter-

Average daily expenditure by fishing tourists visiting Norway was 173 Eu-

prises was conducted to compile data on fishing tourism season, ca-

ros and average length of stay 7,4 days (this implies that the total aver-

pacity in number of beds and rental boats, the number of fishing

age expenditure on a fishing holiday in Norway is 1280 Euros). Total ex-

tourism guest nights and the length of stay (nights) of fishing tourists.

penditure from fishing tourists that visiting the 434 enterprises in the year

Additional data on expenditure during a fishing tourism holiday in

2008 was 104 million Euros.

Norway was collected from 597 tourists (that had visited Norway to
participate in tourist fishing the previous year). The data were used in
an input-output model to calculate total economic impact from fishing tourism in 4 regions (including indirect and induced effects). For
more information about results see Borch, T., M. Moilanen and F. Olsen (2011a). “Marine fishing tourism in Norway: Structure and Economic Effects.” Økonomisk fiskeriforskning 21 (1), 1–17. Also, a more
comprehensive report of results was produced in Norwegian: Borch,
T., M. Moilanen and F. Olsen. (2011b) Sjøfisketurisme i Norge - debatter, regulering, struktur og ringvirkninger. Tromsø: Norut, report no 1.
In 2014, a profitability study was performed of businesses that offer
marine angling services to tourists in Arctic Norway (Borch & Svorken
2014). The most important findings in this are that profitability vary
with distance to airport, number of beds relative to boats available
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for rent and with capacity utilization of beds throughout the year.
(E.g. if the businesses have other types of guests during the winter
season like skiing or aurora borealis tourists.
In 2017, a valuation study was performed in Arctic Norway on the
value of the coast for outdoor recreational activities. This study concluded that marine recreational fisheries was the most important
outdoor recreational activity in this region. For more results see
Aanesen, M., J. Falk-Andersson, K. Vondolia, T. Borch, S. Navrud, D.
Tinch (2018): Valuing coastal recreation in the Arctic and the visual
intrusion from commercial activities, Ocean and Coastal Management, 153, pp 157–167.
Poland

Have not been performed similar studies in Poland.

No data on economic value, no economic-social surveys have been
done.

Portugal
Romania
Slovakia
Slovenia
Spain

A postal survey was carried out during 2009 and 2010. The target

Direct expenditure for the same sample. The raising was made using the

Only

(Basque Coun-

population was the vessel owners and skippers of the recreational

statistically significant variables, such as port, and length of vessel and

covers

try)

fleet, but shore anglers and spear fishers were not included in this

the category. The value of the catch was not used in the estimation of

recre-

study. The contact details for skippers could not be obtained be-

the total direct impact. The induced effect was calculated using the in-

a-

cause of confidentiality, so AZTI contacted recreational fisheries as-

put-output tables of the Basque Country published by EUSTAT. The multi-

tional

sociations and federations in the Basque Country. Postal and face-

pliers of the income, value added, and employment were calculated.

boat

to-face surveys were done with approximately 2000 surveys sent and

The direct impact was around 34 million €/year and the total impact in-

own-

549 completed. More questionnaires were completed with face-to-

cluding the induced effect was almost 54 million € and maintaining 624

ers.

face than in postal surveys. The name of the vessel, registration num-

FTE/year. No survey on WTP has been carried out.

Spear

ber and the home port were obtained from Basque Country admin-

fishing

istration and additional vessel information including length, vessel

and

and mooring was obtained from field sampling and google Earth.

shore
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Three categories of vessels were defined: sailing, txipironeras (typical

fishing

Basque vessel), and motor vessels. For the economic survey the

is not

same methodology was used as described above.

include
d.

Sweden

National postal survey, 11 000 questionnaires sent three times a year

1.4 million Swedes (age 16–80) engaged in recreational fishing at least

(recall time four months) to randomly selected individuals (perma-

once during 2017. Number of days fished in marine and coastal waters

nent residents of Sweden found in the Swedish population register).

were 3.6 million days in 2017. Total number of fishing days (marine and
freshwater combined) was approximately 11.9 mill. days.
Total expenditures for recreational fishing during 2017 was 8.8 billion SEK.
Short-term expenditures amounted to 2.4 billion SEK, while long-term investments amounted to 6.4 billion SEK.

UK

The economic value and social benefits of sea angling were esti-

Angler spend:

mated within Sea Angling 2012 to understand the importance of sea

•

Annual trip spend per angler - £761

angling in England. This shows the pattern of direct spending by sea

•

Annual spend on major items - £633

•

Total annual spend per angler - £1394

anglers and how this spending supports other economic activity in
England through supply chains. We used the ONS household survey
to estimate the total number of people who went sea angling in
2012, then ran a well-publicised online survey throughout 2012 to collect data on expenditure and social benefits from a representative
sample of these anglers. Other surveys were carried out in face-toface interviews with sea anglers at five case study locations and sup-

Direct spend in England:
•

Total spend = £1.23 billion (£831M excl. taxes and imports)

•

Supports over 10 000 FTEs

•

£358 million GVA

Total value (direct, indirect and induced spend):

porting data were collected from angling businesses.

•

Total value = £2.10 billion

In establishing the economic value of recreational sea angling, we

•

Supports over 23 000 FTEs

considered the following elements:

•

£978 million GVA

The total spending in the English economy supported by sea anglers
and covering the more explicit items (i.e. rods, reels, etc.) and the
less explicit items of spending (food, petrol, etc.).
How far this total spending is on goods and services that are imported into the economy. For example, the UK is home to relatively

Average trip spend at case study sites:
•

Deal = £46.2

•

Liverpool = £43.7

•

Lowestoft = £35.9

+
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few domestic firms that manufacture rods and reels, such that do-

•

Northumberland = £37.2

mestic spending on these goods tends to support foreign manufac-

•

Weymouth = £161.7

turers, but with domestic firms perhaps benefiting as distributors of
goods.
How far this total spending on recreational sea angling, once discounted for imports, supports gross value added and employment in
the English economy.
How spending on recreation sea angling supports activity in other
sectors. Here for example, spending on accommodation might support employment in the hotel trade, but also jobs in the sectors that
supply hotels.
Data for estimating spend per angler were obtained from 2512 respondents to an online survey and from 340 face-to-face interviews
at five case study locations (Weymouth, Deal, Liverpool, Northumberland and Lowestoft) where local businesses were also surveyed.
The onsite survey locations included a variety of rural-coastal (Northumberland, Deal), mid-sized (Lowestoft and Weymouth) and city/urban locations (Liverpool). Site based research was conducted
throughout the period from March 2012 to February 2013. Site based
research also allowed collection of data from some groups who
were more likely to be underrepresented in the self-select online survey, such as occasional anglers and holidaymakers.
The total annual spend in England was estimated by raising the
mean spend per angler to the total number of sea anglers in England estimated from the Office of National Statistics Survey. All data
were re-weighted using demographic and frequency-of-angling
data from the surveys to reduce bias. An Input–Output framework
was used to estimate the multiplier impacts of sea angling expenditure at the England level. This I–O framework enabled the effect of
any spending or activity to be traced through the various supply
chains, ultimately estimating indirect and induced-income effects.
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Average spend was also calculated for all respondents from the five
case-study locations and showed spend was much higher at the
charter boat location (Weymouth).
The social benefits of sea angling were also assessed, with 47% of respondents said that ‘being outdoors and active’ was their main motivation for going sea angling, and 55% said it was to ‘relax and get
away from things’. Sea angling contributes to health and well-being
with 69% of sea anglers saying it is their main way of ‘experiencing
nature’ and 70% saying that it is important to their quality of life. Better fish stocks were cited most often as the factor that would increase participation, although cost, time and family commitments
were also important.
For more information see Armstrong et al. (2013).
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Proposal for EC service contract on MRF release mor-

Discards in European marine recreational hook and line fisheries: mortalities,

consequences for stock assessments and management, and mitigation potential
Background

Commercial and recreational hook and line fisheries are widespread in European
coastal waters (Hyder et al. 2018), yet studies have shown that unaccounted hooking
mortalities of over 30% in released fish that can reduce the effectiveness of fishing regulations like minimum sizes and bag limits (Coggins et al., 2007). There is also potential
for sublethal effects (e.g. behavioural changes; Cooke and Sneddon, 2007) that can occur because of hooking and handling stress and, even if the individual fish survives,
can also have significant consequences for the stock. For example, discarded fish may
skip spawning or interrupt protection of spawning nests, leading to a loss of reproductive success (Suski et al., 2003). This lack of knowledge of both mortality and sublethal
effects will affect our ability to manage stocks that are exploited by hook and line fisheries effectively.
The European Commission have pledged to end discarding, with only “species for
which scientific evidence demonstrates high survival rates, taking into account the
characteristics of the gear, of the fishing practices and of the ecosystem” excluded from
the landing obligation. For many species, discard mortality is unknown, so programmes have been initiated to collect data on commercially caught fish (e.g. facilitated
by the ICES WGMEDS). However, these studies generally focus on commercial netting
and trawling with little data collection planned on hook and line fisheries. This represents a large gap in the evidence-base and has a significant impact on effective fisheries
management as stock assessments will be inaccurate if discard mortality is not accounted for. This is particularly important if discard proportions and mortality is high,
which may lead to a significant underestimation of actual fishing induced mortality
(Kerns et al., 2012).
Discards of unwanted bycatch species and target species are high in both commercial
and recreational marine hook and line fisheries in Europe. European marine recreational anglers often release more than 50% of their Atlantic cod, European sea bass,
pollack, and sea trout catches (Ferter et al., 2013). The European eel and some elasmobranch species are protected in many countries so must be discarded, and target species that are under the legal minimum size must also be returned. In addition, the management measures implemented for recreational fisheries generally increase the proportion of released fish through increased minimum conservation reference sizes
(MCRS), closed areas or season, and / or bag limits (e.g. sea bass, western Baltic cod).
For example, in 2017 recreational sea fishing for sea bass was managed through a 6month closed season, one fish bag limit per day, and an MCRS of 42 cm.
Catches by recreational anglers can represent a significant proportion of the total removals. Marine recreational fisheries comprised of between 3 and 43% of removals of
some key European fish stocks (Radford et al., 2018), and represented around one quarter of catches of the Northern European sea bass and western Baltic cod stocks (Hyder
et al., 2018). However, discard mortality of hook and line-caught fish is not easy to
measure and can vary significantly between species and fisheries, with many factors
affecting survival (Bartholomew and Bohnsack, 2005; ICES, 2014). Information is available in Europe for some species, with studies limited to Atlantic cod, European sea
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bass, and Atlantic halibut. Hence, post-release mortality is a large uncertainty in the
assessment of stocks that are targeted by both commercial and recreational fishers.
Proposed European Commission funded project

Here, we propose that the European Commission fund a service contract lot under the
EMFF umbrella on post release mortality of recreational hook and line-caught fish. This
should assess the current state of knowledge and fill knowledge gaps for some key
species. To achieve this, a mixture of desk-based study and experimental work is
needed to compile data on mortality of hook and line-caught fish, to underpin the evidence-base to account for discard survival. It needs collaboration across Europe and
with other countries including the USA to ensure that the best use of existing data is
made.
The project should deliver the following objectives:
1 ) Desk-based review: a desk-based review will be done to compile existing
data on catch and release mortality, and group species with similar hooking
mortalities based on underlying biology and fishing practices. Ranges of
post-release mortality will be derived from studies to provide generic hooking mortality profiles for groups of species and fisheries for use in stock assessment. Species with high survival rates that have the potential to be excluded from discard bans will be identified, and key species identified for
further experimental studies.
2 ) Experimental studies: experimental programmes will be initiated to estimate post-release mortalities of several important target species, where limited data exist and are needed for stock assessment. These studies should
represent current state-of-the-art approaches, and are likely to include some
of the following species: Atlantic cod, European sea bass, Atlantic Salmon,
sea trout, Atlantic bluefin tuna, pollack, and Atlantic halibut.
Estimated cost and time-scale: Euro 500 000 over two years.
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Proposal for inclusion of MRF catches in the ICES RDB

Making marine recreational fisheries catches available to end-users: proposal for
inclusion in the ICES RDBES
Background

Marine recreational fisheries (MRF) catches have been collated by the EC Joint Research Centre (JRC) since 2010 for the Scientific, Technical and Economic Committee
for Fisheries (STECF). In 2014, WGRFS highlighted significant issues with the MRF
catch data collated by JRC that made comparisons between countries or time periods
impossible. These inconsistencies mean that recreational catch statistics provided by
JRC need to be treated with extreme caution and are of little use to end-users (i.e. ICES
expert groups, RCGs, STECF, Member States, and the angling community). In addition,
MRF data are stored in a separate database to the commercial catch data, making the
compilation of data for assessment challenging. At present, the most accurate approach
to collating MRF data is either through a data call or from the tables in the annexes of
the WGRFS report. However, these tables only contain the latest estimates, so it is necessary to look through all the reports to collect a time-series. This is not a sensible or
efficient approach to data provision, so a database that contains recreational fisheries
data should be developed.
Different options to store recreational fisheries data were considered by WGRFS in
2017, with two potential solutions: 1. improve the JRC database; or 2. engage with the
RDBES system being developed by ICES. Given the nature of the RDBES and the set of
end-users, WGRFS felt that storage of MRF data in RDBES would maximise uptake
and use. WGRFS provided a summary of the data fields needed to be included in
RDBES, and has been working closely with ICES to identify the possible options for
the incorporation of MRF data and the time-scales over which this could happen.
Incorporating MRF data into the RDBES

Commercial fisheries survey raw data will be contained in the RDB, with raw data and
raising procedures coded to provide estimates. However, the varied nature of the recreational fishery and culture differences in responses to survey instruments mean that
a single design is not possible or efficient to deploy across Europe. Instead, the focus
has been on assuring the quality of each individual survey and understanding how the
data can be used alongside other estimates in stock assessment. As a result, there is a
large variety of different designs that include on-site and off-site methods with different designs and raising procedures. Hence, the commercial approach to include raw
data and raising will not work initially, as a bespoke coded procedure would be needed
for each survey. This would be very inefficient and subject to large potential errors
unless done by the national expert in recreational fisheries.
Instead, raised tonnages and numbers of fish caught and released should be captured
by area and year, alongside length–frequency distributions. In addition, a short description of the survey and an assessment of the quality is needed (e.g. biases, design,
missing platforms and methods, etc.). The principal focus of any database at this stage
should be to ensure that data from nation-al surveys of different types are properly
archived and subjected to appropriate QA/QC procedures. In addition, the full process
from survey design, implementation, data archiving and quality control, data analysis
and reporting is documented and transparent for each country contributing to a regionally coordinated recreational survey program.
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In 2017, a skype meeting was held between ICES Data Centre and WGRFS to analyse
the possible options to incorporate MRF data in RDBES. WGRFS provided a list of the
fields necessary and ICES Data Centre highlighted the formats used by RDBES and
how this could be adapted to incorporate MRF data. In May 2018, WGRFS and FishPi2
project provided an adapted format for MRF data using real examples datasets to facilitate interpretation. ICES provided feedback with some recommendation, and the
potential options to incorporate MRF data were reviewed by WGRFS in 2018. Based on
input WGRFS, it was agreed to progress under FishPi2 and to submit a new proposal
to ICES. This would provide an opportunity to test and review the database at the
WGRFS in June 2019.
Proposal

MRF data need to be included in the RDBES as a matter of urgency to increase efficiency of uptake and use by end-users. This is likely to become more of an issue over
the coming years as more MRF data are included in stock assessments. The initial proposal of a simple approach of including raised estimates and a short assessment of
quality of the data (e.g. WGRFS Quality Assurance Tool (QAT)) is not difficult to implement. This would be easily possible given the right priority in time for the 2019 data
call, with a longer time-scale for upload of historical datasets. To achieve this the following deadlines are needed:
1 ) WGRFS to assess ICES Data Centre recommendations and options by November of 2018.
2 ) ICES Data Centre to agree final database formats and provide format for
uploading data by February 2019.
3 ) WGRFS to test upload facility for 2019 data call and provide feedback by
May 2019.
4 ) ICES Data Centre to provide bulk upload facility for existing historical data
by July 2019.
5 ) WGRFS to provide historical dataseries for upload by September 2019.
6 ) WGRFS to assess the potential for inclusion of raw data and raising by January 2020.
At present, inclusion of MRF data is prioritised below the resolution of the raising of
commercial survey data, meaning that it is unlikely to happen in the next year. Hence,
we would like ICES ACOM, Data Centre, and SGRDBES to consider the implications
of prioritising the implementation of the MRF RDBES database, and respond to the
WGRFS with a time-scale for this to occur. This request will also be highlighted to the
RCGs and potential of prioritisation discussed.
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Annex 8:

Quality assessment of national sampling schemes

A4.1. Greece
The completed QAT for the Greek survey is included in this section. Only the design
phase of the survey has been completed, so this was the only part assessed. Any conclusions from the WGRFS QAT assessment only relate to the design phase.
DESIGN
QUESTION

Answer
Are all sectors contribution

Comments (including Magnitude and
Direction of Bias) screening

No

No (missing illegal/tourist).

Yes

Yes. Illegal fishing, tourist fishery.

Unknown

Unknown.

Yes

Yes.

No

No. Screening survey seems to fully

to the total catch, harvest
or release well-known and

Target population

documented?
Is there illegal/tourist fishery, which is not accounted for?
Are there elements of the
target population that are
not accessible?
Is the PSU identified and
documented?
Does the sampling frame
fully cover the target pop-

cover the target population with

ulation?

the above exceptions (<15 yo, ille-

Target frame

gal, tourists).
Are there elements of the

Yes

Non-residents, under 15 years old.

Yes

Yes in terms of geography.

No

No, number of strata are limited to

target population that are
excluded from the frame
(e.g. non-residents, private
access sites)?
Are the strata well de-

Selection

Stratification

fined, known in advance
and stable?
Is there an overstratifica-

3 modes and few avidity classes.

tion leading to excessive
imputation?
Is sampling probability

Yes

Yes (higher sampling rate for some
regions).

based (e.g. stratified random with spatial strata,

PPS)?
IMPLEMENTATION
QUESTION

Answer

Comments (including Magnitude
and Direction of Bias)

Has the survey been de-

Unknown

Somewhat. Higher sampling prob-

signed to maximize preci-

ability near coastline delivers more

sion?

precision. But information too lim-

Selection

ited to optimize this consideration.
Are there protocols in

Yes

Protocols are being prepared. Pro-

place and have they

tocol is to use only one eligible per-

been followed for subsam-

son answering a phone line.
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ples (selection of individuals, times, boats, biological samples)?
Are the right sites, times,

Unknown

Unknown.

Yes

It is expected during in situ sam-

No

Reporting of illegal practices and

respondents, biological
data sampled?
Is there a language barrier
(tourist fishery)?
Is there a preference not

pling.

to engage with illegal fish-

catches will be encouraged in all

ers (e.g. threatening be-

stages of survey. Guarantied ano-

haviour)?

nymity in the data handling is expected to positively affect reporting.

Has the assignment been

Unknown

Unclear what this question is about.

Yes

They are recorded and going to

completed?
Are response rates recorded and evaluated?
Are refusal rates (e.g. ac-

be evaluated in screening survey.
Yes

Yes, refusals, no pickups, language
barriers will be documented.

cording to spatial issues,
fishing in MPAs or fishing
for high value species)
recorded and evaluated?

Nonresponse

Have you re-evaluated re-

Unknown

Unknown

Unknown

Unknown

Yes

Question is if they fished in the last

fusals?
Have you accounted for
not completed assignments (unobserved sample bias)?
Is the recall period appropriate?

12 months. This is thought appropriate because the diary term is 12

Recall

months.
Does recall period match

Yes

Yes (no season)

Yes

Fishing mode is the strata. There

fishing season?
Is effort well defined (unit,
fishing mode, target spe-

are no target species per strata. Ef-

cies, location) and related

fort will be fishing days or fishing

to cpue measures?

hours.

Is the concept of effort un-

Yes

Effort

derstood by respondents?
Is it possible to record in-

days (so ‘effort’ isn’t used).
Unknown

correct fishing areas?
Is catch verified by survey-

Screening survey asks about fishing
Unknown but difficult to record it
incorrectly

No

Not in screening survey

Yes

Just total kgs is asked, not by spe-

ors (e.g. all filleted, don’t
show)?
Is species identification
and naming reliable?
Is there a clear division be-

cies.
Yes

Catch

Release of fish is not known to be a
common practice.

tween fish kept and fish released?
Are there any high-valued/threatened species

Yes

Possibly. Undersized individuals (i.e.
E. marginatus –Dusky grouper),
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taken in the fishery that

overweight individuals or catch

might be unreported?

(5kgr allowed/fisher), illegal catch
of species (could be tunas, eel,
elasmobranchs). However, reporting of illegal practices and
catches will be encouraged in all
stages of sampling.

Is there a digit preference

Unknown

n/a

Answer

Comments (including Magnitude

in the reports?
ANALYSIS
QUESTION

and Direction of Bias)
Does the estimation pro-

Yes

Yes. Survey allows estimation of

cedure follow the survey

proportions of the population in

design?

each region X mode X avidity
class. Concern about over-stratification.

Has imputation been used

Unknown

Unknown

Yes

Will be done.

Yes

Yes, phone responses can be

to account for missing observations and, if so, is the
procedure documented?
Has the precision of estimates been calculated
and, if yes, where are the
documented?
Has there been weighting
to correct for nonre-

raised to composition of popula-

sponses/avidity bias

tion.

In panel surveys, have

Non

Not a panel survey, so not applicable.

those selected changed
their fishing pattern or acGeneral

tivity?
Is the bias caused by
drop-outs and drop-ins in

No

Not a panel survey, so not applicable.

a panel corrected for?

WGRFS ASSESSMENT OF SURVEY
WGRFS concludes that the Greek survey has a reasonable design, but the group could not assess
the validity of the analysis at this stage
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A4.2. Italy
The completed QAT for the Italian survey is included in this section. Only the design
phase of the survey has been completed, so this was the only part assessed. Any conclusions from the WGRFS QAT assessment only relate to the design phase.

DESIGN
QUESTION

Target population

Are all sectors contribution to the total

Answer

Comments (including Magnitude and Direction of Bias)

Yes

Yes, Mipaaf db includes all

catch, harvest or release well-known

the possible categories of

and documented?

recreational fishing.

Is there illegal/tourist fishery, which is

Yes

not accounted for?

Yes, illegal fishing not possible
to consider. A trial will be
done to give an estimate.

Are there elements of the target popu-

Yes

lation that are not accessible?
Is the PSU identified and documented?

Yes, illegal fishing as from the
previous box.

Yes

Yes, the PSU will be the fisherman.

Does the sampling frame fully cover the

Yes

target population?

Yes. As reported by the Ministry, the sampling frame is sup-

Target frame

posed to cover all the target
population.
Are there elements of the target popu-

Yes

will not be considered in the

frame (e.g. non-residents, private ac-

frame.

cess sites)?
Are the strata well defined, known in

Yes

Stratification

advance and stable?
Is there an overstratification leading to

Yes, the stratification will be
based on the fishing area.

No

excessive imputation?

No, only a single stratum will
be considered (fishing area)
to avoid over-stratification
with strata with few or any
sample units.

Is sampling probability based (e.g.
Selection

Yes. Non-resident and minors

lation that are excluded from the

Yes

Yes, as a principle the PPS

stratified random with spatial strata,

methodology will be used,

PPS)?

being indicated in the National Plan.

WGRFS ASSESSMENT OF SURVEY
WGRFS concludes that the Italian survey has a reasonable design, but further consideration of the
implementation and analysis stage is needed to ensure robust data are provided by the survey. It
would be prudent to revisit the pilot at the WGRFS meeting in 2019, when more details are available.
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A4.3. Portugal
The completed QAT for the Portuguese survey is included in this section. Only the
design and implementation phases of the survey has been completed, so these were
the only part assessed. Any conclusions from the WGRFS QAT assessment only relate
to the design and implementation phases.

DESIGN
QUESTION

Answer

Comments (including Magnitude and Direction of Bias)

Are all sectors contribution to the total

Yes / No/

Target population is the day

catch, harvest or release well-known

Unknown

marine recreational fishing
(i.e. night fishing and estuar-

and documented?

ies not included in the sampling frame)
YES
Shore anglers are reachable
by roving creel surveys;
Spearfishers and boat anglers are difficult to address
onsite (access-point surveys);
NO
Night periods are not accounted for.
Is there illegal/tourist fishery, which is

Yes / No/

YES

not accounted for?

Unknown

Night fishing for spearfishers
(illegal), also illegal selling of
catches by a portion of the
angling and spearfishing
population (both shore and
boat based).

Are there elements of the target pop-

Yes / No/

YES

ulation that are not accessible?

Unknown

Spearfishers and boat anglers have been found diffi-

Target population

cult to reach and access via
the on-site surveys;
No telephone contact available for use for licensed fishers (offsite methods not feasible).
Is the PSU identified and docu-

Yes / No/

mented?

Unknown

YES

Does the sampling frame fully cover

Yes / No/

YES

the target population?

Unknown

Night fishing and some estuary areas not accounted

Target frame

for.
Are there elements of the target pop-

Yes / No/

YES

ulation that are excluded from the

Unknown

No cpue for night fishing.

frame (e.g. non-residents, private ac-

Some under coverage for

cess sites)?

spearfishers. Some underestimate for cpue in estuaries.
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Are the strata well defined, known in

Yes / No/

YES

advance and stable?

Unknown

Stratification done, proportionally to the licensed fishers, by: NUTS II area; modes;
season; week days and
weekend (or holidays) and
period of the day (morning

Stratification

and afternoon).
Is there an overstratification leading to

Yes / No/

NO

excessive imputation?

Unknown

Stratification takes into account the proportion of licensed fishers per modes
and NUTS II.

Is sampling probability based (e.g.

Yes / No/

YES

stratified random with spatial strata,

Unknown

5km grids randomly selected

PPS)?

by daily period (roving creel
survey)
One access point selected
randomly by daily period
(access point survey)
Number of sampling campaigns (surveys) per region
(NUTS II) calculated using

Selection

the proportion of licensed
fishers per NUTS II and fishing
modes (data from 20032007).

IMPLEMENTATION
QUESTION

Answer

Comments (including Magnitude and Direction of Bias)

Has the survey been designed to max-

Yes / No/

YES

imize precision?

Unknown

Using the proportion of licensed fishers per NUTS II per
fishing mode (data from
2003–2007)

Are there protocols in place and have

Yes / No/

they been followed for subsamples

Unknown

YES

(selection of individuals, times, boats,
biological samples)?
Are the right sites, times, respondents,

Yes / No/

YES

biological data sampled?

Unknown

For most of the area, there is
no previous knowledge of
the sites. Within each stratum (NUTS II) all sites have
the same probability of being selected for a survey. All
sites are then randomly selected and clearly identified
by geolocation for creel

Selection

and access point surveys.
Estuaries not accounted for.
Is there a language barrier (tourist fish-

Yes / No/

ery)?

Unknown

NO
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Is there a preference not to engage

Yes / No/

NO

with illegal fishers (e.g. threatening be-

Unknown

With the exception of

haviour)?

closed seasons / areas, it is
impossible to detect any illegal fishers ahead of the interview. There are specific
protocols to be followed
during the surveys specifically set to avoid and preference towards particular
fishers. For example, when
selecting a subsample of
fishers to interview in a given
location the approach is set
ahead of reaching out to
the fishers (e.g. interviewing
every 3rd fisher encountered).

Has the assignment been completed?

Yes / No/

YES

Unknown
Are response rates recorded and eval-

Yes / No/

YES

uated?

Unknown

For onsite surveys only.

Are refusal rates (e.g. according to

Yes / No/

YES

spatial issues, fishing in MPAs or fishing

Unknown

for high value species) recorded and

Nonresponse

evaluated?
Have you re-evaluated refusals?

Yes / No/

NA

Unknown
Have you accounted for not com-

Yes / No/

pleted assignments (unobserved sam-

Unknown

NA

ple bias)?
Is the recall period appropriate?

Yes / No/

YES

Unknown

Catch rates
Effort estimate is a 3 month
recall ideally (some cases
anglers provide the 12
months recall).
On-site surveys: YES. In the
case of incomplete trip interviews (and for anglers)
that agreed to provide their
contact, interviewees are
contacted at the end of the
day of the fishing trip, and
only report for the reminder
of that specific fishing trip.
Recall period is thus very
small and considered appropriate.
For logbooks: YES. The first

Recall

logbooks have just been distributed, but we plan to follow up with volunteers on a
monthly basis. Based on the
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available literature, we consider this recall period as appropriate to this particular
method.
Does recall period match fishing sea-

Yes / No/

YES

son?

Unknown

As per previous information,
there is some seasonality,
but it is largely a year-round
activity. Thus, we assume
the recall period (daily for
on-site surveys; monthly for
fishing logbooks) matches
the fishing season.

Is effort well defined (unit, fishing

Yes / No/

mode, target species, location) and

Unknown

YES

related to cpue measures?
YES

Is the concept of effort understood by

Yes / No/

respondents?

Unknown

Is it possible to record incorrect fishing

Yes / No/

NO

areas?

Unknown

All fishing areas are identified and accounted for in
the survey design.
Some on-board access
point may have difficult access.
In the survey procedure, geolocation is available for all

Effort

team members (in the tablets and portable GPS devices).
Is catch verified by surveyors (e.g. all

Yes / No/

YES

filleted, don’t show)?

Unknown

For onsite methods.

Is species identification and naming

Yes / No/

YES

reliable?

Unknown

There is a quiz in the questionnaire to identify species
identification errors. Preliminary results show that more
than 80% of fishers identified
the most commonly caught
fish species correctly.
YES

Is there a clear division between fish

Yes / No/

kept and fish released?

Unknown

Are there any high-valued/threatened

Yes / No/

YES

species taken in the fishery that might

Unknown

For high-valuable species

be unreported?

(possible misreporting due
to illegal selling but assumed
to be marginal)

Catch

NO for threatened species
Is there a digit preference in the re-

Yes / No/

ports?

Unknown

YES for shore anglers and
spearfishers
NO for boat anglers. In this
case, anglers tend to be less
accurate and report more
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rough numbers (e.g. “approx.10 kg of fish.”). This was
however mitigated, because in most cases creel
agents can double-check
the catches.
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WGRFS ASSESSMENT OF SURVEY

ANALYSIS
QUESTION

Answer

Comments (including
Magnitude and Direction of
Bias)

Does the estimation procedure follow

Yes / No

YES, except for the cpue

the survey design?

/

data where we added a

Unknown

layer of unequal probability
of site selection for grids
without anglers.
NO

Has imputation been used to account

Yes / No

for missing observations and, if so, is the

/

procedure documented?

Unknown

Has the precision of estimates been

Yes / No

NA

calculated and, if yes, where are the

/

No calculations done so far.

documented?

Unknown

Survey still ongoing.

Has there been weighting to correct

Yes / No

NA

for nonresponses/avidity bias

/

The final refusal rate is still

Unknown

unknown.
We are collecting data that
will allow us to weigh the
cpue and effort data by

General

avidity classes.
In panel surveys, have those selected

Yes / No

NA

changed their fishing pattern or

/

No panel survey. Only onsite

activity?

Unknown

methods used so far.

Is the bias caused by drop-outs and

Yes / No

NA

drop-ins in a panel corrected for?

/
Unknown

WGRFS concludes that the sampling design was considered ambitious, but adequate for the
project goals and no relevant changes to the methodology were recommended.

106 |

ICES WGRFS REPORT 2018

Annex 9:

Workshop proposal: Integrating human dimensions

into the management of marine recreational fisheries (WKHDR)
Chairs: Christian Skov (DTU-AQUA, Denmark), Harry V. Strehlow (Thünen Institute,
Germany), and Kieran Hyder (Cefas, UK).
Venue and date: Rostock, September 2019

Scientific Justification
Management of fisheries is often thought to be more about managing people than fish,
as it is predicated on behavioural responses to measures imposed (Hilborn, 2007). This
is likely to be more important for recreational fisheries, where the individual’s motivations for participation are very diverse (Fedler and Ditton, 1994; Arlinghaus, 2006;
Beardmore et al., 2011). For example, angler behaviour can affect harvest rates through
the consumption orientation of the angler (e.g. Beardmore et al., 2011). Moreover, understanding how anglers are affected by different regulations is crucial to sustain the
recreational fisheries sector and ensure economic benefit to coastal regions. However,
the average angler does not exist, i.e. responses to fishing regulations vary across angler populations. The clear importance of including angler heterogeneity in the management process for recreational fisheries has led to the identification of the need to
develop social-ecological systems that can further understanding of optimal management strategies (Hunt, 2013; Arlinghaus et al., 2016; 2017). Many aspects of human dimensions of recreational fisheries have primarily been studied in freshwater, systems
including extensive research into how angler heterogeneity can impact on management (e.g. Arlinghaus et al., 2017). However, understanding the human dimensions of
marine recreational fisheries is limited, so there is need to increase focus on this topic
to underpin successful management of fish stocks.
Here, we propose a new ICES workshop that aims to develop approaches for integrating the human dimensions into the management of marine recreational fisheries
(WKHDR). This will bring together experts to assess current state-of-the-art,
knowledge gaps, methodological approaches, and understand issues. The existing
state-of-the-art will be reviewed and used to assess how best to measure angler heterogeneity. Finally, proposals will be made of how to include human dimension research
in existing national surveys.
This is important to ICES in its role of providing advice on fish stocks generally and
more specifically in delivery of quality evidence on the impacts of recreational fisheries. It will contribute to the following science priorities: food from the sea (Code 1);
impacts of human activities (Code 3); conservation and management (Code 6); and sea
and society (Code 7). Discussion with the Chairs of the ICES Strategic Initiative on Human Dimensions in Integrated Ecosystem Assessments (SIHD) indicated that there was
limited overlap between SIHD and WKHDR, but SIHD will be kept informed of progress and outcomes.
Attendance
A broad interdisciplinary approach is needed that brings together scientists from
across the globe. This needs to include both natural and social scientists that utilise
both qualitative and quantitative approaches. The aim is to invite around 30 scientists
to meet for three days in September 2019 in Rostock (Germany) at Thünen-Institute.
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Terms of Reference
T OR

D ESCRIPTION

B ACKGROUND

S CIENCE P LAN

D URATION

TOPICS
ADDRESSED

a

b

Assess empirical findings that

Scientific need

Code 1, 3,

demonstrate the effect of angler

for efficient evi-

6&7

heterogeneity in data collection

dence produc-

Science

and how this influences angler

tion and feed

Topics: 14,

response to management

to other work-

15, 18,

measures (e.g. bag limits).

ing groups

Identify methods used to meas-

Scientific need

Code 1, 3,

ure angler heterogeneity and

for efficient evi-

6&7

develop a framework that can

dence produc-

Science

be used in a standardised way to

tion and feed

Topics: 14,

measure angler heterogeneity

to other work-

15, 18,

over a wide range of cultural di-

ing groups

Workshop

Workshop

versity.
c

Ascertain the data (social, eco-

Scientific need

Code 1, 3,

nomic, psychological etc.) that

for efficient evi-

6&7

need to be collected in surveys

dence produc-

Science

to enable measurement of an-

tion and feed

Topics: 14,

gler heterogeneity.

to other work-

15, 18,

Workshop

ing groups
d

Identify approaches to correct

Scientific need

Code 1, 3,

for angler heterogeneity in exist-

for efficient evi-

6&7

ing surveys.

dence produc-

Science

tion and feed

Topics: 14,

to other work-

15, 18,

Workshop

ing groups

Supporting Information
Priority

High – because recreational catches can be high for some stocks and
understanding the human dimensions of recreational fisheries is key to
effective management.

Resource require-

Expertise on recreational fisheries and human dimension from outside

ments

Europe would be beneficial, but this is not essential to success of the
workshop.

Participants

The workshop would be attended by 25–30 members and guests.

Secretariat facilities

Normal backstopping support in the organization of the group.

Financial

It would be beneficial to fund two key experts from outside Europe, but
this is not essential to success of the workshop. Opportunities for funding
will be assessed if the workshop proposal is successful.

Linkages to other to

ACOM, WGRFS, WGCCSE, SIHD

groups
Linkages to other

EOSG, IEASG, SCICOM,

committees or
groups
Linkages to other

WECAFC/OSPESCA/CRFM/CFMC/MEDAC Working Group on Recrea-

organizations

tional Fisheries STECF, EU Regional Coordination Groups, Advisory Councils
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WGRFS supporting information

Priority

High – because recreational catches can be high for some stocks

Resource require-

Expertise on recreational fisheries surveys from areas outside Europe

ments

would be beneficial

Participants

The Group is normally attended by 25–30 members and guests.

Secretariat facilities

Normal backstopping support in the organization of the group.

Financial

None

Linkages to ACOM

ACOM, WGBFAS, WGEEL, WGBAST, WGCSE, WGNSSK, WGBIE, WKMEDS,

and 4groups under

WKBASS, WGCATCH

ACOM
Linkages to other

EOSG, SCICOM, STECF, EU Regional Coordination Groups, Advisory

committees or

Councils

groups
Linkages to other
organizations

WECAFC/OSPESCA/CRFM/CFMC/MEDAC Working Group on Recreational Fisheries
Many linkages to (inter)national angling associations, since WGRFS
members estimate national marine recreational catches.
Links to broader organizations with interests in angling and fisheries management including EIFACC and FAO.

