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Abstract

Commission Decision of 25 February 2016 setting up a Scientific, Technical and Economic
Committee for Fisheries, C(2016) 1084, OJ C 74, 26.2.20 16, p. 4 17 10. The Commission
may consult the group on any matter relating to marine and fisheries biology, fishing

gear technology, fisheries economics, fisheries governance, ecosystem effects of
fisheries, aquaculture or similar disciplines. This report evaluates the performance of
technical measures to conserve fishery resources and protect marine ecosystems in
accordance with Article 31 of Regulation (EU) 1241/201.

13



SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FISHERIES (STEC
Evaluate the performance of technical measures to conserve fishery resources

and protect marine ecosystems according to Article 31 of Regulation (EU)

1241/201 (STECF -20-02)

Background provided by the Commission

According to Article 31 of Regulation (EVU) 1241/2019 on the conservation of fishery
resources and protection of marine ecosystems through technical measures, the
Commission is required to report, following evaluation by STECF, on the extent to which
technical measures both at regional level a nd at Union level have contributed to
achieving the objectives set out in Article 3 and reaching the targets set out in Article 4

of Regulation (EU) 1241/2019. The first report is due to submitted on the 31 December

2020, with reports every three years the reafter.

To facilitate this, STECF is requested by the Commission to evaluate the performance of
technical measures to conserve fishery resources and protect marine ecosystems. STECF
should consider the following elements in their evaluation:

A selectivi ty improvements;

A innovative gears;

A catches of marine species below MCRS;

A incidental catches of marine mammals, sharks, reptiles, seabirds and other
sensitive species;

A the impact of fishing activities on seabed habitats;

A the optimisation of exp loitation patterns to provide protection for juvenile or
spawning aggregations of marine resources;

A the minimisation and possible elimination of incidental catches of sensitive species
(as defined in Article 6(8) of that Regulation); and

A minimising th e environmental impacts of fishing.

Specific attention should be paid to areas where, at regional level, there is evidence that
the objectives and targets as set out in Articles 3 and 4 of Regulation (EU) 1241/2019
have not been met.

STECF is also asked to advice on the most appropriate selectivity performance indicators

for comparative evaluation of fishing gears according to Article 16 of Regulation
1241/2019. In preparing its advice, STECF shall inter alia consider the use of the length

of optimal sel ectivity Lopt compared to the average length of fish caught. As part of its
evaluation, STECF shall calculate historic time -series of the most appropriate indicator
identified for each of the commercially exploited stocks where feasible.

Request to the S TECF

STECF is requested to review the report of the STECF Expert Working Group meeting,
evaluate the findings and make any appropriate comments and recommendations.

In this revision, STECF is requested to incorporate the latest ICES advice on innovative
gears.

F) -
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STECF comments

ToR 1 -3 Selectivity performance indicator & assessing the impact of technical
measures

Background i a brief overview of prior developments

Since 2012, STECF has considered a range of indicators for monitoring changes in
selecti vity and exploitation patterns during several STECF experts working groups (EWG
12-20, EWG 13 -04, EWG 15 -05 and EWG 17 -02). This was in the context of the

devel opment of the Commi ssionds proposal for a new t
for monitoring an  d reporting on the Landing Obligation (EWG 13 -23 and EWG 16 -13).
From the very beginning, the weakness of catch -based metrics was identified (due to

their sensitivity to population structure) and 'pilot' indicators discussed were typically F -
based (e.g. Fi mmatures/Fmatures in STECF 12 -20, STECF 13 -04; Age at which F is 50%
of maximum F -at-age in STECF 15 -05).

Subsequently, the 2016 Commission's proposal for a new technical measures regulation

introduced the concept of quantitative targets in line with CFP objectives as essential
elements to support the implementation of technical measures. Accordingly, STECF 18 -
15 tackled the issue of selectivity indicators in a more systematic way by comparing a

range of different catch  -based, length -based and F -based ind icators using both simulated

and empirical data. Among other observations, this work illustrated that F -based
indicators were the most informative of those investigated. The work within STECF 18 -15
was later extended into a scientific publication (Vasilako poulos et al. 2020), which
identified the ratio Frec/Fbar, the ratio of the F of the first recruited age T class to the
mean F of the fully exploited age classes, as being the most suitable selectivity indicator

among those tested. In particular, it has the major advantage that unlike the other

approaches tested in the publication, it can track selectivity changes, without being
overly sensitive to changes in recruitment or changes in overall fishing pressure.

In addition, STECF PLEN 18 -01 looked at the use of the length of optimal selectivity

(Lopt) as a reference point against which to measure the impact technical measures have

on the exploitation pattern of commercially exploited stocks. STECF underlined that

improving this exploitation pattern is key to r educe the i mpact of fishing ¢
biomass, and thus contributing to the objective of minimising the impact of fishing on

marine ecosystems.

At the summer 2020 plenary meeting of the STECF (STECF PLEN 20 -02), it was agreed
that the EWG to evaluate the TMR would build on the work on age -based selectivity
indicators initiated by STECF EWG 18 -15 and further developed by Vasilakopoulos et al.
(2020) and would also consider Lopt, building on work by ICES WKLIFE and others.
Furthermore, because the numbe r of EWGs was reduced from 2 to 1 and because of the
need to seek further clarification from DG MARE on what would be required of the STECF

and its EWG, further discussions were held throughout July within a group comprising
participants from DG MARE, STEC F Board, the EWG co -chairs and the JRC focal point.
Part of this group's tasks was to issue the data request to ICES, to obtain time series of

F-at-age per stock and fisheries in digital format.

STECF comments on ToR 1 -3

The EWG was requested to evaluate the performance of technical measures according to
Article 31 of Technical Measures Regulation (TMR) (EU) 1241/2019 (Item 1 of the ToRs)

and the extent to which technical measures both at regional level and at Union level have
contributed to achieving the objectives set out in Article 3 of said Regulation and
reaching the targets set out in Article 4, including progress that has been made or impact
arising from innovative gear (Item 2 of the ToRs). STECF notes that given that the TMR
2019/1241 has only bee n in place for one year, it is too soon to be able to evaluate
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(backward) any aspect of its performance with regard to achieving their stated objectives
and targets. The evaluation task comprised, thus, ex -post investigation of the impact
that previous tec hnical measures have had on the stated objectives and targets.

The EWG 20 -02 was also requested to advise on the most appropriate selectivity
performance indicator for comparative evaluation of fishing gears according to Article 16

of Regulation 1241/201 9 and where possible, calculate time -series of the appropriate
selectivity indicator for each of the main commercial fish stocks and areas, considering

those included in Annex XIV of the TMR (Item 3 of the ToRs).

In an attempt to address item 3 of the te rms of reference as far as practically possible,
time -series of the selectivity indicators for the main commercial fish stocks and areas
were calculated using the method described in Vasilakopoulos et al (2020). STECF agrees

that given the available data a nd resources and in the context of the advice provided by
the STECF PLEN 20 -02 and discussions between the STECF and DG MARE, such an
approach was appropriate. Nevertheless, the approach did not allow the terms of
reference to be addressed in their entiret y, especially items 1 and 2. Additionally,

although many technical measures relate to specific gears and/or fisheries, no fishery - or
gear -specific evaluations were undertaken for stocks in different regions. Hence, the

results presented in the EWG 20 -02 r eport provide an overview of temporal trends in
relative selectivity for the recruiting year -classes at the population level only.

In addition, the EWG raised concerns that the Vasilakopoulos et al (2020) approach is

sensitive to estimates of F at age fr om stock assessments which can be rather uncertain.
STECF agrees with the Expert group remark that F -at-age is often estimated with large
uncertainty, particularly on the youngest ages, thereby making the Frec/Fbar indicator

also uncertain. In addition, th e choice of stock assessment model and the associated
assumptions about selectivity will influence the resulting F -at-age from the assessment.
Other management measures may also affect the quality and reliability of the catch data

which are fundamentalt o stock assessments and the resulting estimates of F -at-age, and

especially Frec. In particular, the introduction of the landing obligation may have
changed the willingness of the fishery to permit observers on board to collect catch
samples which may lead to underestimates of undersized unwanted catch. Other changes
that have occurred may also contribute to observed trends in selectivity such as the
introduction of other management measures, quota changes, effort restrictions, changes

in fishing behaviour  and others.

Incidentally, STECF notes that there may be some inconsistencies in the lists of the
technical measures identified by EWG 20 -02 for the individual stocks, and highlights that
these lists are not exhaustive. In some cases, the implementation d ates relate to the
date the specific regulations were introduced and do not necessarily take account any

lead -in times included in the Regulations. Furthermore, the fact that technical measures

are introduced does not necessarily mean that they will be imp lemented in full by the
industry, which may mean that the intended effects on selectivity are not delivered.

As such, STECF notes the difficulty to fully interpret the observed trends. For those
stocks where no changes were detected over time, the absence of change in indicator
should not be seen as proof that the TM had no effect at all, but at least that the effects

were not strong enough to be detected at population level by standard stock assessment
procedures using standard data. For the stocks where changes in selectivity of recruiting
year -classes appear to be coincidental with the timing of the introduction of certain
technical measures, it remains difficult to ascertain that this change is caused directly by

the introduction of the technical measur e (tem 2 of the ToRs). The EWG could also,
thus, not fully evaluate the performance of technical measures to conserve fishery
resources and protect marine ecosystems according to Article 31 of Regulation (EU)
1241/201 (Item 1 of the ToRs).
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ToR 1 -3 Conc lusions

1. Evaluate the performance of technical measures to conserve fishery resources and
protect marine ecosystems according to Article 31 of Regulation (EU) 1241/2019.

The results of the investigations undertaken by the EWG 20 -02 do not permit STECF to
provide a comprehensive informed response to this request. The request is extremely

wide -ranging in scope and to address it explicitly and provide an informed, meaningful

response, will require far more time and expertise than that afforded to EWG 20 -02 and
to this STECF review.

Suggestions on what needs to be done to support the Commission to provide future

reports to the European Parliament and the Council in accordance with Article 31 of

Regulation (EU) 2019/1241 are given in the section below heade d AFutur e
Devel opment so.

2. Evaluate the extent to which technical measures both at regional level and at
Union level have contributed to achieving the objectives set out in Article 3 of said
Regulation and reaching the targets set out in Article 4, inclu ding progress that has been

made or impact arising from innovative gear.

The EWG 20 -02 report provides informative overviews of temporal trends in selectivity

for juveniles (recruiting year -classes) for selected species and regions, but the extent to

whi ch such changes can be attributed to implementation of technical measures cannot be

deduced from the approach taken. For some stocks changes in selectivity of recruiting

year -classes may be coincident with the timing of the introduction of technical measur es.
Even in such cases, however, it is not possible to ascertain whether the changes are

directly due primarily to the introduction of technical measures or to a combination of

technical measures and other factors (although the selectivity indicator is con sidered
robust to variations in recruitment and in total fishing pressure). Hence, based on the

work of the EWG 20 -02, STECF can only partly provide an informed evaluation of the

extent to which technical measures have contributed to the conservation of fi shery
resources and the protection of marine ecosystems.

Regarding the target set out in Article 4 that catches of marine species below the
minimum conservation reference size are reduced as far as possible, STECF notes that
the FDI EWG 20 -10 has adopted a methodology to partition catches at age into numbers
of fish above and below MCRS, and has applied it to all stocks and fisheries for which the
relevant data are reported under the FDI data call, by country, year, area and métier and

for the years 2015 -2019. The EWG 20 -10 was unaware of the availability of such data
and analyses but STECF considers that the data may prove useful for future reviews and

may also be informative to DG MARE in preparing its 2020 report to the European
Parliament and the Counc il.

3. Advise on the most appropriate selectivity performance indicator for comparative
evaluation of fishing gears according to Article 16 of Regulation 1241/2019. In preparing

its advice, STECF may inter alia consider the use of the length of optimal s electivity Lopt
compared to the average length of fish caught. Where possible, EWG 20 -xx should
calculate time -series of the appropriate selectivity indicator for each of the main
commercial fish stocks and areas, considering those included in Anne XIV of the TMR.

A comprehensive investigation into the most appropriate selectivity performance

indicator for comparative evaluation of fishing gears according to Article 16 of Regulation
(EU) 1241/2019 could not be undertaken with the data and resources availa ble at the
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time of the EWG. The suitability of using ratios such as Lmean/Lopt or Lc/Lc_opt ! as the
basis for such an indicator was not explored further.

The EWG was able to address the latter part of this request and provide time -series of
trends in sele ctivity for juveniles for selected fish stocks and areas. Nevertheless, for

several reasons as outlined above and in the EWG 20 -02 report, especially those relating

to estimating fishing mortality at age and the assumptions regarding selectivity at age in

the assessment model, the results need to be interpreted with caution.

ToR 4 Innovative gears

STECF notes that in relation to item 4 of the terms of reference on innovative gears, the
EWG only briefly referred to it as the ICES 2020 advice was only publ ished in late
October 2020 and thus not available at the time of the EWG meeting.

STECF notes that I CES (2020) defines Ai nnovative
component of a gear that is different from the baseline in the current EU regulations or,

in the absence of such legislation, different from the gear commonly used in a specific

sea basin (area) in EU waters.

ICES developed a framework for assessing the performance of innovative fishing gear
based on three assessment criteria: (a) catch effic iency, (b) selectivity on target species
and reduction of catch of unwanted and incidental species, and (c) impacts on the
ecosystem, evaluated on a relative scale (i.e. scored relative to the existing gear). For

each criterion an innovation matrix was cre ated, relating the potential performance
improvement (disruptive, transformative, incremental, no effect or negative) and
technology readiness level (low, moderate, high; columns) of innovative gears.

STECF notes that ICES then used the framework to creat e an initial catalogue of
innovative fishing gears for EU fisheries. It contains 33 example factsheets that are
indicative of gear innovations in different areas in EU waters, but it is not an exhaustive

list. STECF acknowledges the interest of monitoring progresses with innovative gears
being developed or used in EU waters and notes that additional information could be
provided from projects such as Discardless (http://www.discardless.eu/), Minouw
(http://minouw - project.eu/) and Gearing Up (https://gearing up.eu/). Additionally, STECF
suggests that consideration be given to innovative technologies that are being developed

in projects such as SmartFish 2020 (http://smartfishh2020.eu/) that also have the

potential to improve selection, reduce bycatch and minim ise the environmental impact of
fishing gears.

STECF agrees with ICES that its advice is a first step into a longer time -frame process,
where a more comprehensive review of gear innovations and their impacts could be

provided to the EU on a triennial basi s. STECF considers the framework developed by
ICES is appropriate to assess the performance of innovative fishing gear. However, as
recommended by ICES, further work should include the level of gear uptake by fishers

and sociotechnical aspects associated w ith the innovation (financial aspects such as
investments and cost reduction, user -friendliness, and health and safety) should be part

of a comprehensive state  -of-the -art review.

STECF notes that prior to future reviews of the TMR, there is a need to cont inue develop
a comprehensive framework of criteria and methods for evaluating the extent to which
the implementation of technical measures has contributed to achieving their stated

1 Lmean/Lopt is the ration of the current mean size and the optimal one, while Lc/Lc_opt is the ration of the
current length at first catch to the optimal one
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objectives and the wider objectives of the CFP. This framework should also be able to
assess the potential for innovative gears to contribute to achieving such objectives.

From the perspective of scientific evaluation, it would also seem appropriate that regional
fisheries bodies especially ICES and the GFCM in addition to the STECF become involved
in such a process.

ToR 4 Conclusions

4, Assess the progress made or impact of innovative gear and evaluate the use of
innovative gears, drawing conclusions about the benefits for, or negative effects on,
marine ecosystems, sensitive habitats and selectivity based on the most recent advice
from ICES and other relevant scientific organizations.

STECF concludes that the extent to which innovative gears can contribute to reaching the
TMR objectives and targets depend on these being fir st taken up by fishers and
adequately monitored during a sufficient time frame before they can be evaluated.

STECF concludes that the assessment framework developed by ICES for innovative gears

would need to be combined with a holistic fishery simulation model to assess whether the
potential improvements brought by the selective gears are likely to be of any significant

effect at population level, considering the appropriate selectivity indicators.

ToR 5 Estimates of sensitive species by - catch rates

STECF notes that in response to item 4 of the terms of reference, the EWG 20 -02 report
includes an overview and a catalogue (excel file) of sensitive species compiled from

different sources 2. This list presents for each species where bycatch data exist and whe re

it is lacking. The EWG report also includes an overview of mitigation measures aimed at
protecting sensitive species. The EWG provides a direction for future work, including
among others, measures such as an increase in monitoring (métiers, spatial and
temporal coverage), species identification, abundance estimation and thresholds.

The EWG 20 -02 report concludes that there is very limited data to reflect historic
development in population size and/or bycatch of sensitive species and hence, whether

the T MR objectives and targets regarding sensitive species have been or are being
achieved, cannot be evaluated. However, the Expert group tried to make an inference of

the impact of fisheries on sensitive species based on the historical trend of fishing

pressu re (based on the STECF CFP monitoring report (STECF 20 -01) of the fisheries
assessed as high risk of encountering and impacting sensitive species. Based on the FDI
database and for the period 2015 -2018, the Expert group report also present trends in
fishin g effort per region and in some regions by métier.

The EWG 20 -02 analysis moves forward the work needed to evaluate the TMR objectives
and targets in relation to sensitive species. However, STECF also notes that, as reported

by the EWG, although bycatch mortality of sensitive species is likely to have decreased in
Atlantic waters (including Baltic Sea) due to a decrease in fishing pressure (a general
reduction in fishing mortality rates), this does not necessarily relate to changes in
technical measures. In the Mediterranean no such effort reduction has been observed.

STECF further notes that estimating bycatch thresholds is not straightforward and
estimates rely on several aspects including i) the conservation objectives and targets for
the sensitive pop ulations, ii) the timescale over which such objectives and targets are to
be met and iii) available estimates of population size.

2 2018 proh ibited species list of the EU fishing opportunities regulation, Birds and Habitats Directives, IUCN
red list, ICES WGBYC and WGBIODIV, OSPAR, GFCM, Barcelona Convention, CITES, etc.
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STECF notes the EWG6s comment on the need for effort
nets, to be used in stock assessme nts to determine species status. STECF underlines that

many such data are available in FDI data set. Although not used by the EWG, STECF

notes that data on fishing effort in the years prior to 2015 is still available from the old

FDI data, and also reporte  d in ICES fisheries overviews for the NorthEast Atlantic region,

if the EWG6s effort analysis was to be extended | onge

ToR 5 Conclusions

5. Report on the best available estimates of sensitive species (incl. seabirds, sharks,

turtles, cetace ans) disaggregated by species, fishery and Member State in relation to the
conservation status of each species with an assessment whether by -catch rates are
changing over time and to identify problematic fisheries that may require specific
attention.

STECF concludes that the EWG 20  -02 report documents the information requested to the
extent possible. Based on numerous sources, the report lists sensitive species that are
impacted by fisheries, identifies problematic fisheries and provides a preliminary
assessment whether by -catch rates have changed over time. Nevertheless, significant
knowledge gaps remain, notably in reliable population estimates for many species and
areas. With future TCM reviews in mind, STECF recognizes the need to develop a more
compreh ensive methodology to evaluate and assess the impacts of fisheries on sensitive
species.

STECF concludes mitigation measures to reduce sensitive bycatch are not
straightforward, and the investigation of alternative options must continue to be
sustained. Additionally, STECF notes that the degree of compliance in the uptake and use
of existing mitigation measures in identified high risk areas and fisheries is unknown, and
might need to be strengthened.

ToR 6 Impacts of fisheries on habitats

The EWG 20 -02 highlights vulnerable marine ecosystems (VMES) as the most sensitive
habitats impacted by fishing, and points out that VMEs are defined by the 2009 FAO

criteria and further qualified by thresholds specified by the 2020 ICES/NAFO Joint

Working Group on Deep -water Ecology (WGDEC). The EWG report provides an overview

of the information available to identify recovery of fished areas based on the work carried

out by the ICES Working Group on Fisheries Benthic Impact and Trade -offs (WGFBIT) in
the context of the  reporting requirements under MFSD. STECF notes that as referenced

by the EWG, ICES is currently assessing the impact of bottom -contacting gears within 5
ICES ecoregions. A review of existing areas closed to bottom trawling under the Habitats

and MSFD is al so presented in the report.

The EWG 20 -02 reported on possible management measures for sensitive species and
habitats, including the possible impact of innovative trawl gears with the potential to

reduce benthic impact. STECF agrees with the conclusion o f the EWG that the areas
closed under the previous TMR or other EU regulations may have been effective in
preserving some vulnerable ecosystems located in deep -sea areas, as the measures
taken are straightforward by prohibiting the use of bottom contacting gears and some
passive gears in these areas. However, STECF notes, as acknowledged by EWG 20 -02,
closed areas implemented to protect and rebuild commercial stocks can indirectly reduce

the impact on seabeds and protect marine ecosystems, but only if the t otal spatial

footprint of fishing is reduced.

ToR 6 Conclusions
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6. Report on data on impacts of fisheries on habitats and ecosystems that help to
identify areas where further efforts are needed to address adverse impacts on the
sensitive habitats includin g vulnerable marine ecosystems (VMES).

STECF concludes that the EWG provided the information requested on the impacts of
fisheries on habitats to the extent possible given the available information and resources.

STECF notes however that objective 2(c) s pecified in Article 3 of the TCM Regulation
(Regul ation (EU) 2019/ 1241) states [Technical

using appropriate incentives, that the negative environmental impacts of fishing on

mari ne habitats ar e mi nidaspecsd hgenltives Wak nosaddsepsedchy f

the EWG 20 -02.

STECF notes that there is a |l ong debate
management to promote compliance. Appropriate incentives have the triple benefit of i)
increasing the odd s of reaching the objective (reducing the impacts on marine habitats),

regarding

i) increasi-ngo tofe fibeyregul ation by the sector
enforcing and controlling the regulations. STECF notes that there is however little

knowledge of the incentive structure in the currently implemented measures under the

new TMR, and that the monitoring of the achievement of this specific objective would

require dedicated social and economic studies.

Overall conclusions on the EWG 20 -02 report

The STECF commends the work undertaken by the EWG 20 -02 in attempting to address

extremely demanding terms of reference under difficult circumstances and with limited
data and resources and endorses the findings given in the report.

STECF notes thatitisto o early to be able to assess any resulting effects of the measures
in the TCM Regul ation (EU) 2019/ 1241, even if a

the effects of technical measures at the population level (?) were available.

Future developments

During its discussion on the outcomes of EWG 20 -02, it became clear to STECF that there

is still scope for interpretation of precisely what was being requested by the Terms of
Reference which largely reflect the provisions of Article 31 of the TCM.

Onone hand, Articl e 31 s pe folloWingeas evaluatiore by tha STE@F, t h at
the Commission shall ~ submit a report to the European Parliament and to the Council on

the implementation of this Regulation 0, whi ch may mean an
me asures introduced by that Regulation are indeed being implemented as the Regulation
intended, based on supporting evidence provided by Member States and the Advisory
Councils.

eval uat.

On the other hand, Art i Thhteepod 1 shalllassess teepe ¢ énfto vehieh

technical measures both at regional level and at Union level have contributed to
achieving the objectives set out in Article 3 and reaching the targets set out in Article 4

0.

However, given that the Regulation has been in force since July 2019 , a scientific

evaluation of the extent to which the provisions of the technical measures Regulation
have contributed to the targets and objectives is not yet possible; sufficient data and
information are simply not yet available to allow such an assessmen t.

Hence, an alternative interpretation of Article 31 could be to assess the extent to which
technical measures in general, from Regulations (EU) 850/98 (NE Atlantic), (EU)
2187/2005 (Baltic TMR) and (EU) 1967/2006 (Med Reg) onwards, have contributed to
achieving the objectives and targets of Regulation (EU) 2019/1241. This was the
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approach followed by the EWG 20 -02. However, discussions during PLEN 20 -03
highlighted the ambiguity between backward -looking evaluations (ex -post) of historical
technical measu res, and forward -looking assessments (ex -ante) of Reg. 2019/1241.

Whichever is the intended interpretation, the EWG report does not provide all the
information required for STECF to provide a fully comprehensive and informed response

to all the terms of reference. Given that STECF will be requested to undertake an
evaluation of the performance of the TCM every three years, some considerations on how

to proceed in the future are provided below.

1. Define the scope for any future evaluations (e.g. is Articl e 31 specifically concerned
with evaluating the performance of the measures in Regulation (EU) 2019/1241 in
achieving the targets and objectives of that Regulation?).

2. Specify what is to be evaluated? From Article 31 it appears that evaluation of the
perfo rmance of technical measures against objectives and targets is what is required,
but given the diversity and number of fleets/fisheries and technical measures in
different regions, it will be impossible to examine and assess each and every
measure. Decisio ns need to be taken regarding which aspects of the TCM regulation
and which fisheries are a priority bearing in mind the data and resources available as
well as the nature and likely impacts of the different fleets/fisheries. The
expectations of what STECF can deliver should be realistic and achievable and be
able to inform against the targets and objectives. A way forward could be to assess
the extent to which the targets set in the current regulation are being achieved,

using a gear and area approach. Thi s could provide a risk -based analysis,
highlighting where more detailed assessment of the effects of the current TMR is a
priority.

3. Regarding the most appropriate and informative indicators and metrics to use,
discussions during PLEN 20 -03 showed that the re is still so far no single indicator to
evaluate the full performance of technical measures, but different approaches used in
complementarity may in the future provide a more holistic view of the paths towards
the achievement of objectives and targets.

4. Which data sets are required to carry out the evaluations and who should provide
this data?

5. Intrying to assess the effectiveness of the measures included in the Regulation there
is a need to assess the incentives for fishermen to adapt, adopt and buy -in to
specific technical measures.

6. What is/are the appropriate forum/fora to undertake the evaluations? Would it be
sensible to adopt a regional approach (i.e. different expert groups dealing with
different regionally focused evaluations)?

7. Who should be i nvolved? To evaluate the effects of technical measures requires
knowledge of the regional fisheries, the stocks and the evolution of exploitation rates
on the stocks and the extent to which various measures have been taken up in each
region.

To address th e above there is, firstly, a need to define the scope of future evaluations
and to consider how best to convene a meeting involving the Commission, fisheries
scientists gear technologists, data experts and regional fisheries experts (industry,

academic, re gional fisheries body or other expert disciplines).

STECF suggests that an initial discussion could take place in the December 2020 STECF
Bureau meeting where the scope for future evaluations could be discussed. Once the
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scope is clearly defined, a decisi

on needs to be taken on the appropriate way forward to

address how best to plan for and carry out future evaluations to ensure that the
Commission is furnished with the information to allow it to fulfil its obligations under

Article 31 of the TCM regulatio

n.

Contact details of STECF members

.l nformati on

on

STECF member so

affiliations

case, Members of the STECF shall act independently. In the context of the STECF work,

the committee members do not represent the i

nstitutions/bodies they are affiliated to in

their daily jobs. STECF members also declare at each meeting of the STECF and of its
Expert Working Groups any specific interest which might be considered prejudicial to

their independence in relation to specifi

di spl ayed on t

information:

he public

-declarations

c items on the agenda. These declarations are
meetingods
in accordance with EU legislation on the protection of personnel data.
http://stecf.jrc.ec.europa.eu/adm

website if

experts
For more

Name

Affiliation !

Email

Abella, J. Alvaro

Independent consultant

aabellafisheries@gmail.co

m

Bastardie, Francois

Techni cal University of Denmark,

fba@aqua.dtu.dk

National Institute of Aquatic
Resources (DTU -AQUA),
Kemitorvet, 2800 Kgs. Lyngby,
Denmark
Borges, Lisa FishFix, Lisbon, Portugal info@ fishfix.eu
Casey, John Independent consultant blindlemoncasey@gmail.c
om
Catchpole, Thomas CEFAS Lowestoft Laboratory, thomas.catchpole@cefas.c
Pakefield Road, Lowestoft, 0.uk
Suffolk, UK, NR33 OHT
Damalas, Dimitrios Hellenic Centre for Marine shark@hcmr.gr
Research, Institute of Marine
Biological Resources & Inland
Waters, 576 Vouliagmenis
Avenue, Argyroupolis, 16452,

Athens, Greece

Daskalov, Georgi

Laboratory of Marine Ecology,
Institute of Biodiversity and
Ecosystem Research, Bulgarian
Academy of Sciences

Georgi.m.daskalov@gmail

.com

Doéring, Ralf (vice -chair)

Thinen Institute [TI  -SF] Federal
Research Institute for Rural
Areas, Forestry and Fisheries,
Institute of Sea  Fisheries,
Economic analyses Herwigstrasse
31, D -27572 Bremerhaven,
Germany

ralf.doering@thuenen.de

23



http://stecf.jrc.ec.europa.eu/adm-declarations
mailto:aabellafisheries@gmail.com
mailto:aabellafisheries@gmail.com
mailto:fba@aqua.dtu.dk
mailto:info@fishfix.eu
mailto:blindlemoncasey@gmail.com
mailto:blindlemoncasey@gmail.com
mailto:thomas.catchpole@cefas.co.uk
mailto:thomas.catchpole@cefas.co.uk
https://remi.webmail.ec.europa.eu/owa/redir.aspx?C=eZ5QyLzLhgOtZtosvERsjNNYF7jrWXxEBjms7OQbywUhwsdglVPWCA..&URL=mailto%3aralf.doering%40thuenen.de

Name

Affiliation !

Email

Gascuel, Didier

AGROCAMPUS OUEST, 65 Route
de Saint Brieuc, CS 84215, F -
35042 RENNES Cedex, France

Didier.Gascuel@agrocamp

us-ouest.fr

Grati, Fabio National Research Council (CNR) fabio.grati@cnr.it
T Institute for Biological
Resources a nd Marine
Biotechnologies (IRBIM), L.go
Fiera della Pesca, 2, 60125,
Ancona, ltaly
Ibaibarriaga, Leire AZTI. Marine Research Unit. libaibarriaga@azti.es

Txatxarramendi Ugartea z/g. E -

48395 Sukarrieta, Bizkaia. Spain.

Jung, Armelle DRDH, Techopble Brest -lIroise, | armelle.jung@desrequinse
BLP 15 rue Du mo n| tdeshom mes.org
Plouzane, France

Knittweis, Leyla Department of Biology, Leyla.knittweis@um.edu.

University of Malta, Msida, MSD
2080, Malta

mt.

Kraak, Sarah

Thinen Institute of Baltic Sea
Fsheries, Alter Hafen Sid 2,
18069 Rost ock, Germany.

sarah.kraak@thuenen.de

Ligas, Alessandro CIBM Consorzio per il Centro ligas@cibm.it;
Interuniversitario  di  Biologia ale.ligas76@gmail.com
Marina ed Ecol ogi 4
Bacci o0, Vial e N.
Livorno, Italy

Martin, Paloma CSIC Instituto de Ciencias del paloma@icm.csic.es
Mar Passeig Maritim, 37 -49,
08003 Barcelona, Spain

Motova, Arina Sea Fish Industry Authority, 18 arina.motova@seafish.co.
Logie Mill, Logie Green Road, | uk
Edinburgh EH7 4HS, U.K

Moutopoulos, Dimitrios Department of Animal dmoutopo@teimes.gr
Production, Fisheries &

Aguaculture, University of Patras,
Rio-Patras, 26400, Greece

Nord, Jenny

The Swedish Agency for Marine
and Water Management (SWAM)

Jenny.nord@havochvatten
.se

Prellezo, Radl

AZTlI -Unidad de Investigacion
Marina, Txatxarramendi Ugartea
z/lg 48395 Sukarrieta (Bizkaia),

Spain

rprellezo@azti.es

O6 Nei I I, Bar r yl DTU Aqua, Willemoesvej 2, 9850 barone@aqua.dtu.dk
Hirtshals, Denmark
Raid, Tiit Estonian Marine Institute, Tiit.raid@gmail.com

University of Tartu, M&ealuse 14,
Tallin, EE -126, Estonia

24



mailto:fabio.grati@cnr.it
mailto:libaibarriaga@azti.es
mailto:armelle.jung@desrequinsetdeshommes.org
mailto:armelle.jung@desrequinsetdeshommes.org
mailto:Leyla.knittweis@um.edu.mt
mailto:Leyla.knittweis@um.edu.mt
mailto:ale.ligas76@gmail.com
mailto:paloma@icm.csic.es
mailto:arina.motova@seafish.co.uk
mailto:arina.motova@seafish.co.uk
mailto:rprellezo@azti.es
mailto:barone@aqua.dtu.dk
mailto:Tiit.raid@gmail.com

Name Affiliation ! Email
Rihan,  Dominic (vice - | BIM, Ireland rihan@bim.ie
chair)
Sampedro, Paz Spanish Institute of paz.sampedro@ieo.es
Oceanography, Center of A
Corufia, Paseo Alcalde Francisco
Vazquez, 10, 15001 A Coruia,
Spain
Somarakis, Stylianos Institute of Marine Biological somarak@hcmr. gr
Resources and Inland Waters
(IMBRIW), Hellenic Centre of
Marine Research (HCMR),
Thalassocosmos Gournes, P.O.
Box 2214, H eraklion 71003,
Crete, Greece
Stransky, Christoph Thinen Institute [TI  -SF] Federal | christoph.stransky@thuen
Research Institute for Rural en.de
Areas, Forestry and Fisheries,
Institute of Sea

Fisheries, Herwigstrasse 31, D
27572 Bremerhaven, Germany

Ulrich, Clara (ch air)

IFREMER, France

Clara.Ulrich@ifremer.fr

Uriarte, Andres

AZTI. Gestion pesquera
sostenible. Sustainable fisheries
management. Arrantza

kudeaketa jasangarria, Herrera
Kaia - Portualdea z/g. E -20110
Pasaia i GIPUZKOA (Spain)

auriarte@azti.es

Valentinsson, Daniel

Swedish University of Agricultural
Sciences (SLU), Department of
Aquatic Resources, Turistgatan 5,
SE-45330, Lysekil, Sweden

daniel.valentinsson@slu.s
e

van Hoof, Luc Wageningen Marine Research Luc.vanhoof@wur.nl
Haringkade 1, Ijmuiden, The
Netherlands

Vanhee, Willy Independent consultant wvanhee@telenet.be

Villasante, Sebastian University of  Santiago de sebasti an.villasante@usc.
Compostela, Santiago de es

Compostela, A Corufia, Spain,
Department of Applied Economics

Vrgoc, Nedo

Institute of Oceanography and
Fisheries, Split, Setaliste Ivana
Mestrovica 63, 21000 Split,
Croatia

vrgoc@izor.hr

25



mailto:rihan@bim.ie
mailto:paz.sampedro@ieo.es
mailto:somarak@biology.uoc.gr
https://remi.webmail.ec.europa.eu/owa/redir.aspx?C=YCXvLmP-CZz1uNPQY639Kti29cq6oImX4NoBsYOJorchwsdglVPWCA..&URL=mailto%3achristoph.stransky%40thuenen.de
https://remi.webmail.ec.europa.eu/owa/redir.aspx?C=YCXvLmP-CZz1uNPQY639Kti29cq6oImX4NoBsYOJorchwsdglVPWCA..&URL=mailto%3achristoph.stransky%40thuenen.de
mailto:Clara.Ulrich@ifremer.fr

Expert Working Group EWG -20 -02 report

REPORT TO THE STECF

EXPERT WORKING GROUP ON
Review of technical measures (part 1)
(EWG -20-02)

Virtual meeting, 5 -9 October 2020

This report does not necessarily reflect the view of the STECF
and the European Commission and in no way anticipates the
Commi ssionb6s future policy i1 n t

26



1. Executive summary

STECF EWG 20 -02 has been requested by the Commission to evaluate the performance

of technical measures to conserve fishery resources and protect marine ecosystems, to

advise on the most appropriate selectivity performance indicators and to assess progress
made in the context of reporting requirements required under Article 31 of Regulation

(EV) 1241/2019 (technical measures framework regulation). Specifically, the EWG was
requested to consider the following:

1 selectivity improvements;

1 innovative gears (e.g. pulse trawl);

1 catches of marine species below MCRS;

1 incidental catches of marine mammals, sharks, reptiles, seabirds and other
sensitive species;

1 the impact of fishing activities on seabed habitats;

1 the optimisation of exploitation pat terns to provide protection for juvenile or
spawning aggregations of marine resources.

EWG20-02 was also asked to advise on the most appropriate selectivity performance
indicators for comparative evaluation of fishing gears according to Article 16 of
Regul ation (EU) 1241/2019.

Based on previous work carried out by STECF EWG 18 -16, the selectivity performance
indicator used as the basis for the evaluation is the ratio of F of the first recruited age
class (F rec) t0 Fbar (Frec/Fpar). EWG 20 -02 considered the  stocks identified in Annex XIV of
the technical measures Regulation (EU) 2019/1241. The technical measures were
categorised according to chapter Il of the technical measures regulation (EU
2019/1241), articles 16 to 20 and, based on expert opinion, releva nt measures have
been selected for evaluation.

The choice of an appropriate indicator to assess the impact of the technical measures

was discussed at length by EWG 20 -02 because the available indicator has the
disadvantage of not being able to disentangle the effect of technical measures from other
external drivers such as changes in fishing effort, fishing patterns or other management
measures.

Population selectivity has been selected as an appropriate measure because it describes
the distribution of fis  hing mortality over the different age -classes of an exploited fish
stock. It allows the assessment of the pressure on juveniles and it can track selectivity

changes in the fishery. Further, it is robust to recruitment variability and changes in

overall fis hing pressure . The EWG noted that F -at-age is often estimated with large
uncertainty, making the indicator based on very uncertain. Therefore, the results should

be interpreted with caution. Further, inferring causation from a correlation (or lack of

corre lation) without additional information is not recommended. An additional challenge

is that the changes in selectivity of a single fleet or metiér will often not be apparent at
population scale, and hence changes in selectivity in single fllets may go undet ected.

Alternative methods addressing these shortcomings should be discussed and prepared

well in advance of similar future evaluations. Additionally, data availability was an issue

for (limited) some of species, particularly in the Celtic Sea and SWW. The re is, thus, a
need to revisit the indicator and the whole process of how to approach the evaluation of

technical measures and who is needed for the assessment.

By region, the main findings of EWG 20 -02 were:

Baltic Sea
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For the Baltic Sea, four stocks wer e considered: western Baltic cod, eastern Baltic cod,
plaice in the Kattegat, Belts and Sound, and Baltic plaice. There have been numerous

changes in technical measures that were implemented between 2010 and 2019 - some of
them potentially conflicting and/ or with varying degrees of enforcement. The mean
length of the age classes used for F rec does not relate to MCRS in a consistent way across

the four stocks.

The selectivity measures applied to the Baltic trawl fishery aimed mainly at improving the
size se lectivity of both Baltic cod stocks. In 2010, the codend mesh size (stretched mesh
opening) was increased from 110mm to 120mm. During the period 2010 to 2019, only
minor gear related changes in technical measures were implemented. Therefore, it is to
be ex pected that the indicator would not change. Spawning closures for Baltic cod stocks
were implemented in the late 1990s, but with varying spatial and temporal extent. These
are not expected to impact selectivity on fish below MCRS. In 2015, the MCRS changed
for both Baltic cod stocks from 38 cm to 35 cm. Together with the introduction of the
landing obligation, this change should have reduced the amount of cod catches below
MCRS. As this measure merely changes the assignment of catches to under or over
MCRS, itis not expected to change the actual catch profiles and the indicator.

Overall, EWG 20 -02 did not identify any obvious correlation between changes in the
selectivity indicator and specific changes in technical measures for the species
investigated.

North Sea

In the North Sea five species were evaluated - cod, haddock, whiting, saithe and plaice.
The selectivity indicator shows a gradual decreasing trend over the longer term for cod

and saithe pointing at a gradual reduction in the catch of juveniles. With the indicator at
low level for both species at the end of the time series EWG 20 -02 concluded that the
objective to protect juveniles further has been achieved . However, this cannot be
attributed to specific technical measures and is more likely to be due to a combination of

factors including changes in fishing effort and fishing patterns.

The indicator for North Sea haddock and whiting shows a trend over the the time series.

For haddock, the indicator has risen over the last few years and is now at a relatively
high level compared to the mean of the time series. Therefore, EWG 20 -02 concluded
that the objective to reduce the catches of juveniles has not been achieved. For whiting,

the indicator is close to an all -time low during the most recent years indicating catches of

juvenile whiting have been reduced. As for cod and whiting, there are no clear
correlations between the indicator and technical measures introduced over the time

series. Each of the four roundfish species show an almost simultaneous i ncrease in the
indicator during the last 2 or 3 years. This coincides with the removal of the effort
restrictions in the North Sea introduced to protect cod.

For plaice, the indicator is highly variable over the entire time series. The indicator is on
aver age high indicating relative high fishing pressure on juvenile plaice. In the most
recent years the indicator has decreased, to around the average level over the time
series. EWG 20 -02 conclude that catches of juvenile plaice have not been reduced and
ther e is no clear correlation between the indicator and technical measures introduced
over the time series.

Overall, EWG 20 -02 could not identify clear correlations between changes in the
selectivity indicator and and the introduction of specific technical m easures for any of the
species investigated. As in the Baltic Sea, any positive or negative changes in the
indicator are thought to be related to a combination of the changes in fishing effort,

fishing patterns and in some cases technical measures.

North Western Waters
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In the North Western Waters, the following stocks were considered:

1 Cod, haddock, whiting and saithe in the West of Scotland
1 Rockall haddock

1 Cod, haddock, whiting and plaice in the Irish Sea

1 Megrim and plaice in the Celtic Sea

For cod in the area West of Scotland, the indicator shows a gradual deterioration in
selectivity from 2011 to 2016. There is no obvious reason for this that can be attributed

to technical measures, as during this period no major changes were made. Since 2019,
the indica tor has shown an improving trend but again there is no clear reason for this
that can be associated with the introduction of technical measures.

For whiting, the indicator shows a steady deterioration in selectivity since 2008 with high
catches of juvenil e whiting. This corresponds to significantly reduced fishing effort and

catches in the directed gadoid fisheries for cod, haddock and whiting (with more selective

gears) and increased catches and effort in the small mesh, less selective Nephrops
fishery. I n this fishery, unwanted catches of small whiting have continued at high levels

for many years without any improvement in gear selectivity. For this stock, it is apparent

that the objective in Article 3 is not being met due to the exploitation pattern in t he
Nephrops fishery.

As west of Scotland haddock is assessed as part of the North Sea, it is not possible to
conclude whether the objectives in Article 3 have been met. The selectivity indicator is

highly variable from year  -to year from 2008 onwards. It is unclear whether technical
measures have had an impact or not.

For saithe, the indicator shows an improving trend from 2008 onwards. However, given

the limited changes to the technical measures directly impacting of saithe, it is unlikely

the improvemen t in selectivity observed is related to gear -based measures and more
likely related to changes in fishing effort and fishing patterns.

For Rockall haddock, the selectivity indicator shows an improving trend since 2008. Given

the overall trend is positive i t would seem the objective of reducing catches of juveniles
has been achieved. However, as with other stocks EWG 20 -02 cannot link this specifically
to changes in technical measures which in the Rockall fishery have been limited over the

time series.

For t he Irish Sea, haddock, whiting and plaice were evaluated. No data was provided for

cod. For lIrish Sea haddock, while it is difficult to evaluate the selectivity indicator
changes across the time series, the indicator has been low for the age 0 fish since 2 010
suggesting that the objective of protecting the juvenile fish has been achieved. There is

no clear evidence of a link with changes in technical measures or management over the

time series.

The indicator for Irish Sea whiting is highly variable over th e time series. Hence, it is not
possible to conclude whether the objective of reducing juveniles has been reached,

noting that the stock is highly depleted and recruitment has been very low for an

extended period. Whiting has only been caught as a bycatch in the Nephrops fishery,
most of which has been discarded.

For Irish Sea plaice, the level of the indicator shows a positive trend. However, it is

possible that the increase in the indicator is due to the substantial increase in the stock,

generally stro ng recruitment and low fishing pressure over the time series. EWG 20-02
cannot indentify qany clear evidence of a link with changes in technical measures or
management for these species and suggests the positive trend is linked more to be the

decline in th e fishery for sole in the Irish Sea, from which plaice was an important

bycatch. Most plaice catch in the Irish Sea are as a bycatch from the Nephrops fishery.

For Celtic Sea, two stocks - megrim and plaice in 7e - were considered. No data was
available f or other Celtic Sea stocks.

29



For megrim, indicator shows a decreasing trend and is at a very low level in 2020 for

both age classes, suggesting that selectivity for juveniles has significantly improved over

the last 10 years. However, there is no clear evi dence to suggest this has been a result
of specific technical measures as few new measures have been introduced into the Celtic

Sea that would impact megrim. The positive trend is more likely linked to the reduction

in fishing effort seen over the last 5 -year period.

The indicator for Western Channel plaice shows a decreasing trend and is currently at a

very low level, suggesting that selectivity for juveniles has significantly improved over

the last 10 years. However, changes to technical measures over the time series have
been minimal and therefore the positive trends are more likely to result from changes in

fishing effort and fishing practices.

Overall, EWG 20 -02 could not detect any clear correlations between changes in the
selectivity indicator and the introdiction of specific technical measures for any of the
species investigated. For several stocks (e.g. West of Scotland whiting, Rockall haddock
and Celtic Sea megrim) there seems to be a correlation between reductions in fishing or
changes in fishing  patterns and the trends shown by the selectivity indicator.

South Western Waters

For the South Western Waters six stocks were considered covering the geographical
areaof ICES zones VI, IX and X (waters around Azores), and CECAF zones (2) 34.1.1,
34.1. 2 and 34.2.0 (waters around Madeira and the Canary Islands). The stocks
considered were Northern and Southern hake, three megrim stocks and of the whiting
stock in the Bay of Biscay.

The ICES assessment model for hake is a length based model, and uses len gth -based
input data. Due to this absence of F at Age data, no assessment could be made for the

hake stocks and only a timeline of changes in technical measures and management
measures has been provided.

For megrim and four -spot megrim, the selectivity ind icator shows a decreasing trend
indicating a reduction in the catch of juveniles. However, the indicator shows the high
variability throughout the time series, making it difficult to draw any clear conclusions.

No technical measures specifically related to megrim have been introduced over the time
series, so the reason for this trend is unclear.

For whiting, no data was available, so no assessment was carried out.

EWG 20 -02 has only been able to assess the megrim stocks in South Western Waters for
whic h, there is no clear correlation between technical measures and the trends shown by
the indicator. For the other SWW stocks, hake and whiting, data issues prevented any
evaluation.

Mediterranean

Most Mediterranean fish stocks are currently assessed using separable models, which
assume stable population selectivity. This hinders wider exploration of the temporal
development of selectivity in the area. As in other regions, trends in the selectivity

indicators may relate to not only gear -based technical meas ures, but also to tactical
changes in fishermenés behaviour.
For several stocks examined - hake in GSAs 1,5,6,7; red mullet in GSAs 17,18 - thereis

some evidence of an improvement in selectivity (lower values of Frec/Fbar) after 2010.

For red mullet, the  indicator shows a positive trend during the last few years of the time
series, which is worth to monitor . For these two species, the objective to reduce the
catch of juveniles seems to have been reached in the target GSAs but a clear link to
technical mea sures could not be established.
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Regarding temporal biomass patterns, increases have been observed for red mullet from

2008 onward, in several Med GSAs (Vasilakopoulos et al., 2014; Tserpes et al., 2016;
STECF, 2016, Cardinale and Scarcella, 2017). Such in creases are in line with recent
assessment studies suggesting that several Mediterranean red mullet stocks are in a

better situation than other deep -water stocks. It is likely that the implementation of
Council Regulation (EC) No 1967/2006, which introduce d additional trawling prohibitions
in coastal areas, has contributed to this improvement. Notably, both red mullet and

striped red mullet the recruitment mainly occurs very close to the coast, at depths
ranging 10 -50 m.

For two other stocks - striped red mullet in GSA 5; hake in GSAs 9,10,11 - the
selectivity indicator does not show any clear trend and no conclusions can be drawn on
whether the objective of reducing catch of juveniles has been attained or not. Similarly,

for deep -water rose shrimp in GSAs 9,10,11, the indicator shows no clear trend. On
these last three species in the investigated areas, EWG 20 -02 suggests that the technical
measures introduced in 2010 (square -mesh codend or an increase in the minimum
diamond -mesh size) does not seem to have a clear and detectable effect. However, for
hake and red mullet, the indicators mark a relative minimum of a downtrend in the

recent years (e.g., decreasing fishing pressure on juveniles), although the variability of

the selectivity indicator makes it dif ficult to assess this as a consistent effect related to
the technical measures.

Regarding the technical measures introduced by the MAP in western Mediterranean by

the EU Regulation 1022/2019, EWG 20 -02 did not detect any influence of these
measures based o n the indicator. EWG 20 -02 suggests it would be interesting to
investigate the effect of the closed areas introduced in 2012, especially in the GSA 17,18

for hake to protect spawning aggregations in the Jabuka pit. This was not possible as the
stocks are a ssessed using separable models resulting in an unchanged Frec/Fbar ratio
over the time series

In general. it can be concluded that a limited number of correlations have been detected

between technical measures and the indicator but no causal correlation co uld be
formulated for any of the species in any of the areas investigated, mainly because of
uncertainty of the potential effects of external drivers.

There is very limited data to reflect historic development in population size and/or

bycatch of mammals, seabirds and reptiles. As a result, the evaluation of whether
objectives are achieved cannot be directly evaluated. However, EWG 20-02 noted that
the effort in static gear in the Baltic Sea has decreased substantially in the later years

and hence pressure on seabirds and mammals in this area is expected to have
decreased. In the Northeast Atlantic, fishing effort (primarily trawl) has decreased over

the past 20 years with an expected associated decrease in the pressure on sensitive

species. In the Mediterra  nean, no decrease in fishing pressure has occurred and as a
result, no decrease in bycatch mortality of sensitive species is expected to have occurred.

The areas closed under the 2019 technical measures regulation app ears to have been
effective in  preservi ng some vulnerable ecosystems located in deep -sea areas. The
measures taken are straightforward in that they prohibit the use of bottom contacting

gears and some passive gears in these areas. The monitoring through VMS onboard
vessels should ensure complia  nce with these rules. The introduction of new areas to
protect has been facilitated by the means of delegated acts (Art 29 in the TMR), based on

Joint Recommendations submitted by the Regional Groups of Member States that are
assessed by STECF to ascertain  that sufficient scientific knowledge proving that an area
would deserve protection. Additionally, measures implemented to protect and rebuilt
commercial stocks can indirectly reduce the impact on seabeds and protect marine
ecosystems as the spatial footpr int required to catch quotas is reduced.

Some seabeds are more sensitive than others to some fishing practices such as bottom
trawling. Therefore, they are candidate areas for areas requirering further protection.
EWG 20 -02 noted that the areas where most fishing effort is deployed are not necessarily
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where the impact of fishing is/will be the largest. Mapping sensitive habitats inform on
what areas to protect but not necessarily on areas that require further protection. This is
because i) the impact depend s on the type of fishing gear used (e.g., gear penetrating
deep into the sediments are impacting, and, at the meantime, some of these gears could
sweep a relatively smaller area in total per unit of effort or per unit of landed fish), and

ii) it is often o bserved that the fishing is typically patchily distributed which is explained
by unsuitable bottom types to trawling, regulatory rules (ban on the coastal strip), or
occupation of the space by other uses.

2. Introduction

According to Article 31 of Regulatio n (EU) 1241/20198 on the conservation of fishery
resources and protection of marine ecosystems through technical measures, the
Commission is required to report, following evaluation by STECF, on the extent to which
technical measures both at regional level and at European Union level have contributed
to achieving the objectives set out in Article 3 and reaching the targets set out in Article

4 of Regulation (EU) 1241/2019. The first report is due to submitted on the 31 December

2020, with reports every thre e years thereatfter.

To facilitate this, STECF is requested by the Commission to evaluate the performance of
technical measures to conserve fishery resources and protect marine ecosystems. STECF
should consider the following elements in their evaluation:

1 selectivity improvements;

9 innovative gears (e.g. pulse trawl);

9 catches of marine species below MCRS;

9 incidental catches of marine mammals, sharks, reptiles, seabirds and other
sensitive species;

1 the impact of fishing activities on seabed habitats;

1 the optimi sation of exploitation patterns to provide protection for juvenile or
spawning aggregations of marine resources;

1 the minimisation and possible elimination of incidental catches of sensitive species
(as defined in Article 6(8) of that Regulation); and

I minim ising the environmental impacts of fishing.

Specific attention should be paid to areas where, at regional level, there is evidence that
the objectives and targets as set out in Articles 3 and 4 of Regulation (EU) 1241/2019
have not been met.

STECF is also asked to advise on the most appropriate selectivity performance indicators

for comparative evaluation of fishing gears according to Article 16 of Regulation (EU)
1241/2019. In preparing its advice, STECF shall inter alia consider the use of the length

of o ptimal selectivity (Lopt) compared to the average length of fish caught. As part of its
evaluation, STECF shall calculate historic time -series of the most appropriate indicator
identified for each of the commercially exploited stocks where feasible.

Based on the discussions held at PLEN 20 -02 with DG MARE and the co -chairs of the
EWG, the following were agreed:

Selectivity Indicators

EWG 20 -02 will advise on an appropriate indicator of gear selectivity to be used both for
tracking long -term changes in fish eries selectivity but also for assessing selectivity
characteristics according to Article 16 of the Technical Measures Regulation. It was
agreed that the EWG will build on the work on age -based selectivity indicators initiated
by STECF EWG 18 -15 and furthe r developed by Vasilakopoulos et al. (2020)9. The EWG
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will also consider the length of optimal selectivity (Lopt) building on work by ICES
WKLIFE and others.

DG MARE will request ICES to provide F -at age data by stock and by fleet/fishery, in
digital forma t where possible. The stocks concerned are those that are mentioned in

Annex XIV of the Technical Measures Regulation. Information on additional species

covered under the relevant multiannual plans will also be requested. Depending on the

availability of d ata, analysis of these additional stocks will be undertaken by EWG 20 -02.
For the Mediterranean F -at age data can be extracted from the Mediterranean stock
assessment data held by the JRC and used by the STECF Mediterranean stock
assessment EWGs.

Sensitiv e species

EWG 20-02 will report on the best available estimates of sensitive species (including
protected fish species, seabirds, sharks, turtles, cetaceans) disaggregated by species,
fishery and Member State in relation to the conservation status of each species.

Based on the discussions at PLEN 20  -02, it was agreed that no formal data requests were
required for sensitive species. It was identified that publically available data from ICES

Working Groups and workshops (WGBYC, WKLIFE) and a variety of other sources (e.g.
research projects such as STREAM and PROBYFISH, previous analysis by STECF, FDI

data, GFCM etc) would provide the most up -to - date knowledge available, and at the most
disaggregated scale possible given the scarcity and the variability of data . STECF PLEN
20-02 emphasised that it will not be possible to provide accurate indicators for all fleets

and metiers.

Sensitive habitats

EWG 20 -02 will use the data generated by ICES WGFBIT and EMODNET to provide an
analysis of the impacts of fishing gear s on sensitive habitats. This data is publically
available through the GITHUB repository. This includes data for the main sea basins
including the Mediterranean.
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3. Terms of reference

1. Evaluate the performance of technical measures to conserve fishery resou rces and
protect marine ecosystems according to Article 31 of Regulation (EU)
1241/201.

2. Evaluate the extent to which technical measures both at regional level and at
Union level have contributed to achieving the objectives set out in Article 3 of
said Regu lation and reaching the targets set out in Article 4, including
progress that has been made or impact arising from innovative gear.

3. Advise on the most appropriate selectivity performance indicator for comparative
evaluation of fishing gears according to A rticle 16 of Regulation 1241/2019. In
preparing its advice, STECF may inter alia consider the use of the length of
optimal selectivity Lopt compared to the average length of fish caught. Where
possible, EWG 20 -02 should calculate time -series of the appropr iate selectivity
indicator for each of the main commercial fish stocks and areas, considering
those included in Anne XIV of the TMR.

4. Assess the progress made or impact of innovative gear and evaluate the use of
innovative gears, drawing conclusions about the benefits for, or negative
effects on, marine ecosystems, sensitive habitats and selectivity based on the
most recent advice from ICES and other relevant scientific organizations.

5. Report on the best available estimates of sensitive species (incl. seabi rds, sharks,
turtles, cetaceans) disaggregated by species, fishery and Member State in
relation to the conservation status of each species with an assessment
whether by -catch rates are changing over time and to identify problematic
fisheries that may requi  re specific attention.

6. Report on data on impacts of fisheries on habitats and ecosystems that help to
identify areas where further efforts are needed to address adverse impacts on
the sensitive habitats including vulnerable marine ecosystems (VMES)

EWG 20-02 should have regard to advice from ICES and GFCM and should draw
conclusions about the benefits achieved for, or negative effects on, marine ecosystems,
sensitive habitats and selectivity. Specific attention should be paid to areas where, at
regional lev el, there is evidence that the objectives and targets as set out in Articles 3
and 4 of Regulation (EU) 1241/2019 have not been met.

The evaluation shall cover the period from 1 January 2014 and shall cover, to the extent

possible, fisheries by EU fishin g vessels in all the fishing zones defined in Article 5 of
Regulation 1241/2004 (North Sea, Baltic Sea, north western waters, south western
water s, the Mediterranean Sea east of 5A3606W,
and Union waters in the India n Ocean and the West Atlantic.
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4. TOR 1 to4

General introduction

Introduction of population selectivity indicators

Population selectivity describes the differential vulnerability to fishing of the demographic
components of an exploited fish population, as a result of the gear used (e.g., choice of
mesh size) and availability (e.g., choice of fishing timing and location) (Millar & Fryer,

1999). In age -structured stock assessments, population selectivity is usually expressed

as the distribution of fishing mor tality over the different age -classes of an exploited fish
stock (Sampson & Scott 2012). Population selectivity is important because it affects both
Maximum Sustainable Yield (  BMSY) and FMSY, as well as stock resilience to overfishing
(Scott & Sampson, 201 1).

STECF EWG 18 -15 concluded that population independent metrics such as Catch and

CPUE at age (which may be improved through weighting by population numbers) allow a

direct comparison between fleets. It is, however, not possible to disentangle whether

inter -annual changes in catch or CPUE at age are a consequence of changes in population

(e.g. weak or strong recruitment) or due to changes in technical or tactical strategies of

the fleet, including improvements in selectivity. Population independent metric s (i.e.
using partial fishing mortality) potentially provide a more robust means of comparing

changes in exploitation pattern both between and within fleets over time as they are less

susceptible to changes in the underlying population and could therefore be more useful to
assess the efficacy of technical and/or tactical measures aimed at avoiding certain age

groups (e.g. juveniles). Based on these observations, EWG 18 -15 undertook a simulation
study and more detailed empirical analysis on a limited number of catch -based and F
based indicators.These indicators were further reported on by Vasilakopoulos et al. 2020,

who tested popul ation selectivity indicators (fisel ec
managers with an additional metric describing whether a stock has achieved desirable
stock status through improvements in selectivity. Such a selectivity metric could inform

managers on the uptake by fleets and effects on stocks of various technical measures
introduced to imp rove selectivity (STECF, 2018; Vasilakopoulos et al. 2020 )
demonstrated the ratio of F of the first recruited age class (Frec) to Fbar (Frec/Fbar is an

informative selectivity metric for fisheries management and advice. It was shown to be

able to track selectivity changes happening in the fishery and was robust to both
recruitment variability and changes in overall fishing pressure.

Figure 1 shows the pressure on the different age classes for the western Baltic cod stocks

in the form of F -at-Age. Th e selectivity indicator is calculated as the pressure on the
recruits (F rec) divided by the pressure on the adult age classes (F bar). If F rec consists of
more age classes, the most suitable age class should be chosen.
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Figure 1: E xample for time series of F at age -matrix as basis for calculated selectivity
indicator F rec/ Fvar. F at age for the western Baltic Sea cod stock (ICES areas 22 -24).

Caveats of the approach

STECF has been requested by the Commission to evaluate the perform ance of technical
measures to conserve fishery resources and protect marine ecosystems.

This section aims to use the selectivity indicator F rec/ Foar (the ratio of F of the first
recruited age -class to F var (F Of the fully exploited age -classes); Vasilakop oulos et. al.,
2020) to investigate how fishing selectivity has evolved over time and try to relate
fluctuations in the time series to changes in the technical measures.

Carrying out such a task comes with multiple caveats and may lead to a post hoc fallac y
(since event B (a change in selectivity) followed event A (a change in the technical
measures), event B was caused by event A). Doing so, may lead to wrongly identifying

the underlying causes for the change, or alternatively, wrongly saying that the tech nical
measure was ineffective. Furthermore, the introduction of technical measures does not

ensure that the fishing industry has abided by them. For example, there are examples

throughout Europe where selectivity improvements made to fishing gears have bee n
negated once introduced into legislation ( e.g. Krag et. al., 2016 ; Suuronen and Sarda.
2007 ). The introduction of the landing obligation may also have changed the willingness

of the fishery to contribute to catch sampling, which may directly influenc e the quality of
the estimate of Frec. Additionally, without taking into consideration all changes to the

system (including fisheries management, socio -economic framework), the underlying
cause for the changes observed may be misidentified. We also note that F -at-age is
usually estimated with large uncertainty, making the indicator based on it also uncertain.

Therefore, the following section should be interpreted with caution. EWG 20-02 does,
however, consider the indicator selected for this evaluation as the b etter choice of
available indicators.

Confidence in input data
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F at Age data

F at age is an output of stock assessments based on catch data. Typically, very low
numbers of individuals in the younger age classes are landed. Therefore, these age
classes typ ically rely on data collected as part of discard sampling programmes. These
programmes typically have very low sampling intensities and thus large uncertainties in

the estimates. Since 2015, the collection of these data has been further complicated by

the fact that discarding under the landing obligation is illegal, which increases the risk of

an observer effect on the discard patterns in sampled trips and can also lead to increased
difficulties for observers to be allowed on board fishing vessels.

Type of assessment models

There is a great variety of age -structured stock assessment models currently used for
assessing European fish stocks. Notably, there are some stock assessment models (e.g.

ada, ASAP) where fishing mortality is considered separable, (i.e. the product of an age
factor and a year factor ), and population selectivity remains unchanged. Separable stock
assessment models are often preferred in cases of finoisy 0 input data, short -time series
and to address model convergence issues. Separable model s result in F rec/ Foar being
either virtually unchanged throughout the whole time -series (as is the case for many
Medi terranean stocks), or unc-hhogkddopyaes Bpethticaée
Irish Sea stocks). In the former case, no inferences can be made for the temporal
development of selectivity, while in the latter, selectivity exhibits step -changes rather
than a continuous temporal development.

Confidence limits

The data provided to the EWG from ICES were provided without confidence interv als and
therefore it has not been possible to provide confidence intervals around the indicators.

This may affect the estimation of trends as the uncertainty is generally greater in the

final years of the timeseries. This is not accounted for in the presen t analyses.

Technical measures

In this analysis, EWG 20-02 has considered the species/stocks identified in Annex XIV of
the technical measures regulation (EU 2019/1241). The technical measures have been

categorised according to chapter Il of the technic al measures regulation (EU
2019/1241), articles 16 to 20. The technical measures comprise of the following
categories:

a) Species and size selectivity of fishing gear (Article 16)

b) Closed or restricted areas to protect juveniles and spawning aggregations (Arti cle
17)

¢) Minimum conservation reference sizes (Article 18)
d) Real-time closures and moving  -on provisions (Article 19)
e) Innovative fishing gear (Article 20)

Additional measures also included are - if appropriate - the introduction of the Landing
obligation, reg ional technical measures, nature conservation measures, regional
measures under temporary discard plans, pilot projects on full documentation of catches

and discards.

37



References General section

Millar, R. B., & Fryer, R. J. (1999). Estimating the size sele ctivity curves of towed gears,
traps, nets and hooks. Reviews in Fish Biology and Fisheries, 9, 89 T 116.
https://doi.org/10.1023/A:10088 38220001

Sampson, D. B., & Scott, R. D. (2012). An exploration of the shapes and stability of

population selectivity cur  ves. Fish and Fisheries, 13, 89 i 104.
https://doi.org/10.1111/].1467 -2979.2011.00417.x
Scientific, Technical and Economic Committee for Fisheries (STECF) I CFP Monitoring 7

expansion of indicators (STECF -18-15). Publications Office of the European Union,
Luxembourg, 2018, ISBN 978  -92-79-79398 -1, doi:10.2760/211585, JRC114754

Scott, R. D., & Sampson, D. B. (2011). The sensitivity of long -term vyield targets to
changes in fishery age -selectivity. Marine Policy, 35, 79 T 84.
https://doi.org/10.1016/j.marpol.2010.08.005

Suuronen, P. and Sarda, F. 2007.The role of technical measures in European fisheries
management and how to make them work better. ICES Journal of Marine Science, 64:
751 -756.

Vasilakopoulo s, P, Jardim, E, Konrad, C, Rihan, D, Mannini, A, Pinto, C, Casey, J,
Mosqueira, I, O6 Nei I I, F G (2020) Selectivity metr
advice. Fish and Fisheries; 21: 621 T 638. doi: 10.1111 /faf.12451

38


https://doi.org/10.1016/j.marpol.2010.08.005
https://doi.org/10.1111/faf.12451

Summary table

Table 1: Summary of the evaluation results, all areas all species considered

Region

Stock

Trends (201€2019)

Comments

NWwW

West
Scotland
6a

of
Cod

Between 1982003, the indicator show
poor selectivity. The indicator shows ai
improvement in the period 2002011.
After 2011 the indicator shows a gradu
deterioration up to 2016. Since 2019 the
has been a marked improvement of th
indicator pointing at a recent reduction i
pressure on juvenile cod.

No dear linkage with changes i
technical measures. Positive trer
may reflect changes in fishin
patterns and the low level of the co
stock over a protracted period.

NwWw

West
Scotland
Whiting 6a

of

The shape of the selectivity curve in th
stock was asyniptic, with the highest
selection occurring at agec8, apart from
the last five years of the time series whg
selection peaked at age 1. From 19
onwards, a slow deteriorating trend i
selectivity (i.e., higher targeting @
juveniles) was captured by thimdicator,
which was further accelerated from th
early 2000s onwards, when the SSB
depleted. At present the indicator is at i
maximum value pointing at a relative hig
pressure on juvenile whiting.

The negative trend corresponds 1
significantly reluced fishing effort
and catches in the gadoid fisherig
for whiting (with more selective
gears) and increase catches a
effort in the small mesh, les
selective  Nephrops fishery ¢
SOARSYOS o6& GKS

NWW/North
Sea

West
Scotland
North
Haddock

of
and
La

West of Scotland haddock is considereq
small component part of the North Se
haddock and therefore it is not possible

conclude on the trends in selectivity sole
for the West of Scotland component of th
stock. The stock has a history dfosig

recruitment pulses and a big Fb
reduction after 2000. The indicator show
a gradual deterioration in selectivity up f
about 2002 and then a gradud
improvement up to about 2015
Recruitment in the stock has been low
this period. From 2015 onwads, the trend
shows a decline in selectivity.

No clear linkage

NWW/North
Sea

West
Scotland
North
Saithe

of
and
Sea

As with West of Scotland haddock, sait
in area 6 is a component of the wid¢
North Sea saithe stock. Over the enti
time series, the indiator trend since 198(
has shown a gradual improvement
selectivity and in the West of Scotland, th
corresponds to a period of quite stab
catches and relatively stable levels
fishing effort in the trawl fishery, whick
accounts for most saithe cdtes.

The improving trend in selectivity i
this case is unlikely to have a
linkage to changes in technic
measures.

NwWw

Rockall
Haddock

The indicator starts around 0.3 in the eal
Yeonasz NBI OKSa& I Yl
which there is an improvemenhipressure
on juveniles. This is followed by

deterioration between 2002009. From

Generally, the indicator show
selectivity has improved an
stabilized. The two spikes 2013 a
2016 can possibly linkea tspikes in
GKS LI NIAFE CcQa
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2009 to 2011 the indicator shows @
improvement  in  selectivity  which
corresponds to a period of very lo
recruitment in the fishery and the declin
of the Russian fisherfpr juvenile haddock.
From 2011, the selectivity pattern has beg
relatively stable apart from two peaks i
2013 and again in 2016.

NWwW Irish Sea Cod | No data No data
NWW Irish Sea| No clear trend While it is difficult to evaluate the
Haddock selectivity indicator changes acro

the time series, since 2010, th
indicator has been low fothe age 0
fish suggesting that the objective ¢
protecting the juvenile fish has bee
achieved. No evidence of a link wi
changes in technical measures
management

NWW Irish Sea| The indicator appears to have two differel There is no management measu

Whiting periods with a suddestep change in 1994 apparent that could explain this!
It should be noted that both periods hay
relatively low values.

NWW Irish Sea Plaice| The indicator has been steadily increasi This indicatortrajectory cannot be
since 1980, and this has acceleratedcsil linked to any particular managemer
around 2005, and possibly again fro| measure. The main feature of th
2015. This means the index is gettil stock is that it was a bycatch in th
g2NBST o0dzi y2 NBI f|beam trawl fishery targeting solg
be seen in the index plot. Recruitment hj Since the collapse of the sole fishe
apparently been strong and consistent f{ the effort on plaice has declined.
many years, with a recent decrease.

NWwW Celtic Seg The indicator pattern at age 1 shows| The indicator suggests that selectivi

Megrim steady increase from 1995, peaking | for young fish has improved over th
2011, with a sharp decline to the preser| last 10 years. No links with technic|
The indicator level is still higher than in th measures as there have been or
1980s , but in any case is very low at l{ minimal changes
than 0.15.The key break year is 2010Q.
NWwW Western The pattern in the indicator shows a noi§ The indicator, suggests thg
Channel Plaice | but steady slav trend rising from 0.20.3 in | selectivity for young fish hal
the 1980s, to perhaps 0:8.4 in 2011. Thig significantly improved over th last
was followed by a sharp decline to und| 10 years. No clear linkage wit
0.1, though it has risen again from 2016 | technical measures but possib
now. linkage with the Sole and plaice plar

SWW Hake in| --- -

subareas 4, 6
and 7, and in
divisions 3.a,
8.acb, and 8.d,
northern stock

SWW Hake in| - -

divisions  8.c
and 9.3,
Southern stock
SWW Megrim in | The trend of selectivity indicator shows| There are no technical meass
divisions 7.4k, | global improvement of juveniles protectio| directly focused on this stock so tf
8.ach, and 8.d | but the high variability along the year reason of this positive trend
indicates a relatively instable situation. unclear.
SWWwW Fourspot The trend of selectivity indicator shows| There are no technical measu
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megrim in
divisions 8.¢
and 9.a

global improvement of juveniles protectio
but the high variability along the year
indicates a relatively instable situation.

directly focused on this stock so tk
reason of this positive trend
unclear.

SWW

Megrim in
divisions 8.c
and 9.a

The trend of selectivity indicator shows
global improvement bjuveniles protection
but the high variability along the year
indicates a relatively instable situation.

There are no technical measu
directly focused on this stock so t
reason of this positive trend
unclear.

SWW

Whiting in
Subarea 8 and
Divisbn 9.a

No data

Baltic

Cod SD224

Western Baltic

The indicator shows a decreasing tre
since the beginning of the time series
1985 pointing at a decreasing fishir
pressure on juveniles. The last deca
shows a stabilised to decreasing trend
the indicator.

Numerous changes in technic
measures were implemente
between 2010 and 2019. It is ng
possible to infer causal relationshig
between changes in the selectivit
indicator and any specific changes
technical measures.

Baltic

Cod SD2482

Easern Baltic

The indicator has been stable over the fif
part of the timeseries, whereas ¢
decreasing trend, with fluctuations, can k
seen over the last two and a half decadé
When looking at the last 10 years, th
indicator behaves the same, with larg
fluctuations and slight decreasing trends.

Numerous changes in technic
measures were implemente
between 2010 and 2019. It is ng
possible to infer causal relationshiy
between changes in the selectivif
indicator and any specific changes
technical masures.

Baltic

Plaice SD223

No trend. Considering the extremely sm
magnitude of the fluctuations, we can sg
that the indicator remained stable over th
whole time series.

Numerous changes in technic
measures were implemente
between 2010 and 2019It is not
possible to infer causal relationshiy
between the absence of changes
the selectivity indicator and change
in technical measures.

Baltic

Plaice 2432

Western Baltic

Overall, since the beginning of the tim
series, the indicator has moreah halved,
which indicates an improvement i
selectivity and juvenile protection. Lookir
at the last 10 years, the indicator drops
2013, goes up again and drops again fr
2016 onwards.

Numerous changes in technic
measures were implemente:
between 20 and 2019. It is no
possible to infer causal relationshig
between changes in the selectivit
indicator and any specific changes
technical measures.

North Sea

North Sea cod

The indicator starts reasonably low at th
beginning of the time series. then rises
quite steeply to a maximum halfway th
MPT N Qad CNRBRY wmMdyn

shows a gradual improvement and dro
below its initial value of 0.2 from the yeg
2000 onwards. The evolution of th
indicator points at a gradual improvemer
of the selectivity for the young fish afte
1980 with a slight deterioration since 201

EWG 22 cannot identify whethen
this is related to changes in technic
measures or reflects changes
fishing patterns.

North Sea

North
haddock

Sea

The indicator startat a value around 0.1 if
1970, increases to a maximum around t
year 2000 and then decreases, with hi
variability, to 0.15 at the end of the serie
The indicator reached an absolu
minimum in 2015 but increases over tH
last 4 years.

The variabilityof the indicator makes
it difficult to assess whether this as
consistent effect. There is no cle
linkage to technical measures.

There is no definitive explanation ¢
the deterioration in selectivity afte
2015 and it is likely due to changes
fishing patterns.
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North Sea North Sea| The indicator starts at 0.75 at the end { EWG 2@2 cannot identify whether
saithe GKS mMdocnQaad LiG GKGY thisis related to changes in technic
KFtFgl & GKS mdTt nQf measures or reflects changes
downward slope until present. Th{ fishing patterns.
indicator suggests a trend of improvirn
selectivity with less fishing pressure o
juvenile saithe and an improve
exploitation pattern.
North Sea North Sea| The variability of theindicator makes it There seems to be some correlatig
whiting difficult to assess whether there is | between the indicator and the
consistent effect. technical measures although this
not clear cut and the improvement
are likely to be due to a combinatio
of factors.
North Sea North Sea| The variability of the indicator makes | There seems to be some correlatig
plaice difficult to assess whether there is | between the indicator and the
consistent effect. technical measures although a caus
correlation cannobe proven.
Mediterranean | hake in GSAy The indicator decreases below its initi Some evidence of an improvement
1,5,6,7 values of around 0.35 from the years 200 selectivity (lower values of Frec/Fba

2009 onwards.

after 2010, when more selectiv
codend mesh sizes were introduced

Mediterranean

Red mullet in
GSAs 17,18

The indicator decreases below its initi
values of around 0.6 from the years 260
2009 onwards. There is a remarkal
increase in the indicator during the last fe
years of the time aries, which is worth to
monitor.

Some evidence of an improvement
selectivity (lower values of Frec/Fba
after 2010, when more selectiv
codend mesh sizes were introduced

Mediterranean

Striped red
mullet in GSA 5

The fluctuations of the indicator didot
exhibit any clear overall trend

The technical measure introduced
2010 (squareamesh codend or ar
increase in the minimum diamoRd
mesh size) does not seem to have
clear and detectable effect.

Mediterranean

Hake in GSA
9,10,11

The fluctuations ofthe indicator did not
exhibit any clear overall trend

The technical measure introduced
2010 (squareamesh codend or ar
increase in the minimum diamoRd
mesh size) does not seem to have
clear and detectable effect.

Mediterranean

Deepwater
rose shrimp
GSAs 9,10,11

The timeseries started in 2009 (Figure §
so the effect from the 2010 regulatio
should be examined cautiously.

The technical measure introduced
2010 (squareamesh codend or ar
increase in the minimum diamoRd
mesh size) does not seem tave a
clear and detectable effect.
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Baltic Sea

This study focuses on four Baltic stocks: Western Baltic cod, Eastern Baltic cod, Plaice
SD21 -23, Plaice SD24 -32. The main relevant changes in technical measures are listed in
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Table 2: Changes of technical measures, applied to Baltic Sea fisheries T selection of
relevant measures for the period 2010 to 2019
Species of
Sea basin [Technical measure Month YeajMeasure interest EU reg no
Baltic Sea |Species and size Jar 2010Increase codend mesh size frofCod 1226/2009
selectivity 110 mm to 120 mm
Baltic Sea [Species and size Feh 2018 Introduction of Swedish T90 |Cod 47/2018
selectivity codend (Optional)
Baltic Sea |Species and size Jur 2019Removal of Swedish T90 coden@od
selectivity
Baltic Sea [Species and size Jun 2019Removal of technical Cod
selectivity specifications for T90 and Baco
codends
Baltic Sea [Species and size Jun 2019(re)introduction of 90 mm Plaice
selectivity codend when targeting plaice
Baltic Sea |Minimum conservation Jar 2015Lowered from 38cmto 35cm  (Cod 1396/2014
reference sizes
Baltic Sea |Closed or restricted areap 2010-201%Eastern Baltic - Seasonal closu{Cod 1226/2009, 1124/2010,
1st July-31st Aug (SDs 25-28) 0240/2011, 1088/2012,
0286/2013, 1221/2014
Baltic Sea |Closed or restricted areap 2016-2018Eastern Baltic - Area closure 1s{Cod 2187/2005 & 1098/2007
May-31st Oct
Baltic Sea |Closed or restricted areap 2019Eastern Baltic - Seasonal closu|Cod 2187/2005 & 1098/2007
1st July-31st Aug (SDs 25-26)
Baltic Sea |Closed or restricted areap 2010-201%Western Baltic - Seasonal closyCod 1226/2009, 1124/2010,
1st-30th Apr (SDs 22-24) 0240/2011, 1088/2012,
0286/2013, 1221/2014
Baltic Sea |Closed or restricted areas 2016 Western Baltic - Seasonal closyCod 2187/2005 & 1098/2007
15th Feb 31st Mar (SDs 22-24)
Baltic Sea |Closed or restricted areap 2017-2018Western Baltic - Seasonal closCod 2187/2005 & 1098/2007
1st Feb 31st Mar (SDs 22-24)
Baltic Sea |Closed or restricted areap 2019Western Baltic - No seasonal |Cod 2187/2005 & 1098/2007
closure
Baltic Sea |Closed or restricted areap 202QWestern Baltic - Seasonal closyCod 2187/2005 & 1098/2007
1st Feb 31st Mar (SDs 22-23)
Baltic Sea |Closed or restricted areap 202QWestern Baltic - Seasonal closyCod 2187/2005 & 1098/2007
1st Jun 31st Jul (SD 24)
Baltic Sea |Landing Obligation Jar 2015Landing obligation introduced |Cod 1396/2014
Baltic Sea |Landing Obligation Jar 2017Landing obligation introduced |Plaice 1396/2014
Baltic Sea |Landing Obligation July 2019Emergency measures - forcing [Cod 1248/2019
discarding (SDs 24-26)
The ages classes used for the indicator F rec/ F bar fOr the various stocksa rein Table 3. The
choice of age classes was based on the following argumentation: the age -class ranges for
Foar were fixed to the ones used for the respective stocks by WGBFAS; for F rec the age
classes just below t hat were chosen. For three of the stocks two indicators, each using a
different age class for F rec, were explored. For Ple.27.24 -32 we explored only one
indicator based on age class 1 for F rec @S age class 2 was included in F par.
As can be seen in Table 4, the mean length of the age classes used for F rec does not
relate to MCRS in a consistent way across the four stocks. In some cases the indicator
mainly refers to fishing pressure on fish below MCRS whereas in other cases it mainly
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refers to fishing pressure on fish at or above MCRS. This should be taken into account
when interpreting the development of the indicators over time.

Table 3: Baltic stocks considered in the following section, the

age class/es used for F  rec

and F par.

Stock Fecage classes Far age classes
Cod.27.2224 1&2 3-5
Cod.27.2432 2&3 4-6
Ple.27.2123 1&2 3-5
Ple.27.2432 2-5

Table 4: Stocks considered in the following section, their
standard deviations) for the ages used in the indicators (and some other ages; based on
German data from sampling program of commercial vessels from 2015 to 2019) and
their minimum conservation reference size (MCRS).

mean lengths at age (+

stock Mean Mean Mean Mean current MCRS
length@agel | length@age?2 | length@age3 | length@age4

Cod.27.224 |29.2 ¢8.1) cm| 40.8 ¢7.4) cm| 49.9 ¢8.1) cm| 60.5 £9.5) cm| 35 cm

Cod.27.2432 | 27.4 (2.7) cm| 36.0 (t5.9) cm| 40.1 (:6.0) cm| 40.7 5.7) cm| 35 cm

Ple.27.2123 | 20.7 ¢3.4)cm | 24.2 ¢:3.8) cm| 27.6 (3.9) cm| 30.6 (3.9) cm| 25 cm

Ple.27.2432 | 20.0 2.8) cm| 23.9 ¢2.9) cm| 26.9 (3.2) cm| 29.8 (3.2) cm| 25 cm
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Western Baltic cod

General stock trends

The following stock summary (Fig. 2) istaken from ICES advice (ICES 2020a).

Recruitment (age 1
% Catches 250 (age 1)
I G .
- 40+ [ Recreational E 200
g 3D—I | [ discards E 0]
c [ landings = T
£ =
£ 20 g 100 T .
5 : .
0 L0 Rt sttt IR kas, doiinia 0.
1985 1995 2005 2015 1985 1980 1995 2000 2005 2010 2015 2020
2 Fishing Pressure: F Stock Size: SSB
—==. Aim ===+ Blim
507 ------- m.
15d h ah . s e Fpa

""" —— MSYBtrigger

F {ages3-5)
T
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§SBin 1000 t
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0.54

0

Figure 2: Cod in subdivision 22  -24, western Baltic cod stock. Summary of the stock
assessment. Recruitment, F and SSB show confidence intervals (95%) in the plot. BMS

landings (fish below the minimum conservation reference size [MCRS]) have been
included since 2017. Figure taken from ICES 2020a.

Fishing mortality (F) has decreased since 2013 but is above Fmsy, while being below Flim

and recently also below Fpa. In the past decade, spawning -stock biomass (SSB) has
been fluctuating around Blim and below MSYBtrigger and Bpa; SSB is currently estimated
above Blim. Recruitment has been generally low since 2005 and very low in the last three

years.

The EU landing obligation for cod was implemented from 1 January 2015. Landings of
fish b elow the minimum conservation reference size (MCRS, 35 cm) are very low in the
management area (24 t below minimum size [BMS] reported in 2018). Discarding still
takes place despite the fact that the landing obligation has been in place since 2015. The
estimated amount of discards is 157 tonnes in 2018 (approximately 4.2%), based on
observer data. This is not in accordance with the current regulations (ICES, 2020b).

Quality of assessment

According to ICES (2020b), the quality of this assessment has in rece nt years become

worse. The uncertainty on the catch matrix is relatively high in this assessment. For

several years, the model seems to consistently overestimate the catches in the last year;

however, in this yeards assessment catdhdy 4206.dTed under es
seems to be caused by conflicting information from the surveys and the catch matrix.
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Mixing of the eastern and western Baltic cod stocks is a major issue in SD 24. The stock

mixing within SD 24 is variable spatially and possibly between seasons and age -groups of
cod. This introduces uncertainty to the stock separation keys presently applied in the
assessment. Also, for some years in the time series the stock separation keys are based

on extrapolations from other years. Further, the prepar ation of assessment input data to
separate between western and eastern Baltic stock involves a number of additional
assumptions, which introduce uncertainty to the assessment. However, separating the
western Baltic cod (SD 22 i 23 + the component of western Baltic cod in SD 24) within
the management area SD 22 1 24 after WKBALTCOD (2015) removed several sources of
uncertainty characterizing the previous years” assessments (e.g. age reading issues,

higher discards in SD 24).

In conclusion, the uncertainty of the assessment implies that the estimates of F -at-age,
used for the indicators, are also quite uncertain.

Selectivity indicator

We looked at two versions of the selectivity indicator F rec/Fbar, USING age classes 1 or 2 for
Frec and age classes 3 -5 for F var. The corresponding length  -at-age are given in  Table 4,
along with the MCRS.

Stock: cod.27.22-24
Age(Frec) = 1

0.12- 0.0775-
0.11-
o| 1§ 0-0750-
W
0.09-
0.0725-
0.08-
0.07- . i . i o.07o0- =
1980 1990 2000 2010 2020 200820102012201420162018
Year Year
Age(Frec) = 2 0.431
0.55- 0.42-
0.41-
0.50- A
- 8| & 0.40-
8| & Tl [Ty
W 0.45- 0.39-
0.38-
0.40-
0.37-
1980 1990 2000 2010 2020 2008201020122014 20162018
Year Year
Figure 3: Western Baltic cod stock. Time series of Selectivity indicator F rec/Fpar. Left: full

time series; Right : reduced time series.
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Both indicators show a decreasing trend (i.e. a reduction in F on the smaller age classes

(Frec) in relation to F bar) since the beginning of the time series in 1985 (Fig. 3) . The
indicator with F  rec Age class = 1 has more or less sta bilized in the last 10 years, whereas

the one with F rec Age class = 2 continued to decrease. When looking at the period since

2010, slight fluctuations occurred, which may have been random noise, especially taking

into account the uncertainty of the underl ying F -estimate ( Error! Reference source not
found. 2).

The relevant/major technical measures introduced since 2010 for the cod fishery in the

Baltic Sea are given in
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5. The technical measures that have changed over the last 10 years comprise of the
following categories:

a) Species and size selectivity of fishing gear (EU 2019/1241 Article 16)

b) Closed or restricted areas to protect juveniles and spawning aggregations (EU
2019/124 1 Article 17)

¢) Changesin MCRS (EU 2014/1396)
d) Introduction of Landing obligation (EU 2014/1396)

a) The selectivity measures, applied especially to the Baltic mixed trawl fishery aimed

mainly at improving the size selectivity of both Baltic cod stocks. In 2 010, there was a
significant change in selectivity in the fishery, when the codend mesh size (stretched

mesh opening) was increased from 110mm to 120mm. During the period 2010 to 2019,

only minor gear related changes in technical measures with little influ ence on the size
selectivity of cod were implemented (introduction of Swedish T90 codend (optional)).
Therefore, it cannot be expected that the changes could have caused substantial changes

in the indicator chosen. Apart from the gear related technical mea sures, there are
anecdotal reports about changes in gear selectivity in the fishery to circumvent the
significant catch loss caused by using a larger mesh when the abundance of large fish
decreased in the mid 2010s.

b) Spawning closures for Baltic cod sto cks were already implemented since the late
1990s, but with varying spatial and temporal extent. For the years between 2010 and

2015, a spawning closure was implemented in ICES SD22 -24 during April. After a
revision of the timing of spawning, the spawning closure was moved to earlier in the year
and its duration was expanded (see

49



5). The spawning closure was not implemented in 2019. Additionally, several exemptions
were implemented for parts of the fleet and/or par ts of the area in some years.

As the main potential effect of a spawning closure is aimed to be a better recruitment of

the stock, the effect on the selectivity indicator is assumed to be lower. Nevertheless, the
separation of small fish and spawning fish during the spawning season might result in
more clean catches of larger fish on spawning grounds in years when the fishery can
target spawning aggregations, resulting in a reduction of the selectivity indicator. The
indicator does not show such a trend in 2019, when the spawning closure was not in
place - also keeping in mind that the fluctuations over the past 10 years are very low
anyhow.

) In 2015, the MCRS changed for both Baltic cod stocks from 38 cm to 35 cm. Together

with the introduction of the | anding obligation (d), this change should have reduced the
amount of cod catches below MLS/MCRS and hence discards (before 2015) or below
MCRS-catches (after 2015). As this measure merely changes the assignment of catches

to under or over MLS/MCRS, it is n ot expected to change the actual catch profiles and
thus not affect the chosen indicator.

d) Also in 2015, the landing obligation was introduced for Baltic cod stocks. To make the

landing obligation an effective measure to improve the cod stocks in the Bal tic, sufficient
enforcement is required. The introduction of the landing obligation also changed the
willingness of the fishery to contribute to sufficient catch sampling, directly influencing

the quality of the estimate of F rec.

In summary, numerous chan ges in technical measures were implemented between 2010

and 2019 - some of them potentially conflicting and/or not sufficiently enforced.
Therefore - and given the uncertainties in the underlying F -estimates - it is not possible
to infer causal relationshi  ps between changes in the selectivity indicator and any specific
changes in technical measures.
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Eastern Baltic cod

General stock trends

The following stock summary is taken from ICES advice (ICES 2020c).
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Figure 4: Cod in subdiv ision 24 -32, eastern Baltic cod stock. Summary of the stock
assessment. Recruitment, F and SSB show confidence intervals (95%) in the plot. BMS
landings (fish below the minimum conservation reference size [MCRS]) have been
included since 2017. Figure taken from ICES 2020c.

The spawning stock biomass (SSB) has been declining since 2015 and is estimated to be

below Blim. Fishing mortality (F) has declined since 2012. Recruitment (R) has been
declining since 2012, and the recruitment in 2017 is estimated to be the lowest in the
time series.

Discarding still takes place despite the fact that the landing obligation has been in place

since 2015. Landings of fish below the minimum conservation reference size (MCRS; 35

cm) are very low (108 t reported in 2018), comp ared to the discards (3103 tonnes in
2018) in the management area of SD 25 1 32. The estimated discard amount in 2018
(approximately 16% of the total catch) was based on observer data, but this is
considered to be an underestimate. The available information from the fisheries and
observers suggests that modifications to the selectivity properties of the gear takes

place, leading to a higher proportion of smaller fish being caught (ICES, 2020).

Quiality of the assessment

According to ICES (2020b), survey cover age in SD 26 has been relatively poor in later
years, which could affect the CPUE estimates for these years.

It is recognized that age readings for the Eastern Baltic cod are uncertain, especially for
later years, while age imprecision is not explicitly ac counted for in the stock assessment
model. Age length keys up to the present are applied to estimate the yearly values and
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thus the trend in Von Bertalanffy growth parameters, which are thereafter used to derive

catch -at-age from catch -at-length informatio n.

In conclusion, the uncertainty of the assessment implies that the estimates of F

used for the indicators, are also quite uncertain.

Selectivity indicator

We looked at two versions of the selectivity indicator F

for Frec and age classes 4 -6 for F var. The corresponding length

4, along with the MCRS.

-at-age,

rec/Fpar, USINg age classes 2 or 3
-at-age are given in  Table

Stock: cod.27.24-32

Age(Frec) =2

0.08-

rec
bar

L L

Frec
Fbar

0.04 -

1940 1960 1980 2000 2020
Year

Age(Frec) =3

0.45-

Frec
I:b-ar

1940 1960 1980 2000 2020
Year

Figure 5: Eastern Baltic cod stock. Time
full time series; Right: reduced time series.

Both indicators have been stable over the first part of the time

-series of the selectivity indic

0.052-

0.048-

0.044-

0.040-

200820102012201420162018
Year

0.30-

0.28-

0.24-

0.22- : f , , ,
2008201020122014 20162018
Year

ator F rec/Fpar. Left:

-series, whereas a

decreasing trend, with fluctuations, can be seen over the last two and a half decades.

When looking at th e last 10 years, both indicators
fluctuations and slight decreasing trends.

behave the same, with large
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The relevant/major technical measures influencing the cod fishery in the Baltic are given
in
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5. The technical measures, which have changed over the last 10 years, comprise of the
following categories:

a) Species and size selectivity of fishing gear (EU 1241/2019 Article 16)

b) Closed or restricted areas to protect juveniles and spawning aggregations (EU
1241/2019 Art icle 17)

¢) Changesin MCRS (EU 1396/2014)
d) Introduction of Landing obligation (EU 1396/2014)

a) The selectivity measures, applied especially to the Baltic mixed trawl fishery aimed

mainly at improving the size selectivity of both Baltic cod stocks. In 2010, there was a
significant change in selectivity in the fishery, when the codend mesh size (stretched

mesh opening) was increased from 110mm to 120mm. During the period 2010 to 2019,

only minor gear related changes in technical measures with little influence on the size
selectivity of cod were implemented (introduction of Swedish T90 codend (optional)).
Therefore, it cannot be expected that the changes could have caused substantial changes

in the indicator chosen. Apart from the gear related technical measures , there are
anecdotal reports about changes in gear selectivity in the fishery to circumvent the
significant catch loss caused by using a larger mesh when the abundance of large fish
decreased in the mid 2010s.

b) Spawning closures for Baltic cod stocks w ere already implemented since the late
1990s, but with varying spatial and temporal extent. Spawning closures were
implemented during the period 2010 -2019 to protect the spawning of the Eastern Baltic
cod stock. The temporal and spatial extent of these spa wning closures was changed
several times during this period (see
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5). Due to the expected low direct effect of spawning closures on the chosen selectivity
indicator and due to the inconsistent implementation, no co nclusion can be drawn using
this methodology about the effectiveness of these spawning closures.

As the main potential effect of a spawning closure is aimed to be a better recruitment of

the stock, the effect on the selectivity indicator is assumed to be | ower. Nevertheless, the
separation of small fish and spawning fish during the spawning season might result in

more clean catches of larger fish on spawning grounds in years when the fishery can

target spawning aggregations, resulting in a reduction of the selectivity indicator.

¢) In 2015, the MCRS changed for both Baltic cod stocks from 38 cm to 35 cm. Together

with the introduction of the landing obligation (d), this change should have reduced the

amount of cod catches below MLS/MCRS and hence discards ( before 2015) or below
MCRS-catches (after 2015). As this measure merely changes the assignment of catches

to under or over MLS/MCRS, it is not expected to change the actual catch profiles and

thus not affect the chosen indicator.

d) Also in 2015, the landi  ng obligation was introduced for Baltic cod stocks. To make the
landing obligation an effective measure to improve the cod stocks in the Baltic, sufficient
enforcement is required. The introduction of the landing obligation also changed the
willingness of the fishery to contribute to sufficient catch sampling, directly influencing
the quality of the estimate of F rec.

In summary, numerous changes in technical measures were implemented between 2010

and 2019 - some of them potentially conflicting and/or not s ufficiently enforced.

Therefore - and given the uncertainties in the underlying F -estimates - it is not possible

to infer causal relationships between changes in the selectivity indicator and any specific
changes in technical measures.

55



Plaice SD21 -23

Ge neral stock trends

The following stock summary is taken from ICES advice (ICES 2020d).
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Figure 6: Baltic Plaice stock in subdivision 21 -23. Summary of the stock assessment.
Recruitment, F and SSB show confidence intervals (95%) in the plot. BMS landings (fish

below the minimum conservation reference size [MCRS]) have been included since 2017.
Figure taken from ICES 2020d.

The spawning -stock biomass (SSB) has increased significantly from 2009, and has been
above MSY Btrigger since 2012. Fishing mortality (F) has declined since 2008, but F
remains above FMSY. Recruitment has fluctuated without trends between 1999 and 2016
and there are two large year classes in 2017 and 2018.

The EU landing obligation has covered plaice in the Balti C (subdivisions (SDs) 22 1 32)
from January 2017 onwards. The implementation has been gradual in the Kattegat (SD

21), but the main fisheries have been included from 2019 onwards. Landings of fish

below the MCRS are very low (13 t BMS were reported in 2018), and discarding still
takes place. The estimated discard amount, 1387 tonnes in 2018 (approximately 29%),

is based on observer data.

Quality of the assessment

According to ICES (2020b), the quality of the assessment has declined in 2020, probably
due to anomalous conditions during the Q4 BITS survey leading to large reductions in the
tuning indices. Because of these anomalous conditions a secondary assessment, with the
relevant survey indices removed, has been presented to and accepted by WGBFAS.

In concl usion, the uncertainty of the assessment implies that the estimates of F -at-age,
used for the indicators, are also quite uncertain.
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Selectivity indicator

We looked at two versions of the selectivity indicator F rec/Fpar , USINg age classes 1 or 2
for F rec and age classes 3 -5 for F var. The corresponding length  -at-age are given in  Table

4, along with MCRS.

Figure 7: Baltic Plaice Stock in SD21  -23. Time -series of Selectivity indicator Frec/Fb ar.
Left: full time series; Right: reduced time series.

Considering the extremely small magnitude of the fluctuations (check the values on the
y-axis), we can say that the indicators remained stable over the whole time series. The
relevant/major technical measures influencing the fishery in the Baltic are given in
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