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SCIENTIFIC, TECHNICAL AND ECONOMIC COMMITTEE FOR FI  SHERIES
(STECF)

Landing obligation in EU fisheries (STECF-13-23)

THIS REPORT WAS REVIEWED DURING THE PLENARY MEETING HELD IN
BRUSSELS, 4-8 NOVEMBER 2013

Background

Article 15 of the new CFP Basic Regulation (BR) ety agreed by the European
Parliament and the Council, introduced a discarddydanding obligation. This represents a
fundamental shift in fisheries policy. The finakteagreed by the Council and European
Parliament includes a number of exemptions andilfiléy tools that raise issues for

implementation, catch forecasting, stock assessmaedt control and monitoring. The

European Commission has requested STECF and ICEShsider these issues. At a scoping
meeting involving STECF and the ICES Secretaridd furing the summer plenary of

STECF these issues were discussed and a draftplammkagreed between STECF and ICES
of how to address them.

Request to the STECF

STECEF is requested to review the report of the ST E&pert Working Group, evaluate the
findings and make any appropriate comments andmemndations.

Observations of the STECF

The meeting of EWG 13-16 is the first of severaéimled STECF meetings addressing the
issue of landing obligations for EU fishing fleetie next meeting (EWG 13-17) is already
planned for 26-28" November 2013.

The EWG 13-16 report highlights that there are mlper of interpretational issues relating to
the de minimisexemptions described in Article 15 of the the basigulation. It is unclear
whether these exemptions are meant to apply at &M or can be cumulative across MSs.
Similarly, it is unclear whether these exemptiohsudd apply at the individual species level
or for all species combined. Regarding inter-spgeqgueota flexibilities, it is unclear whether
the so-called ‘donor’ quota was intended to be ey at the individual vessel level, at fleet
level or at Member State or regional level and Wwhethe donor quota is restricted to single
or multiple species, as 'target-species’ is notrubef.

The inter-species quota flexibility and tde minimisprovisions can provide flexibility in the
system to better adjust catch compositions to rbkefishing opportunities and increase both
ecological and economic sustainability. Howevepeataling on how the text in the regulation
is interpreted, which and in which sequence thésebilities are used the same provisions
could be used to legally increase catches welkaess of desired or intended levels. STECF
observes that the report identifies a number ofoitgmt factors that will require careful
consideration, if negative and unintended consetpgeare to be avoided.



STECF notes that any detailed rules that are nadaglement the landings obligations will
create several new restrictions, opportunities iacdntives. Hence, before being finalised
and agreed, STECF considers that proposed new shi@gld be carefully scrutinized to
identify what business incentives they create ighihg-business owners and therefore what
the responses of fishing-business operators aetyltio be. In short, proposed new rules
should be tested for unintended and undesired qoesees.

STECF notes that the EWG 13-16 compiled an intexg@sand valuable spreadsheet
comparing the time series of catch data held bgSGnd STECF, which indicates that
discrepancies between the two data sources hasasect in recent years. The report also
proposes which data are the most appropriate tbouskscard estimates.

STECF observes that EWG 13-16 addressed the inmpassue of control and enforcement
in relation to the landing obligation, and thatsbespects should be considered an important
part of future discussions.

Conclusions of the STECF

Based on the findings in the report of the EWG 63the STECF concludes that the EWG
13-16 report represents an important step in ilengj and assessing some of the key issues
associated with the landing obligations and willameimportant aid for those developing and
assessing regional management plans.

Noting that time to provide advice on the developtrend assessment of discard plans and
regional management plans is limited (for the pelatpcks and for salmon in the Baltic Sea,

plans need to be submitted by June 2014) and nsangs$ still need to be resolved, STECF
concludes that the most important challenges toesddnclude the following:

e Defining management units (e.g. stocks, areasefiist). As an example: the pelagic
fisheries should apply the landing obligation fra2015 onwards, and can be
approached in many different management units gl very different
combinations of Member States and Advisory Counéliscard plans could possibly
be submitted for different combinations of areagcéps, stock, catching method,
vessel type and other relevant aspects of thenfishctivity.

e Dealing with third countries (e.g. Norway)

e Defining Minimum Conservation Reference Sizes (ageith no clear objective, but
with major implications for the marketing of thetaa and the economics of catching
businesses

e Develop the criteria to evaluate discard plans dotAssessment indicators)

e Outlining a process for developing discard plans

e The effect of exemptions and de-minims on contesiforcement and compliance
levels

STECF concludes that the EWG 13-16 adequately aseldethe majority of the Terms of
Reference although further exploration of some Iagked issues is required especially
in the context of developing regional discard plambese will be addressed at the
forthcoming expert group meeting (EWG 13- 17) to hedd in Dublin from 26-28
November 2013.

STECF endorses the findings presented in the repdne EWG 13-17.



Expert Working Group EWG-13-16 report

Report to the STECF

EXPERT WORKING GROUP ON
Landing obligation in EU fisheries
(EWG-13-16)

Varese, ltaly, 9-13 September 2013

This report does not necessarily reflect the viéthe STECF and the
European Commission and in no way anticipates thrar@ission’s future
policy in this area



1 EXECUTIVE SUMMARY

The introduction of the obligation to land all daés in the recent reform of the Common
Fisheries Policy (CFP) represents a fundamentél shithe management approach to EU

fisheries switching the focus from the regulatioh landings to catches. The landing

obligation included under Article 15 of the new Cls#&ic regulation prohibits the discarding

of species subject to catch limits (i.e. TAC anatquspecies) as well as those subject to
minimum size limits in the Mediterranean. It contgia number of exemptions namely

species not covered by catch limits; species whagk survivability can be demonstrated,;

prohibited species, limited volumes of permissitllscards which can be triggered under
certain conditions, the so called de minimis exeomst as well as inter-species and inter-
annual quota flexibility mechanisms.

Following joint STECF/ICES discussions on the lamgdbbligation, a number of scientific
and technical issues were identified as havingifsogmt implications for implementation of
the landing obligation requiring further analysSitese were:

(1) survival;

(i) de minimis and quota flexibility;

(ii) catch estimation;

(iv) horizontal control, monitoring and enforcemesmd

(v) considerations and support for developmemtietard plans.

STECF noted that these raised important considestifor catch forecasting, stock
assessment and control and monitoring. The exgpertip (EWG 13-16) was set up
specifically to explore these issues with the itiento provide advice and guidance for the
Commission, Member States and the industry to tagsihe implementation of the landing
obligation. As identified in the initial review a#&d out by STECF/ICES, several elements of
Article 15 i.e. de minmis, survival and quota fleikties are open to different interpretations
and depending on how these elements are operasedatould result in quite diverse and
unintended consequences. The expert group condiddrese elements using worked
examples and provided a range of outcomes depermhinghe different interpretations.
Where appropriate the potential negative consessena fish stocks of the mechanisms
embedded in the regulation have been highlightecaddition the EWG looked at STECF
and ICES landings and discard data to begin a psoicg agreeing a single estimate of catch
that will be necessary to establish catch quotagmuthe landing obligation. The group also
considered control, enforcement and monitoring mitbey are key horizontal issues
associated with the successful implementation ef linding obligation. The opinions of
expert group are solely intended to provide guidaanad support to those with responsibility
for the formulation of regional discard plans amdfwltiannual plans and not as a critique of
the policy itself.

Survival issues Research has shown that not all discards disoine cases, the proportion
of discarded fish that survive can be substandighending on the species, fishery and other
technical, biological and environmental factorstide 15 paragraph 2(b) of the regulation
allows for the possibility of exemptions from thending obligation for species for which
"scientific evidence demonstrates high survival gatdaking the first element of this —



"scientific evidence"- it is important that managenave guidance on protocols and
methodologies that should be followed in ordernsuge the results of such experiments are
scientifically robust. Presently there are nohsimternationally agreed guidelines. EWG 13-
16 therefore has provided guidance on best prad¢ticandertake survival studies. This
includes a detailed description of the methodolalgapproaches available, their advantages
and disadvantages and what factors need to bedewadi when undertaking such studies
including sample sizes, selection and treatmergpeicimens and protocols for the various
methods. In this regard EWG 13-16 has identifieceehmethodologies for conducting
survival experiments i.e. captive observations, alMireflex assessments and
tagging/biotelemetry experiments. The intentiorhiat this initial analysis will be followed
up by an ICES expert group with the express inbentof publishing guidelines for the
conduct of discard survival studies.

Managers also require guidance on the second eteofighis provision — "high survival
rates". EWG 13-16 was therefore asked provide lgactive framework to identify what
constitutes “high survival”. However, on the basfsthe analysis carried out, EWG 13-16
concluded that the term “high survival” is somewBabjective. From the perspective of
waste minimisation, it could be viewed that the imum level of survival that could be
considered as high is whereie survival (as opposed to experimentallyservedsurvival) is
greater than 50%. Put simply, any value less themwtould result in a greater proportion of
fish dying than those surviving and simply mearst tass of the resource is wasted (as dead
fish) than is returned alive, to contribute to 8teck biomass. However, defining a single
value cannot be scientifically rationalised andréfe EWG 13-16 advises that assessing
proposed exemptions on the basis of "high survimald to be considered on a case-by-case
basis taking account the specificities of the sggeand fisheries involved.

EWG 13-16 also looked at the potential impacts x#neptions for survival on fishing
mortality, SSB and associated reference pointsiggl fishermen to land catches of fish
that would otherwise have survived the discardingcgss could, in some specific cases,
result in negative consequences for the stockiatienale for excluding species meeting high
survival criteria. This is because any survivingcdrded fish contributes positively to the
stock and landing those individuals therefore re@esothat benefit. This in effect increases
fishing mortality. However, the potential impacthsavily dependent on a number of factors
including the age structure of the discards; dcarvival rates at age; natural mortality at
age; the contribution discards make to the oveaith and; the overall status of the stock.
The worked example show that where there is >50P¢i\&l across allage groups, then
landings these fish would result in ~30% reductgstock biomass (after 20 years) assuming
no change in selectivity. Where discard survivdbiser with younger age groups the effect
is far less pronounced (~6%). The other exampleiged shows that in order to maintain
catches within predefined targets e.g. Fmsy, thhemould be necessary to reduce fishing
opportunities in order to compensate for the cbation surviving discards had previously
made to the stock. Furthermore, the choice to ekemparticular species is a “trade-off”
between the stock benefits of the continued disegrdf "high" survivors, which can be
estimated through established forecasting modat$ tlze potential removal of incentives to
change exploitation pattern by allowing discardifVG 13-16 advises that such an
evaluation should also consider the potential bendbr other stocks and the broader
ecosystem that would arise from changes in expiortgattern. EWG 13-16 considers that
avoidance of unwanted catch should be the primacyd of such considerations and take
precedence over the application of exemptions basddgh survival. EWG 13-16 notes that
in cases where exemptions are provided it will beessary, to document the weight and age



composition of discarded catches for accurate esitom of fishing mortality where discard
survival rates are less than 100%.

De minimis and inter-species quota flexibility These provisions are intended to provide
some departure from the landing obligation and igevflexibility to account for
unpredictable and unavoidable catches. EWG 13-b8idered them both individually and
also considered there potential cumulative efféaised in tandem.

EWG 13-16 has identified that there are a many waysterpret the wording of the de

minimis exemption contained in Article 15(2c) ofetiegulation and this has substantial
bearing on the potential impact of this exemptiBNWWG 13-16 identified many different

interpretations around whether the de minimis stheylply at an individual member state or
across several states involved in a fishery ororegind whether it should apply at the
individual species level or for all species combinAt an operational level it could apply at
an individual vessel, fleet, member state or regjigmulti- state) level. This also implies that
different operational approaches may be required feom a catch monitoring and

compliance perspective) depending on the interpogtaand application. Given this,

EWG13-16 considered the potential impacts of themmieexamples based on conservative
and extreme applications of the rule to demonsttla¢epotential impacts. This analysis
showed that under a single species ‘de minimishgx{a where the 5% threshold included in
the regulation is applied to only one target specthen the overall discard "allowance" is
quite modest provided it is recorded accuratelgrisure compliance. Conversely, if the 5%
applies to the whole catch available to the fishanjt it can result in catches could

substantially exceed advised levels for a chosenisg.

The regulation contains two conditionalities foilggering the application of de minimis
exemptions. These are defined as where "improvesmanselectivity are considered to be
very difficult" and where "disproportionate cost$ landling unwanted catches do not
represent more than a certain percentage”. Theselitmmalities were considered by
EWG13-16 and a first attempt was made to providmesametrics that would allow

assessment of whether individual cases would quaiifthe exemption.

The first condition — "improvements in selectividye considered to be very difficult” is
subjective and EWG 13-16 interpreted as a techmesfriction where gears cannot be
improved to become more selective. Based on pueelynical grounds there are numerous
ways in which gears or fishing tactics could bedute avoid unwanted fish but at certain
level, the changes in fishing practices are likielylead to a significant reduction in their
economic performance, either through lower catcled/or increased costs. EWG 13-16
concludes that it is more likely to be the economplications of improving selectivity
(lower revenues and or higher costs) rather thi@ctanical issue that leads to ‘difficulty’. On
this basis EWG 13-16 tested the ‘current revenubreak even revenue ratio economic
balance indicator’, as currently used under theaBag and Capacity reporting requirements,
as an appropriate indicator to use in this scen&WG 13-16 recognises that this has
potential but requires further analysis and refiaptinbefore it can be considered an
appropriate evaluation tool.

The second conditionality relates to “disproporéitencosts of handing unwanted”. On first
reading, it would appear that there is a requirédmen identify what constitutes

“disproportionate cost”. However, EWG 13-16 inteed that disproportionate costs are
simply assumed to be already occurring and thakéyeaspect of the regulation is how to
define when the unwanted catch is “below a cepairctentage of the total catch of that gear”
how to set the “the percentage unwanted” and hasvsthould be implemented in a discard
plan. The general expectation is that this wouldrddatively low e.g. in line with the de



minimis allowance itself. However, if the intentianfor the de minimis (5%) to be an overall
value that a Member State must not exceed (e.gSaspécific discard cap), it appears that
this gives some flexibility for a MS to apply thes aninimis to any gear they choose
regardless of the discard rate as long as they withyn their specific discard cap. The
regulation leaves it up to the regional groups tieg a specific plan to establish the
appropriate values. EWG 13-16, points out thathigh a percentage of unwanted catches
might encourage the inappropriate use of de minang in practise might allow significant
discarding to occur. If de minimus is implementedely without sufficient supervision and
thus a low probability of detecting continued drsliag (<5%) conceptually there is a
potential for fishers to use de minimus as a defe@nca prosecution for failing to comply
with the landing obligation

EWG113-16 also considered the inter-species quetability provision contained in the
regulation. It offers a way of transferring quotarh a target species (donor) to a non-target
species (recipient) although ‘target species’ it defined. It appears that this mechanism
was introduced to alleviate the problem of so-chllehoke species”. Through theoretical
examples EWG 13-16 has demonstrated how used tigritetan provide economic benefits.
As such it provides a tool for "balancing the bdadkg providing a means to cover catches of
species for which a vessel may not have a quotdeamént. However, EWG 13-16 has also
demonstrated that used speculatively to exchangejtiota from a high volume/low value
species to a low volume/high value species, itiesuthe risk of elevating fishing mortality on
the recipient species. This is further enhanceduftiple transfers are made from different
donor species to a single recipient species ofamget species’ is taken to mean a several
species which are ‘targeted’ together, and a cutiwelasingle large transfer were to be made.
Depending on the operational level, this provisioay require additional data management
development to manage quotas and, particularlypérated at the vessel level, implies
sophisticated real-time management. Further, iinslear whether transfer between stocks
with different geographic range (e.g. transfer lesw Northern Hake and North Sea cod)
could potentially result in member states gainiegeas to fishing areas that had they are
currently excluded from. The regulation for int@esies quota flexibility also stipulates that
the recipient non-target stock(s) must be withite $aological limits. For the provision to be
of assistance in implementing the landing obligatia what appears to be the intended way,
a reasonable number of non-target/choke specias toemeet the condition of within safe
biological limits. However, by their very naturecbustocks typically fall into the ‘data-
limited’ category for which limit reference pointsive not been agreed. In practice, this will
limit the scope for quota transfers to recipiergges until such time as limit reference points
(or suitable proxies are agreed) and that thoskkstare shown to be within those limits.

Given the variation in plausible outcomes, EWG B3atlvises that regional groups involved
in the development of discard plans, should payefoarattention to their choice of
interpretation of de minimis and the use of inteeges quota flexibility to ensure that no
unintended consequences result. To this end mhpoitant to note that Article 2 of the CFP
basic regulation stipulates that the precautiorgpproach to fisheries management shall
apply and that exploitation should be consistenthwihe achievement of maximum
sustainable yield. Used irresponsibly, the de misinule would lead to overexploitation
above MSY and in extreme cases have serious impacck sustainability.

EWG 13-16 concludes that the use of these prossiould provide a useful means to allow
continued fishing on so-called “choke species”. &plying the quota transfer it would be
possible in some cases to adjust discard rate davehsuch that the de minimis would then
apply and the fishery can continue. It is alsorclaawever, that the cumulative effects of de
minimis and quota flexibility offers considerableope to generate large catches of a species
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with the attendant risk that fishing mortality wduise. The order in which the provisions are
applied (and multiple application of the provisipatso has a profound effect.

ICES and STECF catch estimatesPrevious work has highlighted significant diffeces in
catch (particularly discard) estimates containedGRS (Intercatch) and the STECF effort
databases. There is a clear need and desire tmleraw agreed single estimate of catch given
that the setting of future fishing opportunitiedlwieed to take account of previous discard
levels. Both STECF and ICES receive data on larsdiagd discards submitted by MS
through both official channels and from scientiStise analysis carried out by EWG 13-16 is
based on the assumption that MS have submittedrateclanding data and representative
discard sample data. Official logbook data are laotsource of information on catch,
however, one comparison of scientific estimates kgdbook declarations of total catch
indicated that log books probably provide a graosdewestimate of current discards. Based
on the STECF data and ICES information, EWG 13{a&8sified stocks into three groups:

(1) stocks where ICES indicates that discarding isidened negligible and STECF
estimates that discarding is less than 10%;

(I1) stocks for which detailed data on catch is avadditdm both ICES and STECF and

(1 for which either ICES or STECF indicate that sigraht (>10%) discarding
occurs and currently ICES does not present distatal in the advice sheets.

EWG 13-16 notes that for many pelagic speciesadisestimates do not include catches that
have been ‘slipped’, where the catch is retainedth®y gear and subsequently released
without taking the gear on board. Studies have shtvat survival is low and therefore
failure to record these catches can result in @fseggnt underestimation of fishing mortality.

For group (I) stocks, previous analyses have shggmificant differences between ICES and
STECF discard estimates. However, the analysisrtaids by EWG 13-16 shows that there
is a general convergence in the ICES and STEChats and in the vast majority of cases,
the differences are less than 10%. ConsequengyEIWG 13-16 concluded that the ICES
estimates should be considered the definitive egéisfor the basis of assessments and catch
forecasts. In such cases, as discards levels ave fldure catch quotas will not be
significantly greater than the corresponding lagdiquotas.

For group (Il) stocks, where detailed catch andlilags data are available, the EWG 13-16
concluded that the ICES estimates should be comsidbe definitive estimates for the basis
of assessments and catch forecasts. For such stotkee catch quotas are likely to be
significantly higher than the corresponding langirguotas. For group (Ill) stocks, where
there is evidence of significant discarding but 8C&oes not or is unable to provide catch
advice, the EWG 13-16 was only able to provideavigional evaluation on a stock by stock
basis as to why there is a lack of overall catduezaNevertheless, the provisional analysis
gave some guidance on if and how catch advice doelgrovided in future. Collaboration
between experts working within ICES and STECF maydguired to address this further.

EWG 13-16 noted that for some stocks (eg Irish &zl West of Scotland Cod) the target

fishing mortality has been reduced considerablanmnattempt to control catches. This has
made landings very restrictive and has led to lsigde discarding of over-quota fish as

catches well exceed allocated TACs. In such circantes, EWG 13-16 advises that

managers should carefully consider how to handté stocks when moving from landings to

catch quotas. If the catch quota allocated is @édrivom the total catches then there is a real
danger of over exploitation. This issue probablguiees further discussion between ICES
and the Commission to agree on the basis for atelte for such stocks.
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There are other important considerations when ogyigatch quotas to include estimates of
discards. Typically, discard estimates are derifreth relative small samples (trips) when
compared to the overall fleet effort. This mearet flor many stocks, discard estimates are
derived using high raising factors. This will ineably lead to rather uncertain catch estimates
and advice. Additionally, in cases where a vergdaproportion of the catches are discarded
(e.g. plaice, dab), managers should considertingetatch quotas which are multiples of the
current landings is the appropriate managementorssp for these stocks. In such
circumstances, if the discard rate is seriouslyesestimated setting TACs could result in
creating an unintended choke species. Conversélythe discard rate is seriously
overestimated such an approach could lead to urdeteoverexploitation. Further discussion
is required on how best to set catch quotas fdn stmcks.

Issues relating to Control, monitoring and Enforcenent (CME). The ability for Member
States to control, monitor and enforce the landigigation is key to successful
implementation of the landing obligation. While skeaspects are generally dealt with in
other fora, they do have a direct bearing on amdiraxorably linked to a number of key
scientific, technical and economic issues, paridylrelating to the provision of reliable
catch statistics which are used as a core inpot stick assessments and the provision of
scientific advice. Therefore a number of controlpents participated in EWG 13-16
specifically to deal with these issues. Much ofwwek of the control experts focussed on the
utility of the current systems for documentation lahdings and discards and whether
changes were required in the current reportingguaorces. It was concluded that the current
system works reasonably well as a data captureersysiut the current scope requires
broadening to improve resolution in terms of catborting, including potential issues with
permitted tolerances between declared and actodings; estimating quantities of legitimate
discards; current levels of fleet coverage andlabgity of data at an operational level (e.qg.
haul-specific information). The expert group ndtest the regulation provides a definition of
catches which may be open to interpretation, pdeity with regard to catches not taken
onboard the vessel, but returned or ‘slipped’ batk the sea. It is considered important that
for the provision of accurate catch informationtthach catches should be considered under
the definition of discards in order to ensure adéguprecision in estimates of fishing
mortality.

It is important that catches of species not sulifgthe landings obligation are documented as
such information is important for stock assessna@ilt broader ecological studies. Under the
current EU control regulation, it is mandatory foasters to record discards by species if they
exceed 50kg. However, anecdotal information sugg#sit the reliability of the data is
guestionable and the 50kg threshold is too higbajmure information for many species. A
limited analysis, comparing reported discard es®avith those obtained by scientific
observers showed significant discrepancies betvileertwo, with the reported catch being
only 0.06% of the weight recorded by the scientifizserver. This shows that reliability of
discard estimates derived from EU logbooks reptssen gross underestimation when
compared to scientific observer data and thatmeé#aon such data for monitoring the volume
of discards is insufficient and unadvisable.

The advantages and disadvantages of the relevatrbttools in the context of the landings
obligation and how they could contribute with corapte and the accurate reporting of
catches were also considered. The review considaesdse of remote electronic monitoring
systems (REM) such as those CCTV type systemsrtiyrgeing piloted. The general view
is that these systems can provide continuous cgeeaad highly resolved information, but
their use in terms of assessment of catches isndepé on the nature of the fishery and
species mix. Likewise control observers can provad@tinuous monitoring of fishing
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operations, and in particular act as a strong dteragainst illegal discarding, but
deployment across entire fleets would be very esipen At-sea control through the use of
patrol vessels has the advantage in that the sgsteenwell established and their presence
acts as a strong deterrent, but coverage is discmuis and can only verify catch
documentation at time of boarding and in generéikedy to have a low sensitivity to detect
illegal discarding. At-sea inspection with aircradtthough expensive, can cover large areas
in a relatively short period of time, and while eoage is discontinuous, aircraft are able to
detect discarding, however where exemptions (denmsn survival) are in place it cannot be
ascertained whether the discards are legal oronditdth types of at-sea inspection.

The effectiveness of the control activities outtirebove can be enhanced by considering the
risk of non-compliance, and then targeting appaiprcontrol activities to verify compliance.
Integrating information from the different sourcemn be used in a risk analysis framework,
using pre-defined expected baselines, and usinuadite data to detect potential outliers.
Control can then be focussed on the ‘outliers’.

The expert group considers that effective compeamegjuires a ‘level playing field’ in terms
on monitoring, control and enforcement of the laggi obligation and note that sanctions
need to be proportionate not only to offence, l&a & the risk of detection.

All exemptions from the landing obligation are agen for legitimate discarding. As such
their implementation will definitely add to the dlemges faced in understanding of the
incoming obligations by fishers, and in the work aaintrol authorities in promoting and
verifying compliance. Clarity for what the ‘de nmmis’ provisions (and indeed all

exemptions from the landing obligation) are themefomportant in order to design

appropriate CME systems.

It is important to note that there is a continueguirement for the collection of scientific data
from commercial fishing trips. This could potenfdlead to a situation where there are two
types of observer, a control observer, who is engwed to enforce the landings obligation
and the associated exemptions/flexibilities andergdic observers for the exclusive
collection of biological data. In practice, carmagf the latter tends to be almost exclusively
down to the goodwill of the master rather than &gal obligation. A future system with
observers with very differing functions is likely kead to confusion regarding roles and may
undermine the current goodwill. EWG 13-16 is undolestate what the potential impacts
may be on the current scientific observer programymigut this may need further
consideration as a move to the landings obligati@y undermine the availability of data
currently being collected by scientific observersdd aas such may have implications for
national operational programmes. Regardless of venahe current observer programmes
are untenable due to the above issues, there avdl beed for a more fundamental review of
both the scientific and control observer roles, mgwowards dual functionality of ‘science
and compliance’.

Developing guidelines for discard management plansThe expert group was unable to
fully address this term of reference as it was irtgot to review and evaluate the constitute
elements of discard plans individually in the firs$tance. However, EWG 13-16 made the
following observations.

Discard plans are limited to a few restricted eletm@nd can be considered as a "fall-back”
position to the implementation of multi-annual mgeent plans. Because of institutional
issues between the European Parliament and thecTdine implementation of multiannual
plans has been delayed. Therfore it is likely thatard plans will be the most likely method

13



for implementing the landing obligation in the shterm. The expert group identified a
number of issues that need consideration in dewrgdagiscard plans including:

» The definition of management units (regional aressich may be particularly problematic
for fisheries targeting highly migratory species;

* Issues with third countries e.g. Norway;

¢ The definition of Minimum Conservation Referenceds;

* The need for criteria for evaluating discard planttuding Impact Assessment indicators and;

* Outlining a process for developing discard plans.

EWG 13-16 concluded that while important elementsth@ landings obligation were
considered, and the current level of understandasggmoved substantially as a result, there is
a need for follow-up meetings to develop some efiisues identified above in more detalil
and in particular how these are to be incorporated considered in the development of
discard plans.
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2 INTRODUCTION

Discarding has been an endemic problem in many Bhefies for decades despite the
availability of instruments and approaches suckealnical and tactical measures to reduce
unwanted by-catch. The successful deployment df sneasures can have a positive long
term effects on target species as they can leashpoovements in stocks over time which
would lead to increasing quota. Despite these nmedarm benefits, short term losses have
tended to act as a barrier for individual busirtessnprove exploitation patterns as they are
likely to reduce the viability of some fishing bossses, even if subsidies or loans are
provided to assist the businesses through a tramaitperiod. As noted by STECF (2009)
there is a lack of incentives to encourage thersisector to reduce discards as policy has
tended to focus on the use of input measures tdaegselectivity rather than focussing on
the outcome, a desired catch profile. Centrahts problem is the lack of a cost associated
with discarding at a business (vessel) level anelalatory framework that has focussed on
regulating landings rather than catch. This mehasthere is a stronger economic incentive
to continue discarding and retain the maximum arhainmarketable catch rather than
optimise exploitation patterns. In addition, fisimen are compelled to discard in order to
comply with regulations or because of a lack of keing opportunities. This problem is
most apparent in mixed fisheries where there isismaich between individual quota
allocations and catch (landing) composition regoies.

Growing recognition of the discard problem hastiedeveral initiatives to tackle this issue
over the years. In its communication of 2002 (CQ0802)656) the European Commission
highlighted a complex series of drivers that cailiseards and identified a suite of measures
that could be deployed to reduce discards. Thisnaomication focussed on the use of a range
of gear modifications and operational changes doge discards. It also pointed to the utility
of an outright ban on discards using Norway as>amgle. The report also articulated a
number of aspects that required further consideragparticularly those relating to control
and enforcement. In a further s communication ® Buropean Parliament and European
Council in 2007 (COM (2007) 136 Final)), the Comsin® attempted to re-invigorate the
discussion on discards. This Communication oetlia new discard policy that had the
objective of reducing unwanted by-catches andmssively eliminate discards in European
fisheries by encouraging behaviour and technologies ctvhiavoid unwanted by-
catches. In order to promote such behavioural changeM{ZD07) 136 Final identified the
need for & progressive introduction of a discard Bamhis signalled a growing recognition
that structures to incentivise the adoption of dretixploitation patterns were required to
discourage the catching unwanted fish in the firstance and a signalled move away from
the regulation of landings towards the regulatidncatch. In effect, introducing a cost
associated with discards. However, due to politiggdssure this policy was ultimately
shelved with no solution to the problem.

Following on from this in the Commission's greenpgraon the reform of the CFP
(COM(2009)163 final) discarding was identified aseoof the major shortcomings of the
CFP and impossible to justify to fishermen or thabl. Therefore the Commission
undertook to introduce concrete measure to minindsearding as part of the reform.
Subsequently as a result of public pressure thisstated into a proposal for a discard ban or
obligation to land all catches included as parthef new CFP. The proposal set out a clear
timetable for a discard ban and aimed to providd#riger to avoid unwanted catches and
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deliver a level playing field to change the fishisigategies of fishermen. The Commission
proposal for an “Obligation to Land all CatchesVered a wide range of species subject to
catch limits, specifying that these species “baught and retained on board the fishing
vessels and recorded and landed”.

Following extensive negotiations between the EumopeCouncil and The European
Parliament the new CFP Basic Regulation (BR) withewised version of the landings
obligation was recently agreed by both institutiombe main provisions of the landings
obligation are contained in article 15 of this regon, together with several associated
articles on how the landings obligation should tmplemented reflecting the regionalised
decision-making approach embedded in the refortheCFP.

The introduction of the landings obligation signalsignificant shift away from the current
management approach which to date has focussedndsiran regulating landings towards a
system of regulating catch. In addition, historigcdrd levels will be considered in the setting
of future TACs, and this offers a significant bantf fishing enterprises.

The final text agreed by the Council and Europeanli#dnent includes a number of
exemptions and flexibility tools that raise issfi@simplementation, catch forecasting, stock
assessment and control and monitoring.

During an initial scoping meeting involving STECHe ICES Secretariat and the European
Commission held during the summer plenary of STE@Ecific issues were identified that
were considered important for further investigati&WG 13-16 was set up specifically to
address these issues and also provide supporhdo€ommission, Member States and the
industry to assist in the implementation of thisvnBsheries management approach. In
general these can be loosely grouped into aspediseming: (i) survival; (i) De minimis
and quota flexibility; (iii) catch estimation; (igontrol, monitoring and enforcement and (v)
considerations and support for development of disp&ans.

Survival

Article 15 paragraph 2(b) of the BR provides forexemption from the landing obligation
for the following:

“species for which scientific evidence demonstrhigk survival rates, taking into account
the characteristics of the gear, of the fishinggiiges and of the ecosystém

This raises three issues:

Demonstration: It is considered that Member States are likelyridartake survival studies
to avail of this exemption. In the short-term basadprevious STECF advice in 2012, which
identified methodological and operational limitasoin many earlier studies, there will be a
requirement for the provision of guidelines or itiécation of best practice for undertaking
discard-survival studies. In developing such guieks consideration should also be given to
providing a predefined list of species and fistetheat could be considered for exemption.

Definitions of high: There is currently no objective means to defingh survival rates’.
Therefore there is a need to develop an objectamdwork which will provide managers
with a range of the likely impacts of different mpis depending on the definition used. There
is a need to articulate what the impacts wouldfbe proportion of the landed catch that
would have discarded might otherwise have surviaved how this may affect estimates of
fishing mortality, SSB and associated referencatgoi
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Control and Enforcement Issues There are risks associated with such a derogdbon
discard from a control and enforcement perspeciifeere are also implications for TAC
setting procedures and monitoring of catch uptakéneed to be considered.

De minimis Exemptions and Quota flexibility Tools

Article 15 paragraph 3(c) provides for a furtheemmtion (le minimi3 from the landing
obligation as follows:

“3(c) provisions for de minimis exemptions of up%o of total annual catches of all species
subject to an obligation to land as set out in gaeph 1. The de minimis exemption shall
apply in the following situations:

i) where scientific evidence indicates that incesas selectivity are very difficult to achieve;
or

i) to avoid disproportionate costs of handling wamed catches, for those fishing gears
where unwanted catches per fishing gear do notasgmt more than a certain percentage, to
be established in the plan, of total annual cattthat gear.

Catches under this provision shall not be countgdimst the relevant quotas, however, all
such catches shall be fully recorded.”

Two issues need further consideration:

Issues surrounding definitions ofde minimis: It is unclear what is intended by the
legislation and clarification is required on howstprovision should be interpreted. The
potential impacts aofle minimisexemptions will vary considerably across specigedding
on howde minimigs applied in practice. A range of scenarios assiide and these should
be illustrated by example.

Issues surrounding the conditionalities The regulation allows for de minimis exemptions
with two conditionalities (i.e. “improvements inlsetivity are considered to be very
difficult” or “to avoid disproportionate costs oéhdling unwanted catches”). There is no
objective means to define what constitutes “veffiatilt” or “disproportionate costs of
handling”. Therefore there is a need (i) to idgnéippropriate metrics that can be applied and
(i) to identify appropriate threshold or triggewkls based on these metrics.

Article 15 paragraphs 4a and 4b provide for qudexilility mechanisms through inter
annual and inter species quota flexibility as fato

“4a. As a derogation from the obligation to courdtches against the relevant quotas in
accordance with paragraph 1, catches of speciesdh@asubject to an obligation to land and
that are caught in excess of quotas of the statkgiestion, or catches of species in respect
of which the Member State has no quota, may beoatiedifrom the quota of the target
species provided that they do not exceed 9 % ajub&a of the target species. This provision
shall only apply where the stock of the non-tagpecies is within safe biological limits.

4b. For stocks subject to a landing obligation, Mem States may use a year-toyear
flexibility of up to 10% of their permitted landimgFor this purpose, a Member State may
allow landing of additional quantities of the stottiat is subject to the landing obligation
provided that such quantities do not exceed 10%efjuota allocated to that Member State.
Article 105 of the Control Regulation shall apply

Issues surrounding inter-species quota flexibility:
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Similar to the de minimis exemption, it is uncledrat is intended by the legislation.
Depending on the implementation, the potential ictpavill vary considerably across
species.

Clauses 3c and 4a both involve flexibility that Hhe potential to increase catches of an
individual species in excess of the TAC allocatiBoth mechanisms should be considered
together as the impacts could be cumulative.

Catch estimation

Article 16 paragraph 1 bis states the following:

“Article 16.1bis When a landing obligation for asfi stock is being introduced, fishing
opportunities shall be set taking account of thange from setting fishing opportunities to
reflect landings to setting fishing opportunitiesréflect catches on the basis that for the first
and subsequent years, discarding of that stocknaillonger be allowed.”

Provisional work has highlighted significant diieces in catch (particularly discard)
estimates contained in ICES (Intercatch) and thECH effort databases. There is a clear
need and desire from the Commission to providegaeeal single estimate of catch. STECF
EWG 13-16 will evaluate the scale of the issue ubloa historic comparison of catch
estimates, disaggregated into landings and discaaia the STECF and ICES data sources
for advised TAC species. This will require the psoan of catch data from both sources and
will require resources for this to be undertakehisTwould be best done through ah hoc
contract with the datasets prepared in time forSbptember STECF EWG meeting. EWG
13-16 will report on these differences and by exanapticulate why these differences occur.

Based on the results from the comparison betwetnsgas, stocks/TACs will be categorised
depending on the extent of discarding, availabditygl the utility of the information.

There will almost certainly be a need for a joiMtEEF-ICES follow up meeting (to be
arranged) to resolve the issues and to progresardsvan agreed methodology. This meeting
could also consider the implications for assesssnamd catch advice.

This combination of meetings will be used to infaime European Commission on the extent
of discard information and how this can be appiiethe provision of catch advice.

Control, monitoring and enforcement

Recitals 48a and 49 of the BR set out the prinsifide control and enforcement in the CFP:

(1) “Recital (48a) In order to ensure compliancetiwihe rules of the Common Fisheries
Policy, effective system of control, inspection amforcement, including the fight against
IUU fishing activities, should be established.

(2) Recital (49) The use of modern, effective teldgies should be promoted in the
framework of the Union system for control, inspattiand enforcement. Member States and
the Commission should have the possibility to condailot projects on new control
technologies and data management systems.”

Specific to the landing obligation Article 15 paragh 8 states:

“Article 15.8 Member States shall ensure detailed accurate documentation of all fishing
trips and adequate capacity and means for the pepaf monitoring compliance with the
obligation to land all catches, inter alia such meaas observers, CCTV and other. In doing
so, Member States shall respect the principlefafiency and proportionality
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The introduction of the landing obligation, signassignificant change from the current
control system which has a high level of on-shomnitoring, to a system where at-sea
monitoring and control will be required in order moonitor compliance. This raises the
following issues that should be considered:

There is no definition of what constitutedetailed and accurate documentatioror is there

a quantified definition of what constitutesdequate capacity and meédns

It is recognised that there is a legal requirenb@mécord discards in EU logbooks currently,
but there appears to be no evidence that the tsabflthe data actually recorded has been
evaluated and some evidence to the contrary sugtiesstlata quality is questionable. An
evaluation of log-book estimates could be undertdiecomparing the estimates from
observer programmes with the EU logbook data angldvarovide a useful insight into
current documentation of catches.

There are a number of tools available to supperttivery of accurate catch and auxiliary
(e.g. effort) data. Each tool has advantages asatldantages in terms of the information
they provide.

Exemptions (e.gde minimisand survival) as well as inter-species quota fliéiggthave
control and enforcement implications if not progetbcumented.

Currently, the discarded component of catches isitoied mainly for scientific purposes
using DCF funded observer programmes. In this observers are not authorised to enforce
regulations. Typically, observer coverage is ~1%otdl effort and therefore cannot be
considered adequate for ensuring compliance. Gha&tmnot all species are covered by article
15, there will be a continued requirement for a-s®nitoring programmes but the role of
scientific observers in respect of species thatavered is still unclear though it seems
unlikely that observations of an illegal action denexempt from reporting. Therefore there
are a number of possible implications for currdmgeyver programmes, including vessel
access and bias in catch estimates.

Support for the development of discard plans

Article 15 paragraph 3a provides for the developne¢negional discard plans as follows:

“3a. Where no multiannual plan or no management jphaaccordance with Article 18 of
Regulation (EC) No 1967/2006 for the fishery insiiomn is adopted, the Commission may
adopt a specific discards plan on a temporary basider the rules stipulated under Article
17. Member States may cooperate in accordance wititle 17 with a view to the
Commission adopting a specific plan, for no morantta 3 year period, on the landing
obligation and specifications in paragraph 3 (a);(éoy means of delegated acts in
accordance with the procedure in Article 55 orhe tordinary legislative procedure

The supporting information and specific contentlistard plans has not yet been defined. To
assist Member States in formulating joint recomnagiotis that will form the basis of the
discard plans there is a need to develop guidelifleese should articulate the information
and minimum acceptable standards for the eleménke aliscard plans:
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» definition of fisheries and timelines for implemation.

» exemptions on the basis of high survivability;

» provisions forde minimisexemptions

* provisions on documentation of catches; fixing afimum conservation
reference sizes.

3 TERMS OF REFERENCE FOR EWG-13-16

Based on the outcome of the scoping meeting timestef reference for EWG 13-16 are as
follows:

1. Survival

1.1. Develop guidelines or identification of best praetfor undertaking discard-
survival studies.

1.2. Develop an objective framework to define high suability which will
provide managers with a range of the likely impadtdifferent options
depending on the definition used.

1.3. Assess the impacts if a proportion of the landedhcthat would have been
discarded might otherwise have surivived and hasvrttay affect estimates of
fishing mortality, SSB and associated referencetgsoi

1.4. If possible define a predefined list of species fisiteries that could be
considered for exemption on high the basis of Isigivivability.

2. De minimis and Quota flexibility tool

2.1. Explore the potential impacts of de minimis exemmpsi and inter species
quota flexibility provisions through worked exampl@ssuming a range of
different interpretations.

2.2. ldentify appropriate metrics that could be apptiedefine the two
conditionalities ((i.e. “improvements in selectydre considered to be very
difficult” or “to avoid disproportionate costs oéhdling unwanted catches”).
Identify appropriate threshold or trigger levelséa on these metrics.

2.3.  Consider the potential cumulative impacts on titeltes of individual species
in excess of TAC allocations of de minimis and quitéxibility mechanisms.

3. Catch estimation

3.1. Evaluate the scale of differences in catch estisnased by ICES and STECF
and identify the causes for these differences.

3.2. Categorise stocks/TACs depending on the availglahid quality of discard
data based on the analysis above.
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4. Control, monitoring and enforcement

4.1. Define what constitutes "detailed and accurate oh@uation and "adequate
capacity and means".

4.2. Provide an insight into the current documentatiboatches by comparing the
estimates from current scientific observer prograsmith EU logbook data.

4.3. Describe the pros and cons of relevant controktaad describe how they can
contribute to compliance with the landing obligatend the provision of
detailed and accurate documentation of catches.

4.4. Consider the control and enforcement implicatioinsxemptions for high
survivability, de minimis and also inter-specie®tguflexibility.

4.5. Consider the implications for current "at-sea" nbaning programmes under
the landing obligation.

5. Development of Discard Plans
5.1. Develop guidelines to assist Member States in féatmg joint
recommendations that will form the basis of regiatiscard plans.

It is acknowledged that there are a wide rangssfas associated with the implementation of
the landing obligation and EWG 13-16 may not besabl consider all of these terms of
reference. Therefore this should be viewed as itisé ih a series of meetings. It should
provide support through the development of priresphnd guidelines where appropriate and
identify areas that require further work. It willebsupported by complementary
meetings/workshops convened by ICES.

21



4 | SSUES RELATING TO EXEMPTIONS BASED ON HIGH SURVIVAL
4.1 Guidelines and best practice for discard survival tsidies
4.1.1 Introduction - What is Discard Survival?

Before discussing the most appropriate methodsrieasuring the survival of discards, or
indeed the utility of comparing different survivakes, it will be informative to consider what
we mean by “Survival”.

The reciprocal of survival is death. When we meagshe survival of organisms, after they
have experienced a particular treatment, we afadnmeasuring the number of individuals
that died due to that treatment; as well as hopefuting to explain why they died. More

precisely, we usually measure mortality rates, Wh& the number of individuals that die
over a defined period of time.

Species Fishing Gear Survival Estimates (%) Reference

Mean Pooled Median Lower Upper
Gadus morhua Handlines - 74.3 - 61.4 100 [Weltersbach & Strehlow 2013
Gadus morhua Demersal longline - - - 31.0 100.0 [Milliken et al (2009)
Gadus morhua Otter trawl - - - 0.0 100.0 |Carr et al. 1992
Gadus morhua Jigging - - - 42 68 [Palsson et al. (2003)
Gadus morhua Bottom trawl - - - 0.0  63.7 |Thurow & Bohl, 1976
Gadus morhua Otter trawl - - - 9.0 51.0 [Robinson etal. 1993
Pleuronectes platessa |Shrimp beam trawl - - - 68 100 |Graham 1997
Pleuronectes platessa |Otter Trawl - - - 0.0 54.1 |van Beeketal.(1990) & 1989
Pleuronectes platessa |Beam Trawl - - - 2.1  47.9 |van Beeketal. (1990) & 1989
Pleuronectes platessa |Beam trawl - - - 39 40 |Kaiser & Spencer 1995
Pleuronectes platessa |Beam trawl - - - 20.3 56.8 [Revill etal 2013
Nephrops norvegicus |Crustacean trawl, simulated - - - 58 75 |Harris and Ulmestrand (2004)
Nephrops norvegicus |Crustacean trawl - - - 30 79.3 |Symonds and Simpson (1971)
Nephrops norvegicus |Crustacean trawl - - - 12 60 [Castro et al. (2003)
Nephrops norvegicus |Nephrops trawl [ 286 - - 7189 " 389 |Wilemanet al., 1999
Nephrops norvegicus |Nephrops trawl - - - T165 " 389 Gueguen and Charuau, 1975
Nephrops norvegicus |Nephrops trawl 19-31 - - 711 " 36 |Charuauetal.1982

Table 4.1.-1 Examples of discard survival estimatgspecies & fishing gear.

A recent review of discard survival for STECF sumised experimentally derived estimates

of discard survival rates with respect to species ishery/métier (Revill, 2012)(See Table

4.1.-1 for examples). From this summary, we cantbat some estimates of survival vary
considerably — in extreme cases between 0 & 100%is suggests that there may be little
practical use for discard survival estimates in agamg a fishery because either: the
conditions leading to discard mortality vary soailg or the methods used to estimate them
are grossly imprecise.

However, before trying to interpret different swali rates, it is important to remember that
aggregated/hidden in these survival rates are #ahd of many individual fish (& other
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taxa). Understanding the processes that leadetal¢lth of these individuals is key to how
best we describe discard survival and, more imptgtalearn how to improve it.

Every organism has critical biological systems thaintain its well being throughout its life.

If any one of these systems permanently failsptiganism will die. For a fish, these systems
include the cardio-vascular, respiratory and negichl systems; the loss of any one of
which will rapidly kill the fish. There are otheritical systems that if severely disrupted will
significantly increase the likelihood of the fislilg, but maybe over a longer time period
(,e. hours to days), including: the osmoregulatorsnetabolic, immunological,
endocrinological and behavioural systems, for eXamhe failure of any these systems, or
components of them, can happen for many differeasaons, including: traumatic injury,
disease, physiological disruption and senescergiagy Furthermore, different individuals
will have different capacities to endure disruptionthese systems, depending upon various
different factors, including, age, size, physicahdition, sex, etc. Therefore what simply
manifests as the death of an individual can hawveenaus possible causes, mechanisms and
time frames by which it will happen.

Species Fishing Gear |[Test Effect Survival Estimates (%) Reference

Mean Pooled Median Lower Upper
Gadus morhua Jigging Depth & Injuries - - - 42 74 |Palsson et al. (2003)
Gadus morhua Jigging Deep - - 46 42 50 |Palsson etal. (2003)
Gadus morhua ligging Shallow - - 68 62 74 |Palsson et al. (2003)
Gadus morhua ligging Single Injury - - 73 - - |Palsson et al. (2003)
Gadus morhua ligging Multiple Injury - - 41 - - |Palsson et al. (2003)
Gadus morhua Handlines Season - 74.3 - 61.4 100 |Weltersbach & Strehlow 2013
Gadus morhua Handlines April - 100 - - - |Weltersbach & Strehlow 2013
Gadus morhua Handlines May - 78.1 - - - |Weltersbach & Strehlow 2013
Gadus morhua Handlines June - 57.7 - - - |Weltersbach & Strehlow 2013
Gadus morhua Handlines July - 61.4 - - - |Weltersbach & Strehlow 2013
Pleuronectes platessa Beam trawl |Season - - - 20.3 56.8 |Revill etal 2013
Pleuronectes platessa Beam trawl Feb 20.3 - - - - |Revill et al 2013
Pleuronectes platessa Beam trawl Mar 25.6 - - - - |Revill et al 2013
Pleuronectes platessa Beam trawl May 56.8 - - - - |Revill et al 2013

Table 4.1-2 Examples of discard survival estimgfesm Table 3.1.1), disaggregated with respect ¢y k
explanatory variables (i.e. Depth, degree of infrgeason).

So is there any benefit to studying discard madstdlor survival)? As with any traumatic
stressor, when discarding fish we can anticipaterethis likely to be some level of
commonality between the fatal mechanisms leadinifpeodeaths of the different individual
fish. Therefore, there are likely to be factorattban be correlated to the observed mortality.
Davis (2002) reviewed an array of potential explanavariables for discard mortality,
which can be classified into three broad categorieslogical (e.g. species, size, age,
physical condition, occurrence of injuries), enuimental (e.g. changes in: temperature,
depth, light conditions) and operational (e.g. iighmethod, catch size & composition,
handling practices on deck, time exposed to ales€ are discussed further in section 4.1.2
of this report. When examined in terms of key arplory variables, it is clear that discard
survival can be estimated with more precision aad loe better understood (Table 4.1-2).
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However, this could present a problem to fishenemnagers because instead of simply
asking “Can we discard this species?” it may bees®ary to ask “when, where and under
what conditions can we discard this species?”

There are three different experimental approadhescn used to estimate discard mortality:

Captive Observation: where the discarded subject is kept in captivotgétermine whether
it lives or dies;

Vitality Assessment:where the “vitality” of the subject to be discadlde scored relative to
any array of indicators (e.g. activity, reflex rempes and/or injuries) that have been
correlated with a likelihood of survival; and

Tagging & Biotelemetry: where the subject to be discarded is tagged atigkreits
behaviour/physiological status is monitored to datee its likelihood of survival, or survival
estimates are derived from the number of returagd.t

These methods are described in more detail incgedtil.3. The descriptions include the
principles behind each method, the benefits andtdtrons of the different approaches, as
well as an overview of the potential sources obreand bias. Before utilizing estimates of
discard survival, in the context of fisheries masragnt, consideration should be given to
these limitations and potential sources of errdro aid the standardization and critical
assessment of the techniques used to estimatedimoxival, a framework for guidelines on
the best practice for undertaking discard-survstatlies is defined in section 4.1.3.

Finally, we propose a framework for undertakingvstal studies (see section 4.1.4), which
considers the advantages and disadvantages of datitese methods, with the aim of
producing reliable and usable discard survivahesties in an efficient and timely way.

4.1.2 Potential Explanatory Variables
Introduction

When designing experiments to estimate discardalpit is important to address the main
factors influencing the stress, injury and hencetatity of discarded by-catch. Discarded
organisms are subjected to considerable cumulaivess associated with the catching
process, being brought to the surface, exposed tand handling, thrown from the vessel
and then sinking or swimming back to their habjtatsof which are likely to influence their
subsequent survival (Davis, 2002; Broadhurst, 2006Furthermore, the variability of these
factors with respect to the fishery and environmanivhich the discarding practices takes
place should also be carefully considered, to enthat key parameters are not overlooked
and estimates of discard survival biased. TheWwhg section provides a brief overview of
these factors, and it is suggested that any fujurdelines should expand on these notes,
highlighting the potential for variation and intetian between variables.

Operational parameters

These parameters are related to how the fishingatipe is carried out, the design of the gear
and the composition of the catch.

» Fishing gear, netting materials, gear construction
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The design of the fishing gear plays an importald m how the animals caught interact with
the gear, with what components they come into abratad what the intensity of this contact
is. The interaction starts with the stimulus of g@ar such as tickler chains (Van Beeck et al,
1990; Kaiser and Spencer, 1995) and groundgearhwtem cause physical contact and
possibly damage to the body (Chapman, 1981). Imp#ik of the caught animals from the
front part to the cod-end further physical contaant occur in which the characteristics of the
netting material (stiffness, yarn surface, knotkhess) (Millner et al, 1993; Evans et al,
1994) are important (abrasion). Physical barriarghe net such as e.g. guiding panels can
inflict extra damage.

* Tow duration, soaking time, herding

The longer fish are exposed to the fishing openagiod fishing gear, the higher the potential
effects are. They can lead to exhaustion and nmbe@se physical damage. Also the herding
effect that may lead to exhaustion of the fish pky a role (Robinson et al, 1993; de Veen,
1975; Berghahn, 1992; Colura and Bumguardner, 2001)

* Movement of fishing gear during capture

The way a fishing gear, be it a trawl or passivargmoves during the fishing operation due
to the nature of the seabed, depth range (Milligeal, 2009; Benoit et al, 2013) or strong
and changing currents affects the intensity of vasymlamage to the swimming bladder etc.
Towing speed can have a strong effect on how sedifsand grains) interacts with the fish
body.

* Hauling speed

The speed of hauling affects how quickly dissolgadses in the fish body expand and how
the fish can cope with this physical change. Eskgcihe swim bladder is sensitive to this
effect.

» Catch composition & size / crowding density

The composition and the size of the catch (Robind®@93) determines how severe the
interaction will be between the different animaistine catch (e.g. sea urchins, crabs...). It
determines the pressure on and wounds to the didle®. . Also the crowding density of the
catch prior to release (e.g. during slipping ingeuseines) can strongly influence survival
(Tenningen et al, 2012).

« Handling / sorting practices / treatment of catch

These parameters are related to how the catcmtiiddhon board, from hauling the cod-end
on board to the release of the discards to the sea.

* Hauling of fishing gear on board

The movement of the parts of the fishing gear doimtg the catch on board and the physical
interaction with the hard parts of the vessel (Wweatconditions) and the time before
emptying affect the health of the animals in thielca
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* Onto deck/ into hopper / into water / pumped /lbdhi

The path of the catch after removal from the fighgear through the infrastructure on board
can have a major effect on the survival of the {Bberghahn, 1992). Whether the catch is
released in a hopper with water, whether it is pedppthe speed of handling etc is
determinant for the health of the animals in thietta

* Exposure to air and light

Many species suffer from exposure to air and li@hapman, 1984). The shorter the
exposure the higher the chances for survival (Rearinet al, 1993; Hokensen and Ross,
1993, Evans et al, 1994, Barclay et al, 2012).

* Gaffing

Different methods exist to haul individual fish board. Methods like gaffing wound the fish.

» Sorting time

Since exposure to air can affect survival (Castral 2003), a quick sorting of the catch is
beneficial to the health of the fish.

* Vessel / crew effect

The design of the vessel and the skills of the caéiect how and how quickly the catch is
handled.

e Return to sea

Discards can be temporarily stored on deck, cameleased through a tube above or sub
surface. This affects the exposure time to air lagid and exposure to sea birds (Chapman,
1984).

Environmental
* Depth & depth Change

The negative effect of depth change on a speciakhhstatus is mainly due to the rapid
decrease of hydrostatic pressure. Fish with swexld#grs inflating after capture die because
of pressure changes during the capture procest pbst-release mortality of other aquatic
organisms (i.e. those without swim bladders) is engariable and sometimes can be low
(Hislop and Hemmings, 1971; Palsson et al., 2008likeh et al., 2009, Revill, 2012).
However, depth change effect may be relative smatlation to its indirect effects owing to
the correlation of depth with other crucial envinental parameters such as light intensity,
ambient water temperature or hypoxia (oxygen deletKils et al., 1989).

 Weather / Sea-state

In the presence of strong currents or as sea ¢onslibecome rougher during the passage of
storms, increased fish injury and mortality is & dxpected for both towed- and fixed-gear
fishing. Direct interaction with trawl and longlimgar may result in scale loss, crushing, and
hook damage (Neilson et al. 1989). Trawl selegtimty fluctuate with sea state (Kynoch et
al. 1999). Hauling and landing of trawls and hamgltime on deck would be expected to take
longer in rougher seas (Maeda and Minami 1976).Heamks & lines, increased strain and
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resulting injury in hooked fish is expected to acwith increased sea motion and bottom
currents as gear is soaked and retrieved in a tdimge period.

» Temperature change /thermocline / surface tenyrera

The effects of exposure to temperature changesn(fambient temperature at depth to
surface/air temperature) are well known for frestewaand marine fishes, where

physiological stress and deficits in behaviour hla@en commonly observed (Brett 1970; Fry
1971; Schreck et al. 1997; Davis et al. 2001). Aeseof experiments on marine fish (Barton
and lwama 1991; Muoneke and Childress 1994; RoddHakenson 1997) has documented
species-specific differences in mortality. Furtherej temperature change affects swimming
performance and ability to maintain position in tiet (Beamish 1966; He and Wardle 1988;
Winger et al. 1999) causing fish to be injured mioeguently.

» Salinity / halocline

Differences in salinity result in variation of ostiwopressure forcing aquatic species to
regulate their body water contents through osmdatign. Marine stenohaline species (e.g.
Nephrop$ may suffer haemodilution and rapid mass gainewgn after a brief exposure to
non-preferred salinity ranges (Harris & Ulmestra?@d04).

e Season

Time of year may affect the physical condition shfto be discarded. Other more crucial
parameters are usually ‘'masked’ behind this vasiastrongly correlated to it, such as:
ambient temperature and spawning. Cicia et al. @RGiave demonstrated significant
seasonal differences in mortality rates of skatgduwred between February and July, mostly
due to surface temperature variation. Mediterrangaordfish also demonstrated lower
vitality signals during post-spawning season comgaio pre-spawning season, a finding
attributed to the poor health condition of the spess, related to exhaustion due to the recent
high energy consuming reproductive activity (De Metet al., 2001; Damalas &
Megalofonou, 2009).

* Light

Observations and measurement of fish behaviourrurateditions of low light and darkness
have been carried out both in the field and in ldimratory (Batty 1983; Olla and Davis
1990; Ryer and Olla 1998; Olla et al. 2000), coniirg that its effect is species specific.
Certain captured fish species in the net, underlight conditions, swam less, passed along
the trawl faster, and did not orient to the longsaX the trawl resulting in more injury and
mortality. On the other hand, bright surface lighdy cause dazzling and sensory blanking
effects, reducing the animals' ability to make daoice responses if released at sea (Pascoe,
1990). For some deep water species, short-terpewnanent blindness may occur as well
(Frank & Widder, 1994).

Biological

* Species

Significant variation in the survival rates of tlifferent species discarded has been
documented not only between studies but even wittdividual studies (Revill, 2012). Upon
capture, individuals with hard parts (e.g., spiredglls, carapaces) mixed with more fragile
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species may induce greater injuries to soft-bodheldviduals. Sedentary species and those
lacking a gas bladder (e.qg. flatfish, sharks ang)rar deciduous scales (scales that are easily
shed e.g. herring or anchovies) have generallyghehilikelihood of survival (Benoit et al.,
2013). Several crustacean species (crabs, lobséad)bivalve molluscs (scallops) are
relatively robust and are likely to survive in largroportions when discarded (Mesnil, 1996).
Large pelagic sharks is a group of species thatshasvn reasonably high survival rates
(>90%), due to their robust nature, their abilibyrecover quickly from exhaustion and low
probability of being attacked by larger predatdvkegalofonou et al., 2005; McLoughlin &
Eliason, 2008).

« Sjze

Size-specific mortality of discards, with smalleshf showing greater mortality (Neilson et al.
1989; Sangster et al. 1996; Milliken et al. 1998),an important principle to consider,
especially when target species are subjected tprieess of “highgrading” in which smaller
fish are discarded for economic reasons and lafggr are landed. Highgrading,
disproportionally increases discard mortality. Based sensitivity in smaller fish is attributed
to fatigue from swimming down the nets and greetjeiry from abrasion passing through the
net mesh (Suuronen et al. 1995, 1996¢c; Sangstal. €1996). In addition, body core
temperature increases faster in smaller fish (Detved. 2001; Davis and Olla 2001, 2002); an
inverse relationship between the rate of body temgerature increase and fish size has been
documented (Spigarelli et al. 1977).

e Condition

The probability of a fish surviving the traumaticeat of capture has been documented to be
related to its pre-released vitality status, oreggit, its' condition upon arrival on deck
(Benoit et al., 2012). However, condition of a Spems' health status is strongly correlated
to other influential parameters, such as: spesies, season, and fishing depth.

Swimbladde

In general species with organs that inflate aftgture (e.g.: gas bladders, eyes) because of
pressure changes become trapped near the surferedafcarding and may experience
complete mortality (Rummer & Bennett, 2005). Thesinfsrequently observed barotrauma
(wound due to rapid change of hydrostatic pressara) overinflated or ruptured air bladder,
with associated disruption to the abdominal orgé8ecies lacking swimbladder have a
higher likelihood of survival (Benoit et al., 2013)

* Season — sexual maturity / feeding

Time of year may affect the physical condition shfbeing discarded. Other more crucial
parameters are usually 'masked’ behind this vasiastiongly correlated to it, such as:
ambient temperature and spawning. Cicia et al. @RGiave demonstrated significant
seasonal differences in mortality rates of skatgduwred between February and July, mostly
due to surface temperature variation. Mediterrangaordfish also demonstrated lower
vitality signals during post-spawning season comgaio pre-spawning season, a finding
attributed to the poor health condition of the spexs, related to exhaustion due to the recent
high energy consuming reproductive activity (De Metet al., 2001; Damalas &
Megalofonou, 2009).
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* Predation — predator numbers / characteristic

Successful escapement from predators is depengemt the initial responsiveness of the
prey to a potential threat (Fuiman et al., 2006)eflex responses are impaired (e.g. reduced
swimming speed, loss of orientation), initial respiweness would be negatively affected, as
well as escapement in the event of a predator kaif@aby et al, 2013). Discarded fish
become susceptible to predation, as a result ¢téxrempairment (Ryer, 2004). Predation
rates of discarded fish depend also on variablesh) as type of predators present, predator
density, and predator avidity (Campbell, 2008). néubbility to predators is once again
species- and size-specific, large predatory fisg. (mrge pelagic sharks) having a lower
probability of facing predation.

4.1.3 Estimation Methods
4.1.3.1 Captive Observation Techniques
Captive Observation (1): Field Studies

This is a popular technique whereby discarded dsiar@ transferred to underwater cages or
aguarium tanks, instead of being returned (dischrde the open sea. The animals are
subsequently observed for a period of time to @eastimates of mortality. Typically the
study animals will be sourced from commercial vessgerating under fully commercial
fishing conditions. This method is commonly usedettimate short-term mortality under
conditions which closely mimic commercial realitydsually, short term mortality is
estimated over several days, although ideally manig should continue until the discard
induced mortality has abated.

Primary advantages of Field Studies

The primary and important advantage of this tedmmics that the animals under study are
collected from authentic fishing conditions and édlerefore been exposed to realistic and
combined stressors associated with the capturedmedrding process. For this reason the
results from studies conducted in this manner abeentikely to be trusted by the fishing
industry.

Primary disadvantages of Field Studies

It may be difficult to control for some explanatorgriables, if these are specifically being
investigated. Captivity in tanks / cages may induaetivity stress and therefore requires
careful use of appropriate controls.

Captive Observation (2): Laboratory Studies

Fish are held in aquaria under laboratory conditiand subjected to specific stressors and
then subsequently monitored.

Primary advantages of Laboratory Studies

Laboratory based studies provides a controlledrenment to investigate stressor effects
upon fish under strictly controlled conditionsidtalso easier in the laboratory to undertake
detailed clinically invasive procedures, such astpmortems, undertake physiological

investigations, etc.

Primary disadvantages of Laboratory Studies
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The controlled conditions of the laboratory arerlanoved from commercial conditions and
may therefore not be reflective of the commerciahdry. In addition fish can become
acclimatised / habituated to the aquaria and peignbehave differently than “wild” fish.
Captivity in tanks / cages may induce captivityessr and therefore requires careful use of
appropriate controls.

Monitoring Protocols: Field and Laboratory Studies

The following protocols need to be properly accednivhen conducting Captive Observation
field studies:

» Treatment fish — The treatment fish (a.k.a. expental fish) should be exposed to
suitable stressors in a controlled or, at leastsonedle, way (see section 2.2). This
may be in a laboratory or in commercial conditimmsa fishing vessel. Following
treatment, they are transferred to a containmetititfa (e.g. tank or sea-cage) for
monitoring.

* Mortality — clearly defined characteristics of ae&tl” subject must be established at
an early stage (e.g. Onset of rigor mortis, latkeflexes or response to stimuli,
colour of gills, etc.). It can be difficult to idefy if a fish is dead without such
criteria.

* Observations — This will be a compromise betwestudding the fish, obtaining data
and timely removal of dead specimens. Observatghmild be made not only on
whether a specimen is alive or dead but shouldlatdofor signs of stress (these will
vary for different species).

» Dead specimens - These must be removed as quiskipssible to lower the risk of
disease. These can typically be removed by netsefdesign of another (i.e. those
used by aquarists or by anglers). In underwateesadjver or ROV’'s may be
deployed. Remote cameras can used to collect dataartality rates (i.e. in deep
submerged cages) but have are more limited inadkeetthey can obtain, particularly if
there are large numbers of mortalities.

* Frequency of Observations - Typically, monitoringesy 24 hours should be
undertaken although more frequent monitoring (eegery 12 hours) may be
undertaken during the first 24 or 48 hours whenemmportality might be expected.
Monitoring at regular standard intervals (everyHur is suggested) is required to
generate a cumulative mortality profile. In som@emxments, where daily sampling
of mortalities is particularly difficult or even possible, only endpoint mortality has
been monitored (e.g. Huse and Vold, 2010).

» Parameters to be measured on all fish (alive aradl)de typically these would be
species, length and a score on a predeterminexy imdex. In addition there may be
a requirement to determine age, weight, sexual nitpagtatus, take blood for analysis
or conduct post-mortems, although these latter pparers can only usually be
obtained through destructive and invasive procexdure
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Duration of observations- This should be for agjlas it takes for mortality rates to

have levelled out or dropped to a low level. Thisyrbe days or weeks depending on
species. However, in the real world, monitoringadian has to be a trade-off between
the ideal scientific needs and more pragmatic clemations like available resources
(sea time, budgets etc.).

Containment facilities

When constructing or designing facilities for obseg live wild specimens over time in
captivity, a variety of considerations need to &eeh account of (See e,g, Broadhurst et al.

2006):

The containment facilities must reflect the basioldgical needs of the species
subject to investigation. These needs will ofterspecies specific, for example:

Flatfish: Require a non-abrasive bottom surfaceaate rest on as opposed to
large volumes (Van Beek et al. 1990)

Pelagic schooling species: Require volumes largeugh to maintain normal
schooling behaviour (see e.g. Misund and Belte2¢00)

Scombrids: Require water flow (e.g. blue-fin tunaguaria)

Nephrops and other aggressive species: Require ieddated from each other
(see e.g. Castro et al. 2003)

Wild caught animals are likely to experience soragrde of captivity stress. In order
to minimize captivity stress the facilities mustesfstable, sheltered conditions and be
as representative as possible of their normal &iabRarameters like temperature,
salinity, oxygen, light level and water flow/exclggn must be taken into
consideration.

The stocking density should not be too high sooasause stress. Some guidance on
determining acceptable density levels may be sofrght the aquaculture industry,
the hobby aquarist, historical survival studiesperienced researchers or public
aquariums for example. Where there is no availgbldance, it may be necessary to
undertake controlled experiments to identify appedp stocking densities prior to
commencing the discard survival experiments.

Predators such as sea birds, marine mammals, predeth and crustaceans should
be absent from the facilities, as this causes utedaremoval of individuals and can
induce additional stress. Where assessment of jopadates (e.g. seabird predation)
is required for the full understanding of the sualirate, this should be undertaken in
separate experiments.

The construction materials used should be non-aderage.g. knotless netting,
particularly for bottom dwelling species and hightpbile species). Tanks should be
constructed from non-toxic materials.
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* Feeding during the confinement period may be camea| but it may often prove
difficult to make wild specimens accept food in wapy. However, feeding/non
feeding may be used as an indicator of the levebpfivity stress.

Control Groups
The use of Controls

Ideally, it should be demonstrated that captivityiot contributing to the observed mortality.
Therefore, good control groups are vital for theecass and credibility of a survival

experiment. Ideally the containment facilities ahd methodology should inflict a low or

negligible mortality on the study animals and them any observed mortality is due to the
stressor(s) under investigation.

Control fish of the same species should ideallyiodate from the same population and
location as the treatment fish, and should alsoflee similar size and condition. Preferably,
similar numbers of controls and treatment fish #thdoe studies in the experiments but this
may not always be logistically feasible so some wamise on this may be required. Control
fish which are derived from other populations (i@ptivity reared fish or captivity
acclimatised fish) should be used with cautionhesy tmay exhibit different behaviour and
react differently to captivity than the treatmeshf

To eliminate observer bias, the use of ‘blind colstr(i.e. where the observer does not know
which is test or the control fish) can be considdyat this is not common practice.

Control fish should be kept under the identicaldibans as the treatment fish whereby the
only difference has been the initial stressors Bgpeed by the treatment fish. It may not be
practical to keep the control and treatment fisthensame tanks unless they can somehow be
readily identified and differentiated by the obsarv

Control fish might not be required in circumstanedsgere survivability is high (for example
see Reuvill et al, 2005) or for initial exploratosyudies to obtain first crude (uncontrolled)
estimates of discard mortality from a fishery.

Ethics and relevant legislation

It is important to keep in mind that experimentahtlling of animal may invoke some serious
ethical questions, and survival experiments havedmply with national legislation on
animal welfare.

Data Analysis
Modelling Binary data

Binary data results from trials in which there islyotwo outcomes, here, dead or alive,
denoted O or 1. In modelling any data, it is ofteseful to think of the process we are
observing. This leads to two different ways to sidar the type of binary data arising from
discard mortality studies.

Lets say we have a captive observation study whiesediscarded subjects are kept in
captivity to determine whether they live or die.98tvations are made every 24 hours, so that
there is a sequence of 0's and 1's for each subygetcan consider either the total number
alive on any day as a sum of trials, or we can idensfor each subject, a time step is a trial.
The first has an interpretation of cumulative midstavhile the other is conditional mortality.
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These two interpretations lead to using logistigreégsion or using survival regression to
analyse the data.

The use of logistic or survival regression

The difference between the approaches is illumthde the statements that can be made
from each: 90% of fish are dead after 10 days;mmo®ed to: if a fish survives the first 10
days after capture, it has a 90% chance of sunyitire next 10 days. Since most of the
covariates involved in discard mortality studies dot change over the study, both
approaches are valid. However, f there was thel meenvestigate a covariate that varied
over the course of the study, such as an envirotahstiessor, then the second approach is
preferred. This is because time varying covarigesnot necessarily relate to cumulative
mortality at that time point.

Modelling considerations

Whether logistic or survival regression is usede #ame principles hold. Explanatory
variables can be included as linear or smooth terfhighe study consists of multiple

sampling events where the sampling event has aaampn the observations then these
variables should be included in the study.

The choice to include variables as random effeefsedds on whether inference is to be
extrapolated out with the bounds of the study dest@r example, if groups of observations
come from a number of different hauls then in ordemake predictions for "unobserved"
hauls it is necessary to assume you know the loligioinal form of the haul to haul variability
to make this leap. If, on the other hand, you halygervations for a number of species but
are only interested in those species, a standeed &ffect is appropriate. In the special case
of survival regression, where individual subjeats modelled, it is often sensible to include
subject as an autocorrelated random variable toustdor the fact the some individuals may
be consistently more robust than others, or haweessubject specific feature not covered by
the explanatory variables.

4.1.3.2 Vitality / Reflex Assessment

Measurement of fish welfare and stress has beerpéraah by a lack of real-time field
methods that are easy and inexpensive to use (Maagd Iwama 1997; Dawkins 2004,
Huntingford et al. 2006). A direct and economicdthasible approach to the problem is to
visually assess fish status or measure charaatsradtwhole fish, such as reflex impairment.
Two main categories of rapid assessment of thethetdtus of a fish can be traced so far in
fisheries science literature:

Vitality assessment.

Fish vitality is a visual impression of survivaltpotial that is familiar to anyone who has
handled fish (Davis, 2010). The condition or vitabf fish just prior to discarding has been
shown to be a good predictor of mortality in botiiding and tagging studies (e.g., Van Beek
et al., 1990; Hueter and Manire, 1994; Richardd.etL995). Vitality is assessed based on
pre-defined 'vitality scores', (Table 4.1-3) shawmeflect the diverse conditions experienced
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by fish during the capture and discarding process,(Richards et al., 1994; Benoit et al.,
2010).

Vitality Code Description

Excellent 1 Vigorous body movement; no or
minor? external injuries only

Good/fair 2 Weak body movement; responds to
touching/prodding; minor? external
injuries

Poor 3 No body movement but fish can move
operculum; minor? or major® external
injuries;

Moribund 4 No body or opercular movements (no

response to touching or prodding)

Table 4.1-3: An example of “vitality scores” (froBenoit et al, 2010).
* RAMP (Reflex Action Mortality Predictors)

RAMP is based on behavioral reflexes, which areolumtary actions or responses to a
stimulus (Berube et al. 2001). Reflex responsesbeaguantified as present or absent after
stimulation by gravity, light, sound or touch ireér swimming or restrained fish. A non-

exhaustive list of commonly used reflexes studiethe RAMP method includes: resistance,
mouth, operculum, gag, fin control, natural riggtemnd evading (Barclay, 2012).

Utility of approach
Advantages

Firstly, these methods have been shown to correldtte short-term mortality estimates,

unlike many physiological measures (Davis, 201®eyl are relatively easy to apply in the
field (e.g. on-board fishing vessels), where they de conducted along with the usual
activities of an observer without interfering witithe normal activities of the crew. Finally,

they are very cost-effective, provide results imiaimum of time, and are not compromised
by captivity effects.

Disadvantages

These methods are proxies of potential fish maytaliter release, and they cannot reliably
estimate long-term mortality. It is acknowledgedttthey are species- and stressor-specific.
For reflex impairment assessment consistent reflexecontrol fish have to be established

before applying the method which is also highlycsge-specific (Davis, 2010). The issue of

observer bias is an important consideration andistent results are likely to be related to

the observer's experience and knowledge. Findtigre is a need for additional studies to

relate 'vitality scores' to survival potential, iestablishing the RAMP curve.
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Validity

Vitality assessment studies when combined with itaggtudies, have proven that these
methods may significantly overestimate mortalitfesa (Kaimmer & Trumble, 1998;0
Laptikhovsky, 2004)

Selection of Reference Stressor

Stressor types may be grouped as (i) physicalnlgaam influence through exercise, pressure,
temperature and water turbidity, (ii) ecologicahigh derive from social stress, predation
and food availability, and (iii) chemical sourcessulting from changes in pH, 02, CO2 and
xenobiotics (Davis, 2010). Stressors may be aaher{ term) or chronic (long term) and
their strength can range from mild to severe whielh be gauged by the induced stress
response and its outcomes (Barton 1997; Huntingébal. 2006). Analysis and prediction of
stress and mortality outcomes requires knowledgstressors and their interactions, stress
states and outcomes.

Since different stressor types (physical, ecoldgidaemical) may affect reflex responses in
different ways, testing combinations of reflexeswrs that the effects of multiple stressor
types are included in the calculated impairmenéxndDifferent stressor types should also be
investigated depending on the 'operational systeatér study: commercial fishing (trawling,
netting, longlining), recreational fishing, aquaawé, transport or tagging for which stress
and mortality is to be modeled.

The above methodology requires that a 'control' fwave set up by holding fish with
minimum stress and test reflex responses both @a wimming and restrained fish to
identify the reflexes that consistently respondttmulation.

It should be underlined, that applicability of thmethod may be limited because

measurements of certain stressors in the pastdtamen inconsistent responses to different
types of fishing factors (e.g.: capture, handliagyironmental factors, fish size) (Davis &

Ottmar, 2006)

Selection of Reference Reflexes/Vitality Indicators

The decisive factors for selecting the appropniaterence reflex or vitality indicator are: (i)

the species under study and (ii) its applicabilitfield studies. As a brief example 'Excellent’
in large pelagic sharks is assessed through thsempce of '‘combative behaviour'
(Megalofonou et al., 2005), while for summer floendt is evaluated on the basis of ‘'minor
scratches, no visible signs of mucus damage, nsicale loss' (Yergey et al., 2012)

It may not be practical to handle or have direattact with some species when making
vitality assessments. In such instances, free swimg observations and behaviour and
reflexes may prove more practical (Davis, 2010)r é&xample, deep sea species always pose
considerable challenges when assessing mortalggaise of large pressure changes, they
become trapped near the surface after discardidgnaely experience complete mortality
(Rummer & Bennett, 2005). Some recently developerdhods (NOAA Operation Deep
Scope) allow for collection of deep sea creatunesugh a specialized benthic trap which can
be deployed and retrieved through a submersibleaasdre constant ambient conditions (e.g.
pressure, light, temperature) allowing for safedhiaig of specimens after capture.
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Restrained vs free swimming

Reflex responses must be tested both in free swigpigand restrained fish so that to identify
the reflexes consistently responding to stimulatidavis (2007) simulating fishing
experiments in restrained fish on board fishingseés to predict discard mortality and in
caged free swimming fish to predict escapee moytalbncluded that both approaches are
feasible and advisable whenever mortality rateiptieths are to be made.

Validation of Vitality/Reflex Scores vs Mortality

Reflex assessment (RAMP) requires that separawdicpoe curves should be derived and

used for individual species through assay valigatiod fish stressor experiments (Davis and
Ottmar 2006; Davis 2007). A graphical depictiontbé necessary steps to validate the
method is shown in Figure 4.1-1. Diagram of a textgfor validating reflex impairment as a

research tool to measure stress and predict defmetbtal mortality..

Step 1. Identify consistent reflex responses

Collect unstressed |—. | Test candidate
control fish / reflex responses
Score reflexes as (W] r_eﬂems that
present or absent |, | consistently
respond to stimuli

Step 2 Conduct stress experiments

|dentify relevant Design stress expariments
stressors — | toinciude gradients of

.// intensity for stressors

Observe resuliing reflex impairment
and delayed mortality

Step 3. Model correlation bebween reflex impairment
and mortality and predict mortality in fleld experiments

Calculate RAMP curve Look up reflex impairment
for correlation bebween values on RAMP curve
reflex impairment " | to predict mortality

and mortality inthe field experiments

Figure 4.1-1. Diagram of a template for validatiedlex impairment as a research tool to measussstand
predict delayed and total mortality.

Calibration with captive observation

The accuracy of the aforementioned methods canablerated by using fish confinement
methods, which however depends on the degree tchwhe captive conditions reflect those
experienced by discarded fish (Broadhurst et @062 Captive conditions can induce
mortality, if they represent an environment thatuldonot otherwise be selected by the
discarded fish (e.g., unrepresentative barometrasgure), or if holding densities induce
stress or disease (Portz et al., 2006). Ideallys thortality can be estimated using
experimental controls, i.e., fish that were notjsated to capture and handling, but held in

36



the same conditions. However, in practice, thigesy difficult to implement (Broadhurst et
al., 2006; Portz et al., 2006).

Finally, correlation between reflex impairment andrtality should be modeled using non-
linear or logistic regression. The resulting modgjpically depicted by sigmoid curves), can
be 'fed' with measurements of reflex impairmentigli caught in the wild and predict sub-
lethal stress and mortality in true operationaldibons. However, expanding the results to
wild fish and field fishing conditions would reqaindentifying sets of reflexes that are
consistently present in baseline wild fish and thet impaired by all relevant fishing
stressors (Davis, 2007).

4.1.3.3 Tagging/Biotelemetry

A comprehensive review on tagging methods for ssdessment and research in fisheries
has been conducted by Thorsteinsson et al (20@R)natudes estimating survival rates.

Validity of approach

This approach is the only feasible method to prewastimates of long-term discard mortality.
These studies can potentially quantify the incréakvels of predation and long-term

stress/injury induced mortality associated with thecarding process. There are two main
methods; i) using traditional tags with controlhfiand ii) using data storage tags. With the
traditional tags it is possible to calculate tbed-term discard mortality rate with the use of
control fish assuming that all other sources oftality are equal or accounted for and there
is equal chance of recapture for the treatmentcédied) and control specimens. This
approach can also be used to determine the reldis@ard survival of specimens with

different physical conditions and the relative suai/rate of different fisheries.

The second method is to tag live discards withteda data storage tags (DSTs) which
provide detailed information on the activity forgpaliscarded individuals. On retrieval of the
tags, stored data can be analysed to determineharhéhe individual survived or died
(including predation). The proportion of tags irating that the fish survived, gives a long-
term discard survival estimate. Tags, currentlyilalae for this purpose include the ‘pop-off’
electronic DSTs. These tags record fine-scale betgvincluding swimming movements,
depth & temperature measurements, prior to ‘poppiifig The tags are recovered, either
when the tagged fish is re-caught by commerci@kfisien, or when the tag pops off the fish
(dead or alive), drifts ashore, and is recovered lmgember of the public. Previous pop-off
tagging studies, on spurdog within the Celtic Seigtfton et al., 2012), have demonstrated a
30% retrieval rate of the tags within 12 monthsdeployment. The restrictions associated
with this approach are two-fold; the cost of thgstand the size of the fish onto which they
can be attached, owing to technological constraimssis currently around ~30cm in length.

Prior to a tagging experiment being initiated ibsll be taken into account that there is a
large variety of tags ranging from small CW taggesufor tiny fish to larger archival tags
with the ability to measure and store large amowtbiological and environmental data.
Similarly, the way information is deduced from tlag differs from one tag to another. Some
will rely on recaptures whereas others are abteattsfer data via satellites. The choice of tag
should be made after a cost-benefit analysis ofrttiwidual method including the marking
and recovery costs as well as the quality of deqaired.

Advantages

Tags are able to provide long-term estimates otadds survival as well as potential
additional information about distribution, behaviougrowth rates, exploitation rates,
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mortality rates and stock identity. More sophidichtags can be used to monitor the fish
through the catch and discard process both witpetsto physiology measurements of

health factors and behaviour, although these wilcbance events. For many larger species
such as sharks and tuna the only feasible andigab@pproach for estimating discards

associated survival and behaviour will be to ugs.ta

Disadvantages

When relying on tags for collecting scientific datageneral is that any results from the study
will not be apparent for a period after the reledgloreover, there is no guarantee of
sufficient recaptures to make any robust conclisi@tudies using traditional tags can often
suffer from low recapture rates, while more sopbtaséd tags can have higher returns but are
more expensive. When using traditional tags, progidegitimate control groups is likely to
be the largest challenge in conducting an expeltirt@®rstimate long-term survival. Using
data storage tags will improve return rates (éppp off’ tags) and negate the need for
control fish, however, tagging induced mortalityshbe accounted for.. It should be noted,
that for some species, tagging mortality rates rbayso high as to make the approach
unviable.

Tagging Protocols

Depending on the type of tag used and whetherathéstinternal/invasive, different licenses

might be required. Treatment and welfare of thie @sring the tagging procedure should be
subject to consideration as this period is criticalthe post release survival and behaviour.
During the actual tagging, handling time and steggsuld be minimized by maintaining high

oxygen supply to the fish. Some species will needoé¢ anaesthetized prior to tagging
whereas others might not. During the actual releafséhe tagged fish attention toward

minimizing post release mortality, e.g. by birdgaBon should be given.

Accounting for Tagging induced stressors
« Calibration with captive observation

Tagging induced mortality should be quantified eithy using information from previous
studies or through captive experiments for the robrand treatment fish and the results
should be applied to adjust the return rates fertwo groups.

Analysis

* Experimental Design

For the method using traditional tags, the diffesmnin return rates between the control and
treatment (discard) groups can be used to calcestienated long-term discard mortality
rates. This assumes that the behaviour, growthsamdval of tagged fish in the control
group and untagged fish in the population are sindhd all sources of mortality, other than
discard mortality, are equal in the two groups. Treatment group should simulate the
conditions under which commercial discarding occfos the fishery under study. The
experimental design must be carefully considereghture that it will meet the objectives of
the project. For the method using data storagegibiags the geography of the study area
and currents need to be considered to assessabalylity of retrieving the tags.
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Accounting for biases

The identification of potential biases is a reqoiest to correctly interpret the results from

tagging studies. Not all biases can be quantifrediaccounted for but should be discussed to
determine confidence in the results. A tagging wticdestimate discard survival estimates
should consider:

Non-representative geographical distribution ofgtd) releases (release errors). This
relates to fish not being released in the areaghich discards are normally returned
to the sea. It is important to conduct the taggnglies in the areas normally fished
by the vessels involved in the fishery and wheeediscards occur.
Non-representative conditions (release errors). ddwditions under which normal
discarding occurs should be replicated as accyratepossible and should cover the
variability in conditions under which discardingcoics in the fishery of study. The
handling of treatment groups should reflect thathefdiscarded fish and the handling
of control fish should attempt to minimise any bgtstresses of the capture and
discard process.

The fishery pattern (type, distribution, effortcétin the release/recapture area may
also influence the distribution of recaptures ahdstbias results on migration or
distribution. The main effect of changes in fishjpattern will be fluctuations in rate
of returns of tagged specimens.

Tagging induced mortality. If there is a differenoethe tagging mortality between
the control and treatment groups this will biasésemate discard survival rate.

Tag shedding (tag loss): This can be quantifiedidigig combinations of different tag
designs and through captive experiments, howewerloag as both control and
treatment groups or specamins surviving or dyingelthe same tags there will not be
bias in the discard survival rate. The main impHdiag loss will be in the reduction
in data generated by the study.

Unequal level of industry support and awarenessy Atfifferences between
regions/countries in the level of industry suppand awareness of a study could
affect the level of return rate of recaptured fishe main effect will be on having few
data from which to make an estimate.

Unequal detection of tags: This may occur when tagsless visible under certain
conditions or when different sorting and handlinggbices are exhibited in the
fishery. However, the control and treatment grosipsuld be equally affected so this
should not bias the discard survival rate. The nediect will be on having few data
from which to make an estimate.

Incentive for returns

The incentives for returns may appeal more to sbaemers than others and will reduce the
available data from some areas/fisheries.

Estimating mortality from returns/observations

The number of returns necessary for valid mortaggmates
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Even if performed technically as well as possible tagging experiments could be regarded
as successful unless accompanied by good repordites of recaptured tagged fish. In
general, the higher the return rates the highectimidence in the discard survival estimate.
It is also possible to determine tiedative effect of health status on long-term survival veher
this information is recorded and there are adequataptures. With the use of genuine
control specimens it is possible to calculate treyiterm discard survival rate assuming that
all other sources of mortality are equal or accedribr and there is equal chance of recapture
for the treatment and control specimens.

» Utilising telemetry data

Further to providing estimates of survival ratesdemetry data can be used to track the
behaviour and activity levels of specimens thathawdergone the catch and discard process.
Telemetry data can also be used to re-enact a aattkiscard event for individual fish when
tagged specimens are caught and discarded durimgneccial fishing activity. This will
likely occur only rarely and will be a chance evéwitt has occurred and provides useful
information.

» Assumptions associated with control fish to esteratliscard mortality rates

With the use of traditional tags there are numerassumption associated with the use of
control fish. A true control will enable the calatibn of a long-term survival rate from the

difference in return rate between the treatment @mrdrol. This assumes that the treatment
and control specimens were identical in every widngiothan the treatment fish undergoing a
capture and discard event. As with short terms mx@ats, various factors might negate this
assumption including size and sex composition efabntrol specimens, differences in the
location of origin of the two groups, differencesthe condition between the two groups.

* Quality & Consistency of returns data

The use of reward schemes, such a direct paymanisttery draws can be used to
incentivise return of the tags. Raising awarendstie programme for all those fishers and
others that could recapture tagged specimens atddhbe tags will help maximise the rate of
returns. In the management of tagging programmefdhewing should be considered to
maximise returns of recaptured tags: adequate dsafar returning the tag; advertisements
to further stimulate reporting; direct communicationvith local fishermen; regular
information bulletins on the progress of the prgj@compt response to persons returning or
reporting tags; and anonymity for those reporting recaptures. To ensure returns are
maximised it is important to inform national ingtiégs and organisations in all countries
where recaptures might occur.

4.1.4 Framework for survival estimates

A framework for undertaking survival studies eféiotly and producing reliable estimates is
conceivable (figure Figure 4.1-2); after considgrithe benefits and limitations of the
methods for estimating discard mortality (descriliedsection 4.1.3). Here we distinguish
between three generic time frames: immediate (gttaafter handling), short term (days to
weeks) and long-term (> 1 month). However, futiogk on these guidelines should further
clarify these definitions in context with both thiene scales over which different factors
affect mortality and the different methods estintagesubsequent discard survival.
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Phase 1 — Immediate Mortality & Vitality Assessment

Vitality assessments (see section 4.1.3.2) coulddesl to identify species in a fishery that
may have the potential to survive discarding. Wharlarge majority of individuals of a
particular species demonstrated consistently higdlity scores, and there were very few
examples of immediate mortality, this would indedhat that species may warrant further
investigation to demonstrate its potential for sh&rlong term survival, post-discarding.
Using this approach, a large number of speciesdcoelassessed (quickly & inexpensively),
over a wide range of conditions and for a varidtpaats (& discarding practices) throughout
the fishery.

However, this approach alone could not be usedistify an exemption to the Landings
Obligation, as it provides no estimate of shoriooig term survival. Indirect/Proxy estimates
of short-term mortality may be obtained using @ggroach, however, were the vitality/reflex
score has been suitably validated with a short-&rmival assessment (see phase 2).

Phase 2 — Short term mortality & Captive Observatio

Reliable estimates of short-term mortality (dayswieeks) can be obtained using captive
observation (see section 4.1.3.1) either diredtly monitoring the survival of a sample of
discarded fish, or indirectly, by validating a Vit@reflex score for a species using captive
observation. A major advantage of the direct metisothat specimens can be examined in
detail to help determine the cause of death, whidhprovide important information on how
to further improve the survival of discarded fisfihe indirect method would allow a large
number of estimates to be made for a wide rangexpfanatory variables, including fisher
wide discarding practices, at relatively low cokltis suggested that a combination of the two
approaches would provide the most robust eviderficghort-term mortality, as well as a
thorough understanding of the factors influencingcard mortality. However, both
approaches are unlikely to be able to account doagdterm orin situ effects, such as
predation and secondary infections.

It is feasible, that biotelemetry - where indivitiish are tagged and monitored using various
telemetric techniques — could also provide estimateshort-term mortality, and possibly
accounting for predation mortality (see section.3t3). But it is thought that the costs
associated with the tags and tracking of the inldial fish will likely make this approach
financially prohibitive for most species and fislesr at least in terms of providing sufficient
numbers of observations to give statistically vagtimates of short-term survival.

Reliable estimates of short-term discard mortadityld be sufficient for fisheries managers
to rationally assess whether there was sufficiestifjcation for an exemption to the Landing
Obligation for a particular species, within a sfiedishery. This assessment should not be
based upon the survival estimate alone, but alsaluen consideration of the uncertainty
associated with the survival estimate, as welhasstatus of the stock, fishery and associated
ecosystem (see section 4.3 for further discussionjng to the assumptions associated with
this approach, it may be also be necessary to enppit this with long-term survival
estimates, once they can be demonstrated.

Phase 3 — Long term mortality & Tagging

The most robust data on survival can be deriveth flong-term mortality estimates. It is
recommended that conditional to the derogation genm an exemption from the Landing
Obligation and fulfilment of the requirement to fdenstrate’ high survival should be a
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requirement to monitor for the long-term survivéldiscarded fish from that fishery. The
rational for this is that short-estimates of matyadre unlikely to have accounted for long-
term orin situ effects, such as predation and secondary infectiokloreover, discarding
practices are likely to vary from vessel-to-vessell-to-crew and may not be maintained at
the optimal standards to promote the highest saho¥ the discardees, as observed during
the experiments used to make the initial short-teumvival estimates.

The most practical approach for such long term toong is tagging (see section 4.1.3.3).

This method requires considerable investment vadipect to both time and money, and can
be prone to errors and biases. However, when abedproperly this method has been
demonstrated to produce reliable estimates of teng-discard mortality.  Moreover, such

a programme would provide valuable additional infation on the stock, for example

migratory behaviour, growth and natural mortaldyess, that along with the long-term discard
mortality estimates could be utilized in stock asseents and ecosystem management.

Framework for Estimating Discard Mortality

Candidate
Immediate Mortality Species
e.g. Vitality Assessments

Short Term Mortality
e.g. Captive Observation

Operational

Biological

Environmental

Uncertainty

- Lone Term Ecosystem
Long Term Mortality Ef?ects Management
e.g. Tagging Studies Model

Figure 4.1-2 Framework for Estimating Discard Mbtya
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4.2 Objective framework for defining high survival

EWG 13-16 was asked to “Develop an objective frapréwto define high survivability
which will provide managers with a range of theelik impacts of different options
depending on the definition used.” EWG 13-16 foedssargely on the question what
constitutes “high survival” in context of the vau® objectives of the landings obligation
listed in Article 2(4a) and supporting recitals \18f the new CFP and the broader
overarching environmental, sustainability and puéioaary objectives (articles 2.1; 2.2; 2.3).
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In addition, EWG 13-16 identified a number of “teadff’ factors that may need
consideration when developing an objective framé&wlor deciding on what constitutes
“high survival”.

« Article 4.2(a) gradually eliminate discards on aseaby-case basis and taking into
account the best available scientific advice byidwg and reducing as far as
possible unwanted catches and gradually ensuriagj¢htches are landed,;

+ Recital 18. “Measures are needed to reduce the enirthigh levels of unwanted
catches and gradually eliminate discards. Indeedlanted catches and discards
constitute a substantial waste and affect negatitbe sustainable exploitation of
marine biological resources and marine ecosystesnwell as the financial viability
of fisheries.”

e Article 2.1. The Common Fisheries Policy shall easihat fishing and aquaculture
activities are environmentally sustainable in tbad-term and are managed in a way
that is consistent with the objectives of achievaegnomic, social and employment
benefits, and of contributing to the availabilitiyfood supplies.

« Article 2.2. The Common Fisheries Policy shall gpihle precautionary approach to
fisheries management, and shall aim to ensure éxaioitation of living marine
biological resources restores and maintains popatet of harvested species above
levels which can produce the maximum sustainaklé.yi

» Article 2.3 The Common Fisheries Policy shall impdat the ecosystem-based
approach to fisheries management to ensure thathaegimpacts of fishing activities
on the marine ecosystem are minimised, and shallearour to ensure that
aquaculture and fisheries activities avoid the @etation of the marine environment.

Based on the above, it is clear that the fundarhentntions of landings obligation (art
4.2(a)) is to reduce the current high levels otalids as they represent: (i) a waste of natural
resources in the sense that fish are caught afetl Kibr no apparent benefit or; (ii) that
removing these fish without utilisation represeatsvaste in terms of future reproductive
potential thereby negatively impacting on stocki@ingbility; (iii) a waste in the context of
foregone future yield thereby negatively impacttbe financial viability of fisheries sector
and (iv) waste in terms of costs associated withband catch sorting.

However, the obligation to land all catches wilsult in the retention of fish that may
previously have survived the discarding processsuch cases, it is conceivable this could
compete with other management objectives, includhrgy long-term sustainability of the
stock [Art. 2(1)] and improving financial viabilitgpf the fishing sector aany surviving
discard would previously have had a positive cbntion to the stock. In practice, this will
lead to an increase in fishing mortality and a oidm in stock biomass (see section 4.3) and
if TACs are to be consistent with target referepomts, then this may require a reduction in
fishing opportunities to compensate for the lossontribution the surviving discards had
previously made to the stock, although the lattentpwill require further analysis as this will
be dependent on how target reference points aneedief

The scale of any potential impact on stock proditgtiassociated with the retention of
surviving discards is heavily dependent on a nunfdeors. These include the survival rate
at age and the overall contribution discards mak#h¢ catch (discard rate). Moreover, the
importance of fishing mortality (F) (including descs) relative to natural mortality (M)
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should also be considered. High natural mortahiyy reduce the expected benefits of letting
surviving discards return to the sea.

However, the above observations and comments neugaken in context of the broader
objectives of reducing waste and the eliminationdisicards and the explicit objective to
incentivise the use of more selective harvestingetation practices in order to minimise
unwanted catch (Art. 14).

EWG 13-16 considers that permitting exemptions wolimit incentives to improve
exploitation pattern. This is likely to result ietention of the status quo i.e. no change in
exploitation pattern pre and post introduction bé tlandings obligation, which would
undermine the broader objectives of minimising umied waste and elimination of discards.
EWG 13-16 therefore considers that the trigger tptonpermit exemptions based on high
survival should be of sufficient magnitude to pawistrong incentives to change fishing
tactics and technical characteristics of fishingargeto improve selectivity and avoid
maintenance of status quo practices.

Exemptions based on single species considerationtd calso undermine any positive
benefits of reducing waste of other species thatidctoe achieved through tactical and
technical changes. However, the incentive to atkgitnical changes in fishing gears should
also consider the potential to introduce unaccalntertality as this strategy is dependent on
the assumption that these escaping fish survivéad been demonstrated that some fish do
die after escaping from fishing gears (eg. Suurp@805; Breen, 2004; Breen et al, 2007;
Ingolfsson et al, 2007), but in principle, the nadity associated with escaping are typically
less, in number and magnitude, than those assdciwaith discarding (e.g. Breen, 2004;
Davis, 2004).

EWG 13-16 notes that the regulation specifies émgtsurvival must be ‘high’ and EWG 13-
16 considers that the use of this qualifier is ingat in that it may introduce lower limits on
what can be considered as acceptable levels ofsuiglival. In a numerical sense, it could be
viewed that the minimum level of survival that ablde considered as high is wheree
survival (as opposed to experimentablgservedsurvival) is > 50%. Put simply, any value
less than this would result in a greater proporwdrfish dying than those surviving and
simply means that less of the resource is wasteddéad fish) than is returned alive, to
contribute to the stock biomass.

The distinction betweertrue and observedsurvival is important and those deciding on
specific values should be aware that there are rabeu of factors that would require
consideration. EWG 13-16 recognises there are ipghcind scientific limitations to the
methods currently available for estimating disaawattality/survival. A summary of previous
survival work shows that there can be considerabt@tion between and within experiments
and the degree of variability is likely to be smsej fishery- and experiment-specific.
Nonetheless, it is important to acknowledge sucfatian is inherent and in many cases, this
may be due to ignoring specific factors such as agéength through the provision of
age/length aggregated survival estimates. The palteiffect of this is highlighted in section
3.3 which implies that the use of a single (agefleraggregated) result may not be totally
appropriate. Therefore, due consideration shouldiben to the uncertainty associated with
these estimates, when assessing their validityidemce to justify .an exemption.

The uncertainties associated with experimentalivdd estimates of mortality/survival arise
from (i) potential biases and errors associatedh waxperimental results and (ii)

implementation issues. Experimental biases andsoan result from a number of sources.
Typically, discard survival studies are based oortsterm captive observations (typically
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from hours to days) and there is emerging evidathe# these may underestimate the
magnitude of “true” mortality in the longer terme(i weeks to months)(see section 5.1.4.1).
They often cannot replicate or consider other ssuraf mortality arising from inter alia,
predation as a result of behavioural impairmentpedary diseases resulting from injuries
and stress related immunosuppression associatbdiivatcapture process. Furthermore the
experimental results may not be fully represengatinormal fishing operations (see section
4.1.2 for further details) due to potential opemadl differences e.g. catch handling systems,
tow duration etc between vessels in the sarager.

As a result, EWG 13-16 considers that a precautyoruffer may be required when
considering survival estimates from short term iv@pexperimentsabservedsurvival) as the
basis of permitting exemptions based on expectinbrirue or desired survival. In practical
terms, this means that “short term” mortality esties will need to be higher than the desired
threshold in order to justify derogation. How muligher would be dependent upon a
rational assessment of the estimates, its uncédsiand the nature and status of the fishery
concerned. The methods for undertaking such awestill need to be developed and will
require a more detailed evaluation of the relegargntific literature and appropriate methods
for addressing uncertainty in binomial data.

Conclusion

While EWG 13-16 has made inroads into the developnoé a framework to undertake

survival studies, the selection of a value whichstitutes “high survival” is subjective and is

likely to be species- and fishery-specific. The ichoof trigger will need to be based on
“trade-offs” between the stock benefits of contthukscarding and the potential removal of
incentives to change exploitation pattern and hbis tontributes to the minimisation of

waste and the elimination of discards. Such anuew@in also should consider the potential
benefits for other stocks and the broader ecosydteah would arise from changes in

exploitation pattern. If it is foreseen such changeould result in larger benefits than
permitting continued discarding, then this showd#let precedence over the application of
exemptions based on high survival. EWG 13-16 canmsithat avoidance of unwanted catch
should be the primary focus of such considerations.

The choice of value or possible ranges considerdde context of article 15.2(b) will depend
on which objective (e.g. avoidance of waste; imprstock sustainability; improve financial
viability) has the highest priority. The “trade-®ffare a construct of the following points
which may need consideration when deciding on tiggedring exemptions based on high
survival:

* the estimated survival rate & it associated unasgta

» the age stucture of the discards and their survatal at age

» the relative importance of discards in the overatth

* the relative importance of F (including discardsinpared to M;

» the impact of the landing obligation on the stock;

* the potential for improving selectivity and handlipractices; and

» the level of motivation for fishers to avoid unwaahtcatches.

4.3 Stock impacts of landings surviving discards

As noted above, retaining and landings individubit would otherwise have survived the
discarding process (surviving discards) will haamgme impact on the stock in thaty
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survivor will have contributed positively to theosk biomass and will have lessened the
potential impact the fishery has on the stock.

In the context of assessing the potential impaat the landings obligation may have, it is
worth considering the situations pre and post duotion of the landings obligation.
Presently, the total catch consists of fish tha& either of commercial value landed or
unwanted components which are discarded. In pgdiic some species and fisheries, some
of these survived the discarding process. Theretbeefishing mortality for a fishery is the
sum of landed fish and the discarded fish that.dldwls unwanted component could consist
of commercially important species that were belbe/minimum landing size, of poor quality
or for which the vessel had no quota, as well oipeccies of no commercial value.

Following the implementation of the landing obligat the components of the unwanted
catch that may legally be discarded currently wilange. It will be not be permitted to
discard regulated species and therefore any fiah would otherwise have survived the
discarding process will now contribute to the olldishing mortality of the stock, in effect
increasing fishing mortality. In practice, the ingpaon the assessed estimate of fishing
mortality and stock biomass will largely be depemniden how discard are (or not) treated in
the assessment. The following text is only pertingnstocks that are subject to a full
analytical assessment (i.e. estimates of fishingatity and stock biomass are available) and
not for data-limited stocks.

There are three groups of stocks where informadloout discard survival, either in the form
of assumptions or empirical evidence, will influertbe assessment of a stock and the setting
of its TAC. Firstly, for few stocks, a discard swal factor is already formally included in
the stock assessment process (typiddBphropsstocks). Secondly, many of the assessments
within the EU area have discards included in theessment that are assumed to have zero
probability of survival. Thirdly, a number of stacklo not have discards included in the
assessment either because discards are consideghgibile or because accurate estimates
are not available.

The first two scenarios are considered below thnoegample. The third scenario has not
been considered here due to time constraints. Txamples are used to illustrate the
potential impacts of obliging fishermen to landotes. The first case explores a stock with
very high discard rates and well documented evideot survival but the assessment
procedure assumes that none of the discard surviMete that the discard survival

proportions (0.5 — 0.9) are fictitious and are ugecely for illustration.

The second case illustrates the potential impadisbing opportunities where a portion of
discards are known to survive, are explicitly ugsedhe assessment on the assumption that
under the landing obligation all of the catch mustetained and landed.

It is stressed that the examples are used onlyillistrative purposes and the relative
significance of landing “surviving discards” willebheavily dependent on a number of key
factors including survival rates by age; contribatidiscards make to the overall catch and
their age structure.

4.3.1 Example 1 - Plaice

This example is associated with a species whicsulgect to high levels of discards and
where studies have demonstrated that a portiorhadet discarded has a probability of
surviving. For illustration, the output from a rateplaice stock assessment is used. This
provides a useful example for testing the implmagi of a landing obligation on a stock.
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Deterministic stock projection was used to invedegthe implications of the proportion of
discards surviving on SSB and catch. The stock sassent itself was not altered to
retrospectively account for discard survival, ratiie question is asked: if a proportion of the
fish that had previously been discarded survivedatvare the implications of landing these
individuals i.e. now removing them from the stock?

The stock was projected forward (for 20 years &xhea stable state) using:

* Numbers at age in the last year of the assessment

» Geometric mean annual recruitment

» Status quo fishing mortality at age (Fa) from timalfyear of the assessment

» Fishing mortality at age was disaggregated intdéanand discarded
components

'FE = Fﬂ;!unn‘ + Fﬂ,d:’scm'd

using the ratio of age-disaggregated disc&$o catchC- (discard rate) in the last year:
D D

Fﬂ,d:’scm'd = C_: FE-' Fﬂ,!und = (l - C_:)FE

The discard rate in the stock is high for youngsa@eg., 100% for age 1) and decreases for
older ages (e.g., 70% of age 3 fish and 5% of age 6

Fishing mortality of the discarded fish was furtliksaggregated into the proportion of the
discard mortality that survives or dies:

Fu,discu:-'d,s:.::":r:':ra = Pa,survive Fﬂ,d:'s'cm'd

F

Gediscard.dis

~'l - F’: ESUTPLIVE : :' @i iscard
wherePa.survive iS the proportion of discarded fish that surviwjch can be age-specific or

assumed constant across ages (expanded upon bélote).thatfa.ciscara.survive is better
termed thesurvival rateof discards rather than a mortality rate.

Under discarding, the fishing mortality relevamthe stock is:
Fg = Fajanag + Fagiscardaie
Under a landing obligation, the fishing mortalityelevant to the stock is:
'FE = FIL!E?‘!d + Fu,di'scm'd,d:'a + Fu,discu;"d,s:.':":r:':.'a

That is, under a landing obligation where a nomezgroportion of discards would have
otherwise survived, fishing mortality increases.

4.3.1.1Proportion of discards that survive:

Four discard survival scenarios were implemented:

- Constant constant high discard survival proportions of, @%, and 0.9 applied across all
ages.

- Age-specific an age-specific discard survival ogive was cameséd by extrapolating the
fitted short-term (< 3 days) length-based discaadtatity curve of Revill et al.( 2013, Figure
3) to smaller lengths (Figure 4.3-1). To conver thngth-based discard survival to age-
based discard survival, age was converted to levigtthe von Bertalanffy function using the
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median parameters for European plaice in FishBase=(56.1 c¢m, K = 0.1 yeaf'). Note
that the survival proportion given by the ogiveateas only 0.5 for the oldest ages in the
assessment (Figure 4.3-1) and that the discardvaliproportion of age 1-4 fish is obtained
from an extrapolation beyond the data of Revikle{(2013).

We emphasize here that these are preliminary ilga&ins based on approximations
without detailed fleet-, species- or area-spedificcard survival data. The results are not
applicable for this stock and do not reflect expdcsurvival rates and are only used to
illustrate potential effects. Any detailed investign should be conducted using the best
possible data and information for a given stock fsttery by stock-specific experts.
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Figure 4.3-1 Proportion of discarded plaice surviving as a fiorc of length. Points are from the fitted
proportion dying curve of Revill et al. (2013, Figu3, presented here as 1-proportion dying); thid &oe is a
logistic extrapolation of the points to smaller sig&ertical grey lines are predicted length for 2del0;
corresponding age-specific discard survival prapog are shown as horizontal grey lines.

4.3.2 Results

Assuming constant survival proportions of discargéaice were: 0.5, 0.7 and 0.9 (much
higher than observed and used only for illustrapueposes) and then landing them under a
landing obligation results in dramatic effects ¢we tstock and catche&idure 4.3-2. For
example, assuming the discard survival proportias @.5 and then implementing a landing
obligation results in a 27% decline in SSB aftery2@rs Figure 4.3-). Percentage decreases
in SSB are greater for the higher constant survivaportions implemented-igure 4.3-2.

For constant survival proportions, catches ingiaticrease as previously discarded fish that
survived are landed but ultimately catches decreaseg to a lower stock siz&igure 4.3-2.

Assuming age-specific (Figure 4.3-1) survival pndjpms results in less of an effect of a
landing obligation on the spawning stock biomass lang-term yieldsKigure 4.3-2 dashed
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lines). The spawning stock biomass decreases 8y 6vér 20 years. The reduced effect of a
landing obligation in this scenario arises becahseproportion of the most discarded age
groups that survive is low (from extrapolation odly% of age one and 7% of age two fish
discarded are predicted to survive in the shortitétigure 4.3-1) so landing them has less of
an effect compared to a constant discard survivgpgrtions across ages. A low survival
proportion for young and highly discarded age dasmplies that landing them has a lesser
but non-negligible effect on the stock. A high prdpn of these fish may be removed from
the population either way.

As the low discard survival proportions are fromextrapolation, they must be viewed with
caution. The only other available study with lengdsed discard mortalities for plaice
(Berghahn et al. 1992) had high discard mortalitgpprtions for small fish with ranges
typically overlapping with the extrapolated valuesre but with generally lower mortality
means. The shrimp beam trawl fisheries may haweifepact than a fish beam trawl owing
to different speeds and handling processes aggiidgiinting the importance of fleet-specific
information.
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Figure 4.3-2 Effect of a landing obligation on the spawningckt biomass (top panel) and catch (bottom
panel) of plaice under a range of hypotheticalatidsurvival scenarios. Each line post-2012 intdpepanel is
interpreted as the resultant SSB assuming disddatspreviously survived at a given proportion #nen
landed.

The sub-group did not investigate the effect adrading obligation on reference points as to
do so would require re-fitting the assessment weétrospective assumptions regarding
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discard survival proportions. Such a task was damsed beyond the scope of the present
work but is highlighted for future investigationsguming fixed reference points, landing fish
that previously survived can result in a declineS8B Figure 4.3-2, which may have
important ramifications for stocks with biomassésse to their target and limit reference
points.

4.3.3 Example 2 — Nephrops

We take a theoreticaNephropslike” example for illustrating the issue, becaaseumber of
features are already included in the current ICHS®ca for theNephropsfor which an
assessment exist (typically an underwater TV sumegsuring absolute abundance in terms
of number of individuals). At present, the ICES iaéd\s based on the following steps:

* Assume that abundance in the TAC year is equalsiodbserved abundance
(no assumption on the stock dynamics in the intdrate year)

* Assume a dead discards ratio based on last obséatad

* Assume a fixed discard survival rate of 25%

» Use atarget dead Harvest Rate (Fmsy) to compateumber of dead
removals for the TAC year

« Split these dead removals between landings anddiseards, add the
estimate of surviving discards, and transform nusb#o tonnes by applying
a fixed mean weight for landings and discards retbady.

For example, assuming a population of 1000 indizisi{or ‘000 individuals) with a target
harvest rate of 10% give an overall target of 16A@ddremovals. Assuming a dead discards
ratio of 30% gives a landings target of 70 indidtiulanded, 30 dead discards which
corresponds to 40 discarded individuals — i.e. tad® discards rate of 40/(70+40)= 36%.

Conversely, assuming an overall discards rate @ B@luding survivors corresponds to a de
facto dead discards rate of 24% [30*(1-0.25)/(70¢B®.25))], which then allows for a
higher landings target within the overall dead leatwate target. In our example, landings
become 70*[100/(70+30*(1-0.25))] = 75.6, i.e. amrgmse of the actual landings advice of
8%.

Now, in the case of a landings obligation withoxemption, all discards are brought to shore
and die, implying a survival rate of 0%. Our distsaratio of 30% corresponds to an
equivalent dead discards ratio, and in order tp within the established target harvest rate,
the landings (or now Human Consumption share etctich) stays at 70, i.e. 8% lower than
the advice that was given assuming survival. Hezgecall that landings opportunities may
de facto raise up to the total removal target d {&s discards would now be landed and
accounted for in the landings), but it is assuntet tvhat was previously discarded would
not be sold for human consumption, thus maintainiregsame ratio of e.g. over and under
MCRS.

Then the possible scenarios of impact assessmethisiocase are the following:

* The overall landings target for the fishery is reeli by 8%;
* The landings level and discards ratio are mainthtnghe same level, and the
harvest rate is 8% higher than the (MSY) target
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* Improvements of selection patterns are broughtenfishery, in order to
maintain the high landings levels but reduce dg€aln our example, the
harvest rate should be reduced from 30% to 24%dardo maintain the
landings at 75.6 individuals within the target HRL6%.

4.3.4 Conclusion

These two examples illustrate the potential impddhe landings obligation on future levels
of catches and biomass. As the metrics of fishigtatity, catches and biomass are directly
linked to each other, any changes in either ofagh&s part of the implementation of the
landings obligation will have some impact on the tethers. Landing some discards that
would otherwise have survived negatively affectshithe future fishing opportunities (to
varying extent), and spawning stock biomass, amnti siregative impacts could create some
incentives for fishing more selectively.

4.4 Predefined list of species and fisheries

Due to time constraints it was not possible to edslithis terms of reference. However, as
noted by STECF (2012), the results from individsiaidies are highly variable and due to a
lack of standardised experimental control, predduddentification of specific gears or
fisheries. While no further analysis has been uaften by EGW 13-16, the identification of
factors affecting survival and methodological auttes available contained elsewhere in
this report represents a significant advance in deeelopment of standardised or best
practice guidance for undertaking such experimddtsvever, until such time as the more
detailed and comparable studied become availabé&; B 3-16 reiterates the STECF (2012)
advice that it is not possible to provide a rdkalst specifying the survival rate of discards
by species and by fishing gear.
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5 ISSUES RELATING TO DE MINIMIS EXEMPTIONS AND QUOTA FLEXIBILITY

Background

This section of the report addresses issues assdaiath provisions in the basic regulation
which are intended to provide some departure frowm land-all policy to account for
unpredictable or unavoidable catches. Two spepifiwisions are available a) the de minimis
— a small discard proportion.....etc and b) the gleixibility tool allowing some transfer of
guotas to facilitate a ‘balancing of the booksW& 13-16 addressed the following TORSs:

1. Explore the potential impacts of de minimis exemmpsi and inter species quota
flexibility provisions through worked examples assng a range of different
interpretations.

2. ldentify appropriate metrics that could be apptiedefine the two conditionalities
((i.e. “improvements in selectivity are considetede very difficult” or “to avoid
disproportionate costs of handling unwanted cat¢hitentify appropriate threshold
or trigger levels based on these metrics.

3. Consider the potential cumulative impacts on titettes of individual species in
excess of TAC allocations of de minimis and quéaibility mechanisms.

The section deals first with the de minimis prassand the conditionalities associated with
this. This is followed by discussion of the quotexibility provision and finally a
consideration of cumulative effects

The approach used was first to discuss the rang®sdible interpretations arising from the
basic regulation and then to develop some workeamgkes using contrasting fishery
scenarios to demonstrate the impacts of the diftargerpretations. EWG 13-16 notes that
there are an almost infinite number of possiblengdas precluding a comprehensive
analysis. EWG 13-16 instead worked on a serieofrasted cases, using artificial fishing
units (to represent vessel, fleet or member statd)artificial species.

5.1 Potential Impacts of de minimis

The basic elements of the de minimis provisionudel the establishment of limits on the
percentage of catches that can be discarded uedaincconditions. These discards need to
be recorded but do not count against quotas andnteded to offer a limited facility to
assist in the continuity of fishing operations. Tgercentages of total catches concerned are
relatively small and will be phased in over a traosal period, 7% for first two years then
6% for next two years and 5% thereafter

EWG 13-16 notes that there are a wide range ofpgregations of what the wording of the de
minimis provision actually meant. Particular probke are associated with the basic
description ‘....up to 5% of total annual catches of all speciesjettbto an obligation to

land...! . It is unclear whether this is meant to applyaaMS level or can be cumulative
across all MS. Similarly the wording does not sdether this should apply at the individual

species level or for all species combined. A furtinerpretation relates to the operational
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level at which the de minimis applies - ie indivadiwessel level or fleet level, or member
state. Clearly, implementation at the individuaks& level /trip level implies a different
operational approach, for example, from a contrml monitoring perspective, compared to
fleet or national level.

The regulation is also unclear about what shoultaken to be ‘total annual catches’. These
could potentially be based on a retrospective fegfee” year (or average), the previous year
or be more forward-thinking, for example, from dctaforecast. In addition the timing of
when the percentage is applied influences the guawit discards permitted under the de
minimis. Based on the available catch following gua@llocation at the start of year,
permitted discards could be quite different frorasi arising at end of year after swaps with
other countries (either increasing or decreasiegatrailable catch).

Taking these observations into account an examgllaulation is provided to illustrate the

implications of fairly extreme interpretations. Talb.1-1 provides information about a
fishery unit which takes is allocated an overalbiguof mixed species (150,000 t). One of
these species has a catch quota (583 t) Under ghe sapecies ‘de minimis’ where the

available 5% is only applied to the one speciey,dhle discard allowance is quite modest
(29 1), increasing the permissible catch from 58313 tonnes. On the other hand if the
interpretation takes the whole catch availablehi fishery unit (150,000t) and applies this
preferentially to the species in question, thenghantity becomes very large. A potential de
minimis allocation of 7,500t (5% of 150, 000t) ieases the permitted catch from 583 to
8083 tonnes.

Baseline catch quotas
Total catch quota for all species available to management region/unit 150,000 t
Catch quota for de minimis species 583t
Example (a) - de minimis applied to a single species
5% de minimis allocation based on single species (5% of initial 583 t quota) 29t
Total permissible catch with additional single-species de minimis allocation (583 t + 29 t) 612t
Example (b) - de minimis applied across all species
5% de minimis allocation to all species (5% of 150000 t quota) 7,500t
Total permissible catch with additional multi-species de minimis allocation (583 t +7500 t) 8,083t

Table 5.1-1De minimis examples showing 2 extremgesavhere a) the 5% is applied only using a single
species and b) the total available catch (all §8ds used instead

EWG 13-16 considers that given the scope for sw@fation in outcomes, regional groups
involved in the development of discard plans, stqudy careful attention to their choice of
interpretation of the de minimis provision. Circuarsces which may result in unintended
consequences and discard quantities higher thandatl should not be allowed to develop.
EWG 13-16 notes that Article 2 of the CFP basialaiipn stipulates that the precautionary
approach to fisheries management shall apply aatdettploitation should be consistent with
the achievement of maximum sustainable vyield.

EWG 13-16 identified a plausible range of exampldere the de minimis might apply
(Table 5.2-1). This should not be considered anaestive list but may be helpful in
providing some real world examples.
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5.2 Triggering of de minimis conditionalities

Opportunities to utilise the de minimis conditiomyapply if certain conditions are met. The
first of the two conditions requires that ‘improvents in selectivity are considered to be very
difficult’. EWG 13-16 was asked to consider appraf@ metrics for this condition and spent
some time identifying the key issues contributimgtihe ease or otherwise of achieving
selectivity improvements

The conditionality stipulated in article 15.2.cimprovements in selectivity are considered
to be very difficult” might firstly be interpreteds a technical restriction in that the gears
cannot be improved to become more selective. EVBAEL considered that on purely
technical grounds there were numerous ways in wiézars or spatial distribution of fishing
could be used to avoid unwanted fish.

The basic problem for fishermen in relation to sel&y, however, is that any change in
fishing practices is likely to lead to a changéheir economic performance, either by leading
to lower revenues and or increased costs. Thisarscplarly the case when applying more
selective fishing gear to avoid by-catch. In selveases this may not only reduce unwanted
catches, but it may also reduce wanted by-catchit & more likely to be the economic
implications of improving selectivity (lower reveesi and/or higher costs) rather than a
technical issue that leads to ‘difficulty’. Thelfmhing cases can be distinguished:

* Fishermen may lose sellable catches if they switchnore selective fishing
practices. STECF previously conducted an impactessssent for the
Nephropsfishery in area VII and the flatfish fishery inetiNorth Sea which
involved improvements in selectivity and reductioh bycatch at least by
25%. The result was that the loss of sellable cdgpecies other than
Nephropsor losses of flatfish) would be too large to bdeato keep the
vessels in business. (STECF 2008).

» If fishermen found it necessary to change fishingugds on occasions when
they experienced high by-catch rates of e.g. jugenithis would result in
additional costs as a result of increased steanimg and lost fishing
opportunities. Furthermore, in fisheries with efflomitation, there could also
be an issue associated with the cost of acquididifianal effort.

* Fishermen may find it necessary to switch to andfisbing technique which
may not only lead to the loss of sellable by-cafplcies but could also reduce
the catch of the target species. Such a switch hyever, also have positive
effects as it may lower fuel costs etc (e.g. stgdar instead of towed gear).
Therefore, an impact assessment or some evaluattithe costs and benefits
of such a switch would be necessary before impléimgithe new gear type.

For practical illustration, Table 5.2-1 below prd@s some examples that are indicative of the
sort of situations where a de minimis may be jiedife.g. where technical solutions may be
possible but the resultant loss in catches (i.eemee) would likely render the fisheries
uneconomic. It is important to note that this issfor illustrative purposes and is by no means
exhaustive. In many of these examples both comditioould be applied to justify a de
minimis exemption.
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Very difficult increases

Fishery Problem in selectivity Disproportionate costs

Pandalus Bycatch of Norwaylncreasing mesh size toSorting Norway Pout fron
Pout bycatch speciesimprove selectivity for] Pandalus would result in
has a similar size Norway Pout would result increased crew costs
distribution to the target in high losses of Pandalus
species catch

Nephrop&Mixed Bycatch of pelagic and Sorting bycatch species from

demersal industrial species + the target species and storing
large bulk catches make these on board results |n

it difficult to sort out

increased crew costs

small quantities of
target speceis
Industrial fisheries forf Bycatch  of  small Sorting small gadoids from
Norway Pout gadoids — bycatch the target species results |in
species has a similar increasing crew  costs

size distribution to the
target species

disproportionality

Industrial fisheries for
sprat

Bycatch of gadoids -
design of gear makes
very difficult to sort the
target species from th
non-target species

ittarget

ethe design of the trawl

Sorting bycatch from thg
species is ver
difficult in practice given

used in the fishery

> The deck layout of the
yvessels makes it difficult t
sort bycatch from the targe
5 species.

—

Pelagic fisheries

Bycatch of demers
species — design of ge

saborting bycatch from the
atarget

species is ver

> The deck layout and storage
ysystems of these vessels

makes it difficult to sort difficult in practice given| make it difficult to sort
the target species fromthe design of the trawlsbycatch from the target
the non-target species | used in the fishery species.

Pelagic fisheries Limited carrying Vessels may have
capacity on board + insufficient carrying
catches from the last capacity to take on board all
haul exceed the of a catch. In these
remaining storage circumstances the vessel has

h

space on board

no option but to discard sug
catches.

Gillnet/Trap/Longline
fisheries

Depredation — catche

of predators

sMitigation measures
are damaged by a rangerevent damage are n

t

available.

b Requiring fishermen to storge
othem separately, land the
and count them again
quota could be considere
disproportionate given the
have no value.

Table 5.2-1 lllustrative examples of where conditilities associated with technical difficulty (atb.2.c.i) and
disproportionate costs (art 15.2.c.ii) may trigtiex use of the de minimis exemption. Note that fisisis not
definitive or exhaustive and is for illustrationlpn
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These examples indicate that the most appropriatéarhat should be applied is some kind
of economic indicator. Drawing on the STECF work lobmlance indicators EWG 13-16
agreed that the ‘current revenue to break evemrteyeatio’ was potentially an appropriate
indicator to use in this scenario. The ratio shbew close the current revenue of a vessel or
fleet is to the revenue required for the to breadnefrom an economic point of view. If the
ratio is greater than 1, then enough income is rg¢é@e@ to cover operational costs and
therefore break-even. If the ratio is less thanngufficient income is generated to cover
operational costs and therefore the vessel or ifteiet a loss making situation indicating that
the segment is unprofitable. If the ratio is neggtivariable costs alone exceed current
revenue, indicating that the more revenue is getextf the greater the losses will be.
Examples of the kind of output are shown in TablkeZA

Current revenue / break even revenue ratio
DCF economic data classifications
10%||decrease in current revenue
5%|lincrease in variable costs

Scenario 3:
Scenario 1:| 2 decrease in
increasein| . de current revenue|
variable costs| current rev and increase in|
Costs and earnings Status quo| only| variable costs
Landings revenue £553,333 £553,333 £498,000
Other revenue £10,000 £10,000 £9,000
Current revenue (CR) £563,333 £563,333 £507,000
Fuel cost £172,333 £180,950 £180,950
Crew cost £193,333 £203.000 £203,000
Repair and maintenance costs £50,667 £53,200 £53,200
Other variable costs £11,667 £12,250 £12,250
Fixed costs £100,000 £100,000 £100,000
Total operating costs £528,000 £549,400 £549,400
Gross Profit £35,333 £13,933 21,000 -£42,400
Gross Profit Margin 6% 2% % -8%
Break even revenue (BER) £416,256 £494,441 £641;Z7§2§| £880,208
CR / BER ratio 1.4 1.1 50481 0.6

Table 5.2-2 Current revenue, break even revenumgles for a series of three scenarios

The TOR 2 also requested guidance on the seconditiconrelated to “disproportionate
costs”. Following additional interpretation of até 15.2.c.ii, there was consensus that the
ToR request to formulate an appropriate metric #umesholds for “disproportionate costs”
was somewhat misleading. There is in fact no needidentify and justify what
disproportionate costs would be, because fille wording in the article suggests that
disproportionate costs of handing unwanted catehsanply assumed when the unwanted
catch of a specific fishing gear is below a cerfaémcentage of the total catch of that gear,
and that the percentage threshold would be edtallish a discard planThe key question
appears to relate to ‘the percentage unwantedtldEWG gave some thought to this. The
general expectation appeared to be that the pagenwvould be relatively low and one
suggestion was for a figure in line with the de imis allowance. It was, however, pointed
out that the intention of the regulation was far tte minimis (5%) to be an overall value that
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a Member State was required to conform to, whettgasonditionality gave some flexibility
for different gears to have different percentagealids.

EWG 13-16 considers that discussing and estabyshimpropriate values would be an
important task for the regional groups developimgcard plans. Too high a value might
encourage the inappropriate use of de minimis arutactise allow significant discarding to
occur.

The ToR also required EWG 13-16 to try to defimrge#s and triggers so as to judge when
the use of the de minimis condition was applicablewever, it was felt that this was not an
appropriate task for the EWG to attempt. It is ljkéhat appropriate target values, for
example to apply in the case of the balance indiadiscussed above, would be very variable
depending on economic climate, circumstances, bingear, region etc. The process also
requires considerable input from managers and ab@anseems to be a process that should
be dealt in the development of discard plans.

5.3 Potential Impacts of the Quota flexibility tool

The basic provision of this tool allows inter-spctransfers of quota between donor (target)
and recipient (non-target) species. The tool allewscatches in excess of quotas or catches
of species for which a participating unit in thehiery has no quota. The provision limits the

transfer to 9% of the quota of the target speamesthere is a condition which stipulates that

the recipient non-target species must be withie bajdlogical limits.

Preliminary discussions by the subgroup quicklyesdgd that, as in the case of the de
minimis tool, there was a wide range of possibterpretations of the wording describing the
guota flexibility tool. It is unclear whether théonor’ quota is provided at the individual
vessel level, fleet level or at member state ororeg) level - the different interpretations
imply a potential for very variable quantities cdnisfer. The available quota for transferring
from donor species may also vary depending onithe of year since adjustments (through
swaps etc) can take place. The regulation doespetify whether the available quota is
determined at the start of the year or some sulesgqoint. An additional consideration is
that inter-annual flexibility provision (not discezed in detail at this meeting) may elevate
guota and generate larger quantities for trandtes also unclear from the wording what the
intended purpose of the provision is. On the onalhticould be regarded as a provision for
“balancing the books” — to take place once thehmdcoof a non-target species have been
taken. On the other hand the provision could berpmeted as a facility to be used
speculatively, perhaps to open up opportunitiesfiting on species where a quota was
previously not available to a member state. The@EWso discussed the lack of clarity
surrounding the meaning of target species. Depgndim whether this is interpreted as
singular (a species) or plural (group of speciesyipces very different quantities for transfer.
Attempts to define ‘target species’ have been nmadaumerous occasions and while this is
mainly straightforward in single species fisherigss far less clear in more complex mixed
fisheries where a range a species may be equatigriant. Furthermore the criteria used to
judge importance (either weight or value) coulceralihe relative importance of different
species.

The range of interpretations lead to a number skolations and issues which EWG 13-16
considered to be important. The provision offersvay of transferring quota from low

value/high volume species to low volume/high vapecies, this potentially provides helpful
economic benefits but carries the risk of elevateattality on the non-target species. The

57



risk is enhanced if multiple transfers were to b&dmfrom a range of donors or if ‘target
species’ is taken to mean a group and a single kaagsfer were to be made.

Quota flexibility also has a potential impact onrreat features of the European quota
system. First of all the flexibility implies thegsulting catches (particularly of the non-target
species) could depart in unpredictable ways froenpilesent relative stability. Secondly there
is a potential unintended consequence arising filexibility because of the diminished
capacity for member states to swap quotas betwbemselves, if they have already
transferred the quota to a different species. fiecethe introduction of a new facility to help
the implementation of the land-all policy leadsaatbampering of an existing helpful one.

Depending on the operational level, the new promismay require additional data
management development and, particularly if opdratethe vessel level, implies a more
sophisticated real-time accounting process. Furtioenplications in this regard may arise
where intermediate bodies, for example, producegamsations are involved in the
negotiation and allocation of the transferred gsiotalThe EWG discussed at length the
requirement for recipient (non-target) specieséavthin safe biological limits. However, by
their very nature such stocks typically fall inteet‘data-limited’ category for which limit
reference points have not been agreed. In pra¢hicewill limit the scope for quota transfers
to recipient species until such time as limit refexe points (or suitable proxies are agreed)
and that stocks are shown to be within those linBitfsway of example, 14 of the 32 assessed
ICES stocks are outside safe limits and a furtlied® not have and assessment or reference
points (COM(2012) 278 Final). The regulation ineglithat there is presently limited scope
for the flexibility to be applied and the EWG caheied that early progress towards
extending the number of species was required. # also felt, in the absence of reference
points based on metrics generated in the typicdsssnent framework, that the development
of biomass and mortality reference point proxiesudth be treated as a matter of urgency.
Discussions of discard plans within new regionalibs is likely to create renewed pressure
for catch information and reference points that $C&nd other advisory bodies will be
expected to respond to.

By way of examples (Table 5.3-1 - Table 5.3-5)efivase studies are examined which
illustrate some of the potential benefits and diffiies associated with quota flexibility tool.
The first two cases draw on typical features ofetagic fishery, the second two consider
situations which might be expected in the mixed elesal fishery of the North Sea and the
final case an example more typical of the Bay «fcBy fisheries. It is important to note that
the examples are illustrative and purposely pressher extreme situations.

Before quota flexibility Transfer After quota flexibility

9% from target  [[new new new disc
quota landings discards catch disc rate quota landings discards new catch rate

Target species 55000 50050 0 50050 0% -4950| 50050 0 50050 0.00%
Bycatch species 0 0 4950 4950 100%| 4950 4950 0 4950 0.00%

Combined 55000 50050 4950 55000 55000 0 55000

Table 5.3-1 Impacts on donor and recipient quosa@ated with quota-flexibility — case 1

In this example (Table 5.3-1), a target specieb watatively large available quota is used to
provide a 9% transfer to a bycatch species for whio quota is available. In this case, the
transferred fish quantity exactly matches the etgubdiscard amount so that the quota
flexibility removes the discards. Combined catcktil the same and in a situation where the
target species were of low value and the bycatchremaluable, there would an economic
benefit in the process.
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Before quota flexibility Transfer After quota flexibility
9% from target |Inew new new disc
quota landings discards catch disc rate quota landings discards new catch rate
Target species 55000 50050 0 50050 0% -4950 50050 0 50050 0.00%
Bycatch species 5000 5000 5300 10300 51%| 4950 9950 350 10300 3.40%
Combined 60000 55050 5300 60350 60000 350 60350

Table 5.3-2 Impacts on donor and recipient quoasa@ated with quota-flexibility — case 2

The second case (Table 5.3-2) is similar to th&t fivith a substantial target species quota
able to transfer a sizeable additional quota. Heosyever, the bycatch species also has a
(smaller) quota available which, in this case,nisuificient to cover the catch (made under
present fishing conditions) and without quota fiety this leads to about half the catch
being discarded. By applying the 9% transfer, qaitéarge proportion of the expected
discards can be eliminated, however, the transferot quite enough to render the fishery
completely discard free. Just over 3% discards menbat arguably, these could be dealt with
by applying the de minimis condition (ie up to 5%adrds allowed).

Before quota flexibility Transfer After quota flexibility
9% from target  [Inew new new disc
quota landings discards catch disc rate quota landings discards new catch rate
Target species 15000 13650 0 13650 0% -1350 13650 0 13650 0.00%
Bycatch species 350 350 233 583 40%| 1350 1700 0 1700 0.00%
Combined 15350 14000 233 14233 15350 0 15350

Table 5.3-3 Impacts on donor and recipient quasa@ated with quota-flexibility — case 3

The third example (Table 5.3-3) is more typicabdflorth Sea situation with a target species
guota of around 15000 tonnes. In this example,catiohp species is present with a relatively
small quota and expected discards of about 40%helf9% transfer were made from the

target species, the discards would be easily rethbuenow the new landings would imply a

catch of the bycatch species about 3 times bidger in the pre-transfer situation.

Before quota flexibility Transfer After quota flexibility
9% from target |Inew new new disc
quota landings discards catch disc rate  |lquota landings discards new catch rate
Target species 15000 13650 0 13650 0% -1350 13650 0 13650 0.00%
Bycatch species 30 30 150 180 83%) 1350 1380 0 1380 0.00%
Combined 15030 13680 150 13830 15030 0 15030

Table 5.3-4lmpacts on donor and recipient quotacated with quota-flexibility — case 4

Case 4 (Table 5.3-4) demonstrates an even morenextrcase where, under similar target
species conditions, the bycatch species has algaryguota (eg a less prevalent flatfish
species)and a high discard rate (>80%). The 9%sfea again easily removes the discard
problem, but now the resultant catch (almost 140Més) is over 7 times what it would be
without the quota transfer. Clearly, in cases 3 4mdmore negative outcome emerges where
there is increased risk that the potential for smvéold catch increases could affect the
sustainability of the stock.

Before quota flexibility Transfer After quota flexibility
9% from target  [[new new new disc
quota landings discards catch disc rate quota landings discards new catch rate
Target species 10 9.1 0 9.1 0%| -0.9 9.1 0 9.1 0.00%
Bycatch species 1000 1000 1000 2000 50%] 0.9 1000.9 999.1 2000 49.96%
Combined 1010 1009.1 1000 2009.1 1010 999.1 2009.1

Table 5.3-5Impacts on donor and recipient quotacated with quota-flexibility — case 5
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In the final example (Table 5.3-5), more typicalnmiked fisheries (eg Bay of Biscay) where

there is no obvious, high volume, target specidgfarent situation emerges. The low quota
available for transfer does not provide a way ohaeing the large (in this case) discard

guantity of the (perhaps low value) bycatch spediég outcome essentially changes nothing
and the flexibility tool is unhelpful in this sittian.

In all of these examples, the assumption is madé tine expected discard component
(removed by transfer) is of landable, marketatdb.fin situations where the discards were of
very small fish, below the minimum reference siteen the scope to reduce the discards
would be less. It is clear that depending on theumstances very different outcomes can
arise from application of the quota flexibility oo

In these examples, no information is given on #lative size of the bycatch species stocks,
in some cases, the transfer amounts may well laad capidly to much higher harvest rates,
outside the bounds of sustainable exploitations Wmuld be exacerbated if several players
all chose to transfer quota to the same bycatctiepéfor example a known choke species).

5.4 Potential cumulative effects of de minimis and quet flexibility

The EWG was asked to consider the scope for an@dmgf the combined use of the de
minimis and the flexibility. There was only limitéome to explore this thoroughly but a few
observations can be made. Firstly, there are glegportunities for the careful use of these
provisions to provide a helpful tool to achieve twomed fishing opportunity. By applying the
9% transfer it would be possible in some casesljiosadiscard rate downward such that the
de minimis would then apply and the fishery coubthtue. It also clear, however, that the
combined process offers considerable scope to gentrge catches of a species with the
attendant risk that fishing mortality would riseéhelorder in which the provisions are applied
has a profound effect alongside the previous contsnerade. In practise it is likely to be
difficult to evaluate in view of the low (5%) compent of the combined provisions.

Error! Reference source not found.provides an example drawing on the earlier de mmigi
case and adding in scope for quota transfer. fnddige, the relative change from applying the
provisions ranges from just over 1 to over 16,siitating that unexpected and quite large
catches are possible. The risk here is an eveerldighing mortality than expected. Future
discussions during the establishment of discarshsphaill need to guard against overly
ambitious transfer schemes for many species anicheeld to show considerable restraint and
common-sense in developing flexible plans whicmdblead to excessive mortality.
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Baseline catch quotas and status

Total catch quota for all species available to management region/unit 150000
target species SP1
target species quota 15000
non-target species catch quota SP3
choke species (Risk) High
Within safe biological limits (current requirement) yes
Non-target species catch quota 583
de minimis applied to a single species

Rel.
5% de minimis allocation based on single non-target species(SP3) (5% of initial 583 t quota) 29 | Change
Total permissible catch of non-target species (SP3) with additional single-species de minimis
allocation (583t + 29 1) 612 1.05
de minimis applied across all species
5% de minimis allocation to all species (5% of 150000 t quota) 7500
Total permissible catch of non-target species (SP3) with additional multi-species de minimis
allocation (583 t +7500 t) 8083 13.86
Inter-species flexibility
9% inter-species quota flexibility allocation (9% of 15000 t target species quota (SP1)) 1350
Non-target species (SP3) catch + 9% inter-species quota flexibility (9% of 15000 t ((SP1)) 1933 3.32
cumulative catch effects
Non-target (SP3) quota + de minimis allocation based on single (SP3) species + 9% inter-
species flexibility on target species (SP1) 1962 3.37
Non-target (SP3) quota + de minimis allocation based on multi-species + 9% inter-species
flexibility on target species (SP1) 9433 16.18

Table 5.4-1Example showing the variable outcomee@ated with cumulative effects of de minimis apobta

flexibility
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6 |SSUES RELATING TO CATCH ESTIMATION
6.1 Comparison and Categorisation of STECF and ICES cah estimates

A total of 85 stocks were identified by the Comrnoss These were selected to illustrate the
issues for providing catch advice. Two short Ad Hontracts were placed to obtain data
from ICES and JRC on landings and catch data oshwioi base catch advice. The available
data on landings discards and catch were extrdoted the STECF databases for all 86
stocks. In most cases the data could be identdmmdectly to stock level and extracted
directly. In some cases the stock and area defstwere not unique and in this case the
extraction was as close as possible to ICES stakitions. Two types of data were
obtained from ICES information on the basis of advand the availability of discard data
was obtained for all 86 stocks. In addition numardata on catch landings and discards was
obtained from the ICES advice sheets for the 28kstwhere this was available.

Both STECF and ICES receive data on landings aschdils submitted by MS through both
official channels and from scientists. The analgsigied out by EWG 13-16 is based on the
assumption that MS have submitted accurate landitg and representative discard sample
data. Official logbook data are another source rmdbrmation on catch (see compliance
section below), however, one comparison of sciengitimates and log book declarations of
total catch indicated that log books probably pidevia gross underestimate of current
discards. As the date for commencing the landiviggation comes closer it is possible that
additional discard data may be submitted makingmeseés of discarding rates more
uncertain.

EWG 13-16 has used the discard ratio (DR= disceatidt) as the primary metric for
comparison. This metric is useful particularly wdeéhere are small differences in the area
the data represents (as sometimes necessarily SEkKC&ction cannot match ICES stock
areas).In these cases differences in catch may émmenot from estimating discards but
landing allocation. Such a metric also relatesatliyeto the estimate of catch from relatively
well established landings data. Catch and catcicadire the primary variable of interest for
this study

Overall the study focuses on what affects the ntadai of the catch not the precision of
individual components. In examining the utility thie estimates for giving catch advice the
group has used absolute % difference in DR as thi@ metric. This parameter is chosen
because it is similar to the % change in catch waild occur if different approaches are
used. So for example if discarding is very low atiable the DR will vary but the absolute
difference in catch across methods or data selstililbe small. Only when discard rates are
also large does catch estimation vary substantiathen discard rates vary. The Group
considers that this is the aspect that matters foogihe estimation of catch and the provision
of catch advice.

Based on the STECF data and ICES information thekstwere classified into three groups:-

Group . Thirty four stocks which ICES indicatesathdiscarding is considered
negligible and STECF estimates that discardingss than 10%.

Group Il.  Twenty three stocks for which detaileatad on catch is available from
both ICES and STECF
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Group Ill.  The remaining 28 stocks for which eitH&ES or STECF indicate that
significant (>10%) discarding occurs and curreh@¥£S does not present
discard data in the advice sheets

The choice of the split at <10% of catch discartdedased on the perception that at such a
magnitude the risk to management caused by midggaicin of the discard rate could be
regarded as negligible. In this evaluation STEC$dssumed that MS submissions of discard
data to STECF databases reflect current availghfitdiscard data, and if zero or low rates
are reported for an area and species these riflgcttes in the relevant fisheries and that no
data is collected. The consideration for theseetigreups of stocks are discussed below.

6.1.1 Group |

Table 6.1-1shows the stocks in this group. Theetahlows the way ICES has considered
discarding in the advice; the availability of dédi Intercatch data; and the discard rate
obtained from STECF database. For these stock$ @@ @4 have discard rates less than 5%
for the remaining five with rates between 5 and 1tbre is some uncertainty regarding
raising from relatively few discard values in thEECF database.

Conclusions from comparison of Group | stocks.

ICES is expected to be able to provide catch adidcalmost all of these stocks and if the
discard element suffers from uncertainty the ermitsbe short term (a few years at most)
and small provided subsequent catches are repactaaately through the landing delaration.
The exceptions to this are some FUNm@phropsand some area advice for ling and argentine
where additional discard data may be needed. Alsmyst be underlined that the actual level
of additional mortality within pelagic fisheriesromg from slipping (the process of releasing
the unwanted catches taken in the net before hpoloard) is largely unknown, although
this can be considered as a form of discardinggseton 7). The best advice is obtained by
using a coherent analysis where assumptions inagisessment match the assumption in
advice. Thus the group concluded that as all tfferdnces are small the use of the ICES
methods for catch estimation should be continuealmf these stocks.
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Table 6.1-1Stocks in Group | (stocks with less th@#o discard in STECF databases), the table shtbesurrent basis of ICES advice regarding dis¢dhgsavailability of
detailed Intercatch data; the discard rate expdease % of the estimated catch; and the years wditeh quota data is potentially required.

; Implementation

Stock ICES Advice statement In Assessment ICES InterCatch STECF discard

data rate Year
Anchovy-IXa Assumed to be negligible No No 0% 2015
Anchovy-VIII Assumed to be negligible No Yes 0% 2015
Anglerfish-llla_IV_VI Assumed to be negligible No Yes 7% 2016-2019
Anglerfish-Vllb-k_Vllla_b_d Assumed to be negligible No No 3% 2016-2019
Anglerfish-Vllic_IXa Discard data available No Yes 0% 2016-2019
Argentine-Va Discard not available No No 0% 2016-2019
Blue Whiting-I_II_IN_IV_V_VI_VII_Vllla_b_d_e_XII_XIV Assumed to be negligible No Yes 1% 2015
Herring-25-29_32 Assumed to be negligible No Yes 0% 2015
Herring-28.1 Assumed to be negligible No Yes 0% 2015
Herring-30 Assumed to be negligible No Yes 1% 2015
Herring-31 Assumed to be negligible No Yes 1% 2015
Herring-Vb_VIaN_Vib Assumed to be negligible (reported for demersal No Yes 0% 2015

vessels)
Herring-VIaS_Vilb_c Assumed to be negligible No Yes 0% 2015
) . combined w

Herring-Vlla Assumed to be negligible No R 1% 2015

Viig,h,jk
Herring-Vllg_h_j_k Discard data available Yes combined w Vlla 1% 2015
Horse mackerel-IXa Assumed to be negligible No Yes 1% 2015
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Horse mackerel-Xa Discard data available Yes No 0% 2015

Ling-Illa_IV_VI_VII_VII_IX_X_XII_XIV Partial (underestimate) No No 9% 2016-2019
Ling-Va No No No 0% 2016-2019
Ling-Vb No No No 0% 2016-2019
Mackerel-VI_VII_Vllla_Vlilb_VIlld_Vlile_Vb_lia_XII_XIV Partial Yes Yes 5% 2015

Megrim-Vllic_IXa Discard data available No Yes 3% 2015

Nephrops-VI_Vb Discard data available Yes several FU 0% 2016-2019
Nephrops-VII Partial Partially several FU 0% 2016-2019
Norway Pout-Via No discards No No 1% 2016-2019
Plaice-Vlle Discard data available No Yes 4% 2016-2019
Sole-Vlla Discard data available No Yes 2% 2016-2019
Sole-Vild Assumed to be negligible No Yes 2% 2016-2019
Sole-Vile Assumed to be negligible No Yes 0% 2016-2019
Sole-VlIf-g Discard data available No Yes 3% 2016-2019
Sole-Vilh_j_k No discards No Yes 2% 2016-2019
Sole-Vllic_IXa No discards No No 0% 2016-2019
Spurdog-Allareas Partial No No 7% 2016-2019
Norway Pout-IV_llla Assumed to be negligible No Yes 10% 2015
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6.1.2 Group I

This group is based on the stocks for which ICERliphies discard data in its advice and data
is available in the STECF database. For this gtewgevaluations were conducted. First all
23 stocks landings and discards were compared dtmhcyears 2009 to 2012. Secondly
several individual stocks from the North Sea wexan@ned in detail to obtain greater
understanding of the differences.

Table 6.1-2 documents the differences in discarel oatained by comparing ICES discard
data obtained from the ICES advice sheets anded#ttaction from the STECF databases.

The main reasons for discrepancies between STEGFCHS data can be summarized in the
following.

» Different methods are used from ICES and STECF ruteroto raise discard
estimates when no information is available from aeniber State (see also more
detailed discussion below).

» Several inconsistencies can be found in the manageareas defined in the two
datasets due to ICES practice of moving catch teebénk area to stock and
STECF area specification from DCF.

» For some stocks the ICES expert working groups usmiag official landings
declarations considering this information as rééigdb perform the assessment. In
other cases the landings figures are raised bas#ukoexperts’ knowledge of the
stock by adding unallocated values to obtain thea®d ICES landings level.
These ICES figures are used to in the stock asseggrocess. STECF uses only
official submitted landings but does not carry staick assessment.

* Only EU Members States are obliged to submit dat8TECF whereas Norway,
Faros, Iceland and other countries provide datéC®S and can be a major
contributor in some stock catches. Discarding rategdifferent for some of these
countries that do not submit data to STECF.

* No Spanish data was submitted to STECF for yeal® 20hd 2011. For year
2012, Spanish discard information is only availdbleareas Vllic and IXa. Some
Spanish estimated values are included in the ICEBS&sdt used for the
assessment.

* No discard information was submitted from FranceSIECF for 2012 and
therefore only raised discard estimated valuesised. Furthermore, as written in
the STECF report regarding French submissions 826r year 2012 "Neither
biological data (age data) nor discards data weogiged. Discards data have
been provided the years before for 2010 and 201 Tdme is required in the use
of these data to draw firm conclusions about catehposition.”

One or more of the above inconsistencies may rasute discrepancies observed in the
discard rates in Table 6.1-1 between the two degtase

Figure 6.1-1 illustrates the estimated by stock yaar. Figure 6.1-2 shows the same
information aggregated over years expressed aaltb@ute difference in discard percentage
points. From these graphs it can be seen that ith@@nvergence over time and in 2012 all
differences are below 20% and 16 out of 23 arevbel6%. A discussion of differences
greater than 10% is given below by stock.
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Table 6.1-2 The differences in discard rate obthinecomparing ICES discard data obtained from @S advice sheets and data extraction from theCFTdatabases.

2009 2010 2011 2012
Stock Area RATE-STECF | RATE-ICES | DIFF-RATE | RATE-STECF | RATE-ICES | DIFF-RATE | RATE-STECF | RATE-ICES | DIFF-RATE | RATE-STECF | RATE-ICES | DIFF-RATE
Cod Via 74.13 69.84 4.29 81.51 58.41 23.1 88.14 78.63 9.51 85.92 71.45 14.47
Cod Vilb-c_e-k_VIII_IX_X_CECAF | 53.87 25.19 28.04 8.75 19.29 27.58 11.01 16.57
Cod IV_VIid_llla 28.22 33.80 5.58 17.73 25.42 7.69 17.6 24.37 6.77 17.38 23.81 6.43
Cod 22-24 6.78 10.40 3.62 11.97 8.84 3.13 10.44 4.55 5.89 4.32 5.03 0.71
Cod 25-32 7.61 6.43 1.18 7.99 6.58 1.41 10.9 7.10 3.8 13.34
Haddock | Via 37.66 36.56 1.1 49.22 48.25 0.97 44.08 46.99 2.91 9.24 9.40 0.16
Haddock | Vib 40.7 32.48 8.22 8.25 7.49 7.39 0.1 3.31
Haddock | Vila 61.06 10.77 37.07 26.3 39.51 40.21 0.7 62.7 67.11 4.41
Haddock | Vilb-k_VIII_IX_X_CECAF 36.57 48.71 12.14 30.19 62.02 31.83 38.12 52.71 14.59 22.3 35.52 13.22
Haddock | IV_llla 23.23 24.33 1.1 25.1 25.90 0.8 26.41 24.84 1.57 11.91 12.00 0.09
Hake IV_VI_VI_VII_Vb_XI_XIV | 2.51 10.27 7.76 22.27 6.41 15.86 8.9 7.27 1.63 4.6 7.43 2.83
Hake Vilic_IXa 17.08 13.24 3.84 18.85 9.31 9.54 30.41 10.24 20.17 22.1 12.36 9.74
Megrim | IVa_VI_Vb_XII_XIV 2.6 12.76 10.16 1.32 7.23 5.91 0.78 15.00 14.22 2.44 14.08 11.64
Megrim | VII_Villa_b_d 11.03 16.32 5.29 8.66 25.05 16.39 11.16 21.88 10.72 8.73 19.37 10.64
Plaice Vila 37.47 71.13 33.66 41.48 87.10 45.62 64.69 50.42 14.27 82.1 64.75 17.35
Plaice Viif-g 46.06 56.77 10.71 53.49 60.74 7.25 41.44 72.45 31.01 79.58 68.13 11.45
Plaice v 421 44.93 2.83 33.7 42.80 9.1 51.07 37.38 13.69 53.35 44.47 8.88
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Salmon 32 11.08 11.31 0.23 11.85 11.67 0.18 10.17 9.64 0.53 8.65 10.03 1.38
Salmon 22-31 4.27 3.56 0.71 4.32 3.93 0.39 3.05 4.52 1.47 4.15 4.17 0.02
Whiting | Via 62.63 46.20 16.43 74.92 74.42 0.5 57.21 59.58 2.37 78.11 69.90 8.21
Whiting | Vlla 98.24 94.93 331 63.83 89.52 25.69 88.83 94.06 5.23 92.71 96.55 3.84
Whiting llla 86.05 30.76 55.29 91.43 54.25 37.18 92.25 87.55 4.7 62.56

Whiting IV_viid 86.68 29.50 57.18 43.91 38.85 5.06 30.12 38.79 8.67 38.03 32.96 5.07
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Figure 6.1-2 Absolute differences on discard ratettie 23 stocks obtained from ICES advice shemdsdata extraction
from the STECF databases. This shows that diff@®ace reducing and by 2012 all differences areupd% and 16 out
of 23 are below 10%. See text for discussion dedinces greater than 10%.

6.1.2.1Stocks from group Il with less than 10% differehetwveen STECF-ICES discards ratio in all
years:

The following eight stocks all appear to have didcastimation that is similar in both ICES and
STECF data over all years from 2009 to 2012 ansl ¢onsidered it should be possible to give catch
advice. They are: Cod_IV_VIid _llla, Cod 22-24, C@8-32, Haddock Via, Haddock VIb,
Haddock IV_llla, Salmon_32, Salmon_22-31.

6.1.2.2Stocks (seven) from group Il have a differencerettgr than 10% between STECF-ICES
discards ratio in 2012:

Cod_Via
The absolute difference between STECF-ICES diseid (DR) in 2012 is 14.47%. ICES Landings
(2009-2012) are around double than those repoot&I ECF and the discards data is comparable.

The management areas between ICES and STECF fostihck are the same. However, Norway
doesn't submit data to STECF (i.e. missing ~57 2ane2012). The differences are because ICES
reallocates landings between Via and IVa due arnsaeporting. (in 2012 are 466 tonnes compared
with official landings of 215.)
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Conclusion: ICES provides catch advice for thisktbut the estimates are uncertain and may remain
So.

Cod_Vlle-k

The absolute difference between STECF-ICES discatid (DR) in 2012 is 16.57%. In addition,
ICES Landings in 2011 higher than those reporteé8teCF and STECF discards are 2.5 times higher
than ICES in 2011 and 3 times higher in 2012. |IGE® reallocates landings taken in the southern
part of Vlla (statistical rectangles 32E3 and 3249 VIlg as they are considered to be associated
with the Vlle-k stock.

There is a difference in areas covered by the Edag@ment units for this stock and the ICES stock
areas. Also, France didn't submit any discardsesafar 2012 to STECF, hence only raised discard
estimates are used in STECF resulting in a highbaurof discard weights. ICES Landings in 2011
included 1828 French highgrading tonnes (estimfxtad self-sampling programme).

Conclusion: ICES does not currently provide catcvi@. There is uncertainty in the discard
estimates data is available at ICES and in the $TH&abases. ICES should evaluate available
(including STECF data) discard data to assesglitalslity to give catch advice.

Haddock_Vlib-k

The absolute difference between STECF-ICES discatid (DR) in 2012 is 13.22%. Landings are
comparable between both data sets but ICES dis@asd2-3 times higher than those reported to
STECF for all years. ICES also reallocates landitegg®n in the southern part of Vlla (statistical
rectangles 32E3 and 32E4) into Vllg as they aresicamed to be associated with the VIIb-k stock.

Regarding the discards, ICES Advice states thateTiseconsiderable uncertainty around the estimated
discard numbers-at-age due to the diverse fishargl (discarding) practices and relatively low
numbers of discard samples. However, the assessappetrs to be relatively robust to the absolute
levels of discards. For this stock there is alddifierence in areas covered by the EU management
units reported to STECF and the ICES stock are#$erBnce in management areas and different
raising methods used may account for the obseriffsdlahces.

Conclusion: ICES provides catch advice. It islijkibe real differences in DR are less than 10%

Megrim_IVa_Vla
The absolute difference between STECF-ICES discatid (DR) in 2012 is 11.64%. Landings are

comparable between both data sets but ICES diseaedsiuch higher and not comparable with those
from STECF (i.e. in 2012 the ICES discards arertes higher).

Regarding the discards, ICES Advice states thaP@®i2 due to paucity and absence of discard data,
historical discards levels are assumed. For toisksthere is also a difference in areas coverethby
EU management units reported to STECF and the 196k areas. In addition, data from Norway is
available to ICES but not reported to STECF. Dédfezes in management areas and different raising
methods used may account for the observed differerOverall because discard rates are relatively
low the uncertainty does not give rise to majofellénces in estimates of catch.
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Conclusion: ICES already gives catch advice. Ddferes are just over 10% ICES could review
available data to see if improvements can be mideigh as discarding is a small proportion of the
total catch advice is unlikely to change signifittan

Megrim_VII_VIII

The absolute difference between STECF-ICES discatid (DR) in 2012 is 10.64%. ICES discards
from 2009-2012 are 2-5 times higher than thosertegdo STECF. Landings are higher in 2009-2011
in ICES data set and in 2012 in STECF data set.

Regarding the discards, ICES Advice states thatingportant contributor to the megrim catches,
France, has not provided discard estimates inasiedecade’. For this stock there is also a diffeze

in areas covered by the EU management units reptnt8 TECF and the ICES stock areas (i.e. Vlla is
not included in ICES). In addition, ICES stock rsfeto the megrim speciesepidorhombus
whifflagoniswhereas data reported to STECF refers to all megpecied.epidorhombuspp. Also,
France didn't submit discard data to STECF in 281i®to ICES in the last decade and therefore raised
discards may not be comparable due to differenceaising methods.

Differences in management areas and differentngisiethods used may account for the majority of
the observed differences. Overall because diseded are relatively low the uncertainty does nee gi
rise to major differences in estimates of catch.

Conclusion: ICES data is reported to be partiaffedences are just over 10% ICES could review
available data include that from STECF to see priovements can be made, though as discarding is a
small proportion of the total catch advice is ualikto change significantly.

Plaice_Vlla

The absolute difference between STECF-ICES discatid (DR) in 2012 is 17.35%. Landings are
comparable in both data sets with small unrepoldedings in ICES data. Discards values are not
comparable between both data sets with STECF dis@atimes higher than ICES.

Regarding the discards, ICES Advice states thasc@&nd information from Northern Irish and Irish

Nephropsfleets became available for the first time thisary¢2013), enabling improved discard

estimates for the most recent years (2010-2012¢add® no time-series of this information was
available to be incorporated in the assessment Inthae previous discards computation was used.
However, the new discard information was used tantjty the catch advice.” For 2012 data, two

discards values sets were available in ICES AdVfdibe most recent ICES discard figure is used for
2012 then the difference between the discard matéde reduced to 12.2% making this estimation
more consistent with STECF data.

Different discards raising methods used by ICES &WECF may account for the observed
differences.

Conclusion: ICES provides catch advice. Differeram@sacceptable.
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Plaice_VIIf-g

The absolute difference between STECF-ICES discatid (DR) in 2012 is 11.45%. Landings are
comparable in both data sets. However ICES disdands 2011 are 4 times higher than those reported
to STECF and STECF discards in 2012 are higherttihase in ICES.

French discards are raised estimates resultinggim values which may not be representative. ICES
used UK's discard estimates to raise French (arneajatributor to the catch) and Northern Ireland
discards.

Different discards raising methods used by ICESSREHCF may account for the observed differences

Conclusion: ICES provides catch advice. Differerm@sacceptable.

6.1.2.3All other Group 2 stocks (eight stocks) with >10%edence between STECF-ICES discards
ratio for years prior to 2012:

Haddock Vlla

The absolute difference between STECF-ICES discatid (DR) in 2010 is 26.3%. Discards in
STECF for 2010 are significantly lower comparedhe rest of STECF time series and to ICES in
2010.

The differences in discards raising methods use8T&CF and ICES probably accounts for the
inconsistencies in discard values in all years.

Difference in DR in the most recent year (2012) laeéow 10% indicating that differences in catch
estimation are acceptably small

Conclusion: ICES provides catch advice. Differerem@sacceptable.

Hake IV_VI_VII_VIII_Vb_XIl_XIV

The absolute difference between STECF-ICES disetid (DR) in 2010 is 15.86%. ICES Landings
are 2-3 times higher than those reported to STECFRIf the years. More specifically, ICES discard
values in 2010 are significantly higher than thageorted to STECF.

There is a difference in areas covered by the Edag@ment units for this stock and the ICES stock
areas. ICES includes llla and doesn't include VH, add XIV. In addition, ICES for 2011-2012
considers high unreported landings in the assedsntereas STECF deals only with official reported
values.

Conclusion: Differences in DR in the most receetary (2012) are below 10% indicating that
differences in catch estimation are acceptably lsriBalta may be partial, missing data issues need to

be addressed.

Hake_ Vllic-IXa
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The absolute difference between STECF-ICES discatid (DR) in 2011 is 20.17%. Landings and
discards values are not comparable for years 201Q-2

The main reason for this is the missing Spanisa ftam STECF data set since Spain has not provided
these values for these years. Spain is the maet ith these waters. However, ICES uses estimétes o
the Spanish landings and discards in the assessment

Conclusion: Difference in DR in the most recentry@®12) are below 10% indicating that differences
in catch estimation are acceptably small. Data beagartial, missing data issues need to be addtresse

Plaice_IV

The absolute difference between STECF-ICES disid (DR) in 2011 is 13.69%. STECF discards
in 2011-2012 area higher than those reported toSIQ#oreover, ICES discards in 2010 are 50%
higher than those reported to STECF.

The differences in discards raising methods usetCBS and STECF probably accounts for the
inconsistencies in discard values.

Difference in DR in the most recent year (2012p&dow 10% indicating that differences in catch
estimation are acceptably small

Conclusion: ICES provides catch advice. Differerem@sacceptable.

Whiting_Vla

The absolute difference between STECF-ICES discatid (DR) in 2009 is 16.43%. Landings are
comparable between both data sets but STECF dsseaedhigher than those estimated by ICES in
years 2009 and 2012.

The differences in discards raising methods usetCBS and STECF in a high discarded stock
probably accounts for the inconsistencies in dvatues.

Difference in DR in the most recent year (2012p&ow 10% indicating that differences in catch
estimation are acceptably small

Conclusion: ICES provides catch advice. Discarésare high and may lead to overall uncertain
catch estimation. Differences between STECF andbI@fe acceptable.

Whiting_Vlla

The absolute difference between STECF-ICES discatid (DR) in 2010 is 25.69%. Landings are
comparable between both data sets but ICES disca{10 are 5 times higher than those reported to
STECF in 2010.
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The differences in discards raising methods usetCBS and STECF in a high discarded stock
probably accounts for the inconsistencies in de@ues. Moreover, discard figures from Northern
Ireland where introduced to ICES in 2009 for thistftime.

Difference in DR in the most recent year (2012p&ow 10% indicating that differences in catch
estimation are now acceptably small

Conclusion: ICES provides catch advice. Differerem@sacceptable.

Whiting_llla

The absolute difference between STECF-ICES discatrd (DR) in 2009 is 55.29% and in 2010 is
37.18%. ICES landings are higher than those repadeSTECF for all available years. However,
ICES discards are significantly lower compared T&ESF values for years 2009 and 2010 probably
due to different raising methods. Moreover, Norwiags not submit data to STECF but this data are
available in ICES.

Difference in DR in the most recent year (2012p&ow 10% indicating that differences in catch
estimation are acceptably small

Conclusion: ICES provides catch advice. Discarégadre high and may lead to uncertain catch
estimation Differences between STECF and ICES ecemable.

Whiting_IV_VIld

The absolute difference between STECF-ICES discatid (DR) in 2009 is 57.18%. Landings are
comparable between both data sets but STECF dscar@009 are 15 times higher than those
estimated by ICES. The high discard figure foun@@9 STECF data is deriving from high French
discard figures due to the raising method of ddemtimates followed.

Difference in DR in the most recent year (2012p&ow 10% indicating that differences in catch
estimation are acceptably small

Conclusion: ICES provides catch advice. Differenoetsveen STECF and ICES are acceptable.

Conclusions from comparison of group Il stocks.

For the 23 stocks where detailed evaluations warded out there is evidence of convergence of
values between STECF and ICES catch estimatesekt &vel. There are a number of identified
reasons why there will always be differences betwtbe two analytical methods. They use different
segmentation schemes and different approacheaifing segments without discard data. For 16 of
the 23 stocks absolute discrepancies between thelisgard rates are now under 10%. For the other 7
some of the reasons for differences have beenifig@entThe group concluded that for all these stock
the difference are now small and unlikely to cdnite significantly to catch advice. The best advice
obtained by using a coherent analysis where assomspin the assessment match the assumption in
advice. EWG 13-16 concluded that the ICES estimsitesild be considered the definitive estimates
for the basis of assessments and catch forecastsich cases, as discards levels are low, futuch ca
quotas will not be significantly greater than theorresponding landings quotas.
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6.1.3 Some differences between STECF and ICES type obaqgtp with a specific focus on the
fishery-based raising as used in the North Sea.

The ICES WGNSSK/MIXFISH data call approach (whishabout to be extended to other ICES areas
and working groups) was initiated after that theXMISH group unsuccessfully tried to use the

STECF data for their own purposes back in 2008-200@ sum of catch and age distribution in the

STECF data did not match sufficiently well the IC&8ck level estimates, which prevented relevant
analyses of partial F to be performed.

In 2013, ICES WGMIXFISH started a more precise cangon of the metrics coming from STECF
and from ICES WGNSSK/WGMIXFISH for the North Seadts. The totals landed and effort
employed by directly comparable categories showddtliie same between datasets, and indeed
WGMIXFISH concluded that the issues were not imguairt although they might still occur due to
differences in segmentation. But as expectedlatigest differences between the data sets weralfoun
in the discard estimates (after raising).

Discard data is only sampled for a fraction of o fleets. The way the discard data is raisedimwit

a nation can be affected by the grouping of vessgtiied by a fleet specific data call. Additionall
once the ‘raw’ data is supplied a working group bhsices whether to assign (raise) a discard rate
(and associated discards) to unsampled fleets fagl how. Assignment process for WGMIXFISH
and STECEF is different, as described below.

Differences could then result from different rufes assigning discards to metiers where discard dat
is missing in the working groups but it could alsoan effect of countries submitting different dist
estimates to various working groups.

Description of the differences in data collectiowl aaising procedures

Differences in the data call

The Commission’s effort data call for STECF requizgh at a scale with is finer than the scale hgual
sampled by national institutes. The informatiomeiguested at a finer breakdown of mesh size, vessel
length, and specific condition than the DCF métiers

In contrast ICES WGNSSK/MIXFISH data call proceediem a bottom-up ad-hoc approach where
the individual institutes indicated their actuaimgding strata, which often span over several closel
related DCF level 6 metiers (e.g. OTB_DEF 70-99 0Oafd OTB _CRU _70-99 0 0, or
OTB_DEF _100-119 0 0 and OTB_DEF_>=120_0_0). Thedeah strata (“supra métiers”) have
formed the basis of the data call, allowing forhbotetiers which are largely common to all countries
and also to some country-specific strata (for eXBOTRU_70-99 2 35). This approach reduces the
number of segments without discard information.

For the North Sea (area 4), there can be typicHy4 times more strata for a country to fill ireth
STECF data call than in the ICES WGNSSK/WGMIXFIS&talcall.

Raising procedures

The principles for raising information (both disdarratio and age distribution) from sampled to
unsampled strata differ between the two procedures.

In the STECF databases, the raising is entirelgraatic, applying fixed procedures that have been
unchanged for many years now. The raising is domethe lowest stratum level, i.e.
area*quarter*gear*mesh size, where a country’sitagglwithout discards (and/or age information) is
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raised by available discards ratio (/age distrimg) from other countries within the same stratlim.
there are no sampled strata available, then ningais performed. This method is therefore fully
objective and quick, but bears some risk for adisfain the raising, where irrelevant or incongsiste
discards ratio are used equally (for example ibantry has closed a fishery in 4th quarter by quota
exhaustion, higher discards ratio may apply to rott@untries which haven't been in the same
situation).

In the ICES InterCatch database as used by the WVBBNSGMIXFISH for the North Sea, the raising

Is entirely manual and requires expert judgemen2013, a number of tools have been developed and
applied to the 2012 data in order to screen andalie the data available and help taking informed
decision. Discards ratio by metier and country pldted. The ICES WGs have applied consensus
guidelines, with the basic principle that no unskedpnetier should be left without a discards estima
(unless there is a good argument for doing so)s Thplies that if there are no sampled strata tyrec
related to raise from, then a decision can be n@addoose any other strata, or the average achoss a
strata. Facilities have been developed in IntetCatcorder to group sampled and unsampled strata,
allowing quicker and more efficient work. This fag procedure avoids pitfalls of using irrelevant
strata for raising métiers, and can better invaxpert knowledge; but compared to STECF, this
procedure is more demanding in time and expelgs@ore subjective and more likely to evolve from
year together with increased but also variable kadge of the experts involved.

It cannot be said that either can be considerece moress appropriate than the other one, as both
procedures bear different advantages and disadyes&s explained above.

Discards information by fleet for the main North Se demersal stocks

The overall consistency at the stock level as shiomthe analyses above can nevertheless hide major
disparities when breaking down at the fleet-coutewel.

A brief illustration of this is given below (Tab&1-3) with the example of 2012 whiting catch data
area 4 (nb in this example InterCatch DCF métiergehbeen allocated to the equivalent STECF
categories in the best way for comparison purpdsegxample OTB DEF >=120 0 0 is included in
TR1)

ICES INTERCATCH STECF
Gear ~ 12012 landings 2012 Discards 2012 DR Gear 2012 landings 2012 Discards 2012 DR
BEAM 6 29 0.83 BEAM 8 20 0.71
BT1 1 0 0.33 BT1 1 0.00
BT2 33 1372 0.98 BT2 280 1657 0.86
GN1 7 7 0.49 DEM_SEINE 39 0.00
GT1 3 2 0.40 DREDGE 0 0.00
LL1 2 1 0.33 GN1 2 207 0.99
oth 279 140 0.33 GT1 1 9 0.86
OTTER 294 146 0.33 LL1 0 0.00
TR1 7925 837 0.10 none 0 0.00
TR2 3815 3223 0.46 OTTER 58 1425 0.96
Grand Total 12366 5757 0.32 PEL_SEINE 1 0 0.07
PEL_TRAWL 339 0.00
POTS 0 0.00
TR1 7805 713 0.08
TR2 3474 4448 0.56
TR3 74 0.00
Grand Total 12083 8477 0.41

Table 6.1-3Comparison of ICES (InterCatch) and SFEaBdings and discards estimates for equivalemag@ment units
groupings for catches of whiting in the North Seairny 2012.

The total landings for the entire area are consistnd the absolute difference in the estimatextall
discards rate lie within 10%. Yet, the breakdowiween gears differs, both with regards to landings
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and to discards. Ultimately, the overall picturegisbally coherent in terms of the scale of landing
and discards ratio for the main gears (TR1-TR2,ctvlare likely to be sufficiently sampled, while
discards and discards rate estimates are obviowsitg uncertain for the less important (and thus les
sampled) gears for this stock

Certainly, it is clear that the best way to reduceertainty linked to the raising method is to reslu
the amount of landings that are not sampled faradds information.

The ICES WGNSSK 2013 has produced a range of glattrating the importance of sampled vs.
unsampled strata:
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Figure 6.1-3 Sampled vs. unsampled landings stoat2012 whiting in North Sea and Skagerrak (soulC&S WGNSSK
2013). The first group of bars shows landings%iof total landings) for strata by metier (legeadyl country (color) that
have some discards information attached. The segomup of bars illustrates the unsampled strat@ Hlhck line is the
cumulative proportion, with grey lines showing @@, 95 and 100% of total landings. For this stagdightly more than
85% of landings have discard information attached.

The analysis presented in Figure 6.1-3 shows thrainbst of the main demersal stocks in the North
Sea, landings are well covered by discards sanglingth fairly high landings proportions: above
80% for cod and whiting, and up to 95% for saitiejdock or plaice in Skagerrak, but 70% for plaice
in the English Channel.

Similarly, the STECF databases now include a qualintrol code (A, B or C) indicating the % of
landings covered with discards information.

Conclusions from NS data

Such diagnostics are considered a very useful suynwfathe information available, and should
hopefully be expanded to other stocks from otheasrand ICES working groups and the use of
intercatch generalized (or replaced by the regi@ath Bases when these get fully operational). A
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high % coverage involving the DCF métiers givesfitamce that differences between ICES and

STECF discards estimates may not be too largenlgstioe marginal strata will have to be raised by

one or another method. They also provide infornmateo Member states wanting to develop discards
atlas on which information is directly reliable asming from the Member states own discards

sampling program. The small number of métiers astefies not nationally covered cannot be

expected to have a fully reliable and robust ddeastimate, which ever source is used, but overall
for the fisheries examined the results appear pbuca the estimation of catch adequately for giving

advice for the North Sea.

6.1.4 Group Il

Four populations are identified by ICES as cursentithout discard data to give catch advice and by
STECF as having some discard data available. Foesaf these stocks there may be a potential to
move to catch advice. Seventeen populations ardifigel by ICES as currently with discard data but
in most cases ICES does not currently use thisidaaasessments. For these populations STECF has
some discard data available in the STECF datab@besgroup examined the data, and its variability
preliminary analysis evaluated the potential to entiy catch advice. It is not possible to draw ganer
conclusions for this group and each stock is camei separately below.

Cod-Vlla (Implemented 2016-2019)

Currently ICES does not include discards in thesssient and does not advise on catches but rather
that there should be no directed fishery. The Woreindicates that WKROUND 2012 collated
recent discard information provided by Member Stdte the stock. In conclusion the current discard
information is considered by the WG as represamgatf the information for the main fleets
highlighting strong differences between nationakerly and potentially regional discard rates$hes
national fleets tend to fish differing areas wiiffating gears. The WG should examine if the data a
sufficiently precise to give catch advice. In sosbecks in this situation the target F has beenaedu
considerably in an unsuccessful attempt to comatdhes by making landings more restrictive. Also
the fraction of the catch that is discarded mayehaecome very large. Managers might want to look at
the suitability of the cod management plan provisiwhen moving from landings to catch quotas.

Conclusion: discussions with managers should be ihasvintended to translate restrictive landings
advice to catch quotas. Additional work will be weed to establish what is needed to give catch
advice.

Dab-22-32(Implemented 2015-17)

ICES states that discards are known to take plagethe data are insufficient to estimate a discard
proportion that could be applied to give catch edyitherefore total catches cannot be calculated.
STECF reports discard data from Germany DenmarkSametden at least for years 2009 to 2012. This
data gives a range of discard rate (discard/catth).45 to 0.60. The ICES WG should evaluate

available data including those from STECF and mte\the best estimate of catch. (This stock will be

benchmarked by ICES in January 2014)

Conclusion: discard rates of this magnitude needeaconsidered in catch advice. As the factors
appear to be fairly consistent ICES should reviesailable discard data, including that given to
STECF and see if catch advice can be given anatiindicate what is needed in order to do so.
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Dab-1V_lIlla (Implemented 2016-2019)

ICES states that discards are known to take plagethe data are insufficient to estimate a discard
proportion that could be applied to give catch edyitherefore total catches cannot be calculated.
STECF reports discard data from seven EU coun#iieand the North Sea from 2003 to 2012 with

overall discard rates of between 0.84 and 0.96 hvingplies very high catches relative to landings.

The ICES WG should evaluate available data inclyidimose from STECF and provide the best

estimate of catch. Managers might like to consitleetting catch quotas between 7 to 20 times the
landings is the appropriate management responghifostock.

Conclusions: There will be considerable uncertaimtycatch estimates for stocks with such high
discard rates. ICES should review the availabla datl provide estimates of catch. The issues &f suc
large multipliers should be discussed with manapets ICES and STECF might consider the way
catch advice should be given under these situations

Herring-1V_llla_VIld (Implemented 2015)

In 2013 ICES states that all catches are assuméee tanded. Discards have been reported in some
years and ICES already provides catch advice. STEgpBrts very variable discard rates. There
appear to be some rather high values which appelae the result of automatic raising in areas with
sparse or missing data. In the absence of infoamdt the contrary the ICES EWG estimates appear
to be the best basis for catch estimation for shek. This stock could be included in the Group |
stocks.

Conclusion: There appears to be sufficient da&dltov ICES to provide catch advice.

Horse mackerel-lla_IVa_VI_Vlla-c_Vlle-k_Vllla_b_d_e (Implemented 2015)

ICES currently provides advice on landings for Véasthorse mackerel. ICES states that discards are
underestimated, with discards data available fones@f the main fleets. The STECF discard data

suggests relatively low variable rates betweend @t2 since 2009. The reported discard data may
only partial reflect the extent of discarding. Guntly discard estimates for fisheries on this stock

appear to be unsuitable for estimating catch qudtasmay be necessary for additional data to be

collected.

Conclusion: additional work may be required to lelssh what is needed to give catch advice.

Herring-llla_22-24 (Implemented 2015)

In 2013 ICES states that all catches are assumdzk ttanded. Discards are not included in the
assessment and are considered to be low, bunitextain if there is a substantive catch slippssyie.
STECF reports very variable discard rates. Thepeapto be some rather high values which appear to
be the result of automatic raising in areas witlrsp or missing data. In the absence of informdaton
the contrary the ICES EWG estimates appear to &ddst basis for catch estimation for this stock.
This stock could be included in the Group | stocks.

Conclusion: There appears to be sufficient da&dltov ICES to provide catch advice.

Horse mackerel-IVb_IVc_VIid (Implemented 2015)

ICES advice is based on ICES approach to dataddnstocks and is based on catch. Discards are
known to occur some discards included in the assasissince 1997. STECF reports very variable
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discard rates. There appear to be some rathervailgies which appear to be the result of automatic
raising in areas with sparse or missing data. énabsence of information to the contrary the ICES
EWG estimates appear to be the best basis for estitmation for this stock. This stock could be

included in the group 1 stocks.

Conclusion: There appears to be sufficient da&ltov ICES to provide catch advice.

Lemon sole-IV_llla_VIid (Implemented 2016-2019)

ICES states that discards are known to take plaatethe data are insufficient to estimate a discard
proportion that could be applied to give catch aeyitherefore total catches cannot be calculated.
STECF reports discard data from seven EU coungieand the North Sea from 2003 to 2012 with

overall discard rates of between 0.06 and 0. 38jgh in recent years it has been more stable batwee
0.17 and 0.27. The major catches appear to be gofrom fleets with discard data suggesting catch
estimation may be possible.

Conclusion: ICES WG should evaluate the availakl@a dhcluding those from STECF and evaluate if
catch estimates can be obtained.

Ling-1_Il (Implemented 2016-2019)

ICES states that Discard data are not availableCFTEeports discard data from only one country,
Germany, giving an overall discard rate of 0.47 Wwith considerable variability of between 0.01 to
0.61 over the years 2009 to 2012. It may be thauticertainty in the discard rate makes it diffical
give catch advice however, equally, the use ofitagglquotas to manage a fishery with such variable
catches results in equally poor advice. Collectbmore data would be helpful.

Conclusion additional data on discarding is requiteestimate catches for this stock
Argentine-I_I1_IVV_VI_VIL_VII_IX_X_XII_XIV_Illa_Vb (Implemented 2016-2019)

Based on the ICES approach for data limited stokkES advised on catches in 2013 however, the
2013 advice sheet makes no clear distinction betisadings and catch. The advice sheet notes that
‘Greater silver smelt can be a very significantcdrsl species in the trawl fisheries of the contiaken
slope of Subareas VI and VII, particularly at deptf 300—700 m.” STECF reports very variable
discard rates from five counties but the values may be reliable. Currently there may not be
sufficient data to estimate catch quotas for thecges.

Conclusion additional data on discarding is requiteestimate catches for this stock

Nephrops-IV (1 January 2016)

According to ICES, discards estimates are availedlesome FUs but not for all of them. When data

are available, discarding rates vary between FUk ame similar to STECF estimates for all FUs

combined which vary from 5 to 13% over the lasteang (2010-2012). Survival rates estimates are
also available (25%). A summary of information dafalie at the FU levels is presented below:

« FU5: No data is currently available. The DutcH-sampling programme may provide some
discard estimates next year. ICES assumes discat@s to be similar to those from FU6 but
they are neither used in the assessment nor uggdvigle catch advice.

« FUG6 : Discard rates are available and are aroufd 42 average over the last 3 years (2010-
2012). They are used to provide a catch advices Tigure includes discards expected to
survive the discarding process assumed to be 18#edbtal number discarded for this stock.
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* FU7 : Discard rates are very low and are includethé catch advice (1% on average over the
last 3 years (2010-2012)). This figure includescalids expected to survive the discarding
process — assumed to be 25% of the total numbeairdisd for this stock

» FUS8 : Discard rates are around 13%, average da#te8 years (2010-2012). They are included
in the catch advice. This figure includes discaedpected to survive the discarding process
assumed to be 25% of the total number discardetthistock.

* FU9: Discards rates are around 7% (the averagéeofast 3 years (2010-2012)). They are
included in the catch advice. This figure includitscards expected to survive the discarding
process assumed to be 25% of the total numberrdiedtdor this stock.

« FU10: No discard information is available. Howevire landings for this FU are very low
(around 50t).

» FU32: Discards are not used in the assessment. #OES not provide catch advice. Some data
is available from Danish fleets but is does notecall quarters.

« FU33: Discards are not used in the assessmeng tHoEs not provide catch advice. Some data
is available from Danish fleets but it does noteroall quarters.

* FU34 : Discards are not used in the assessmen® HOEs not provide catch advice. Some data
is available in 2011 and 2012 from Scottish fleets.

Conclusion: The importance that discards data ladadble at FUs level needs to be stressed, assthis
not currently the case in the current STECF datghds is also important to note that ICES already
provides catch advice for several FUs. ICES is eraged to compile and/or collate discards data for
those FUs for which no catch advice is currentyvpded.

Plaice -20— 2016-2019

ICES states that discards are known to take place, provided already a catch advice for 2014,
applying a discard ratio of 12%. A benchmark isgasgged for 2015. STECF reports discard data from
Denmark, Sweden and Germany at least for years @0P312. This data gives a range of discard rate
(discard/catch) of 0.08 to 0.25 and a value of Gat2012. Therefore the ICES and STECF estimates
could be assumed to be almost identical now.

Conclusion: No additional actions should be und@mnaand current protocol to derive catch advice
could be maintained.

Plaice-21_22_23- 2015-2017
Plaice-24_32- 2015-2017

ICES states that discards are known to take platehe data are insufficient to estimate a discard
proportion that could be applied to give catch edytherefore, total catches cannot be calculated.

Discard estimates are available for recent yearsafminot used in the assessment and the advice yet
These stocks will be benchmarked in 2014 with gsimption that a catch advice will be available for
2015. Recent preliminary discard estimates arelablaiin the ICES expert group report. For 2012
ICES estimates are 0.31 whereas STECF estimate®.8B and 0.66 for plaice-21_22 23 and
plaice24 32 respectively. The STECF average ratibdth stocks over the period 2003-2012 is 0.43.

Conclusion: The current information and the plahedchmark suggest that ICES may be able to give
a catch advice for 2015 consistence with the dasdladble but this may be dependent on benchmark
scheduling.
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Plaice Vllb-c — 2016-2019

ICES states that based on the ICES approach farldaited stocks, that catches should be no more
than 30 tonnes. The landings of plaice in Vlib-e are very small in recent years (about 30t). Ddsa
are a significant component of catch (~68%), with available time-series extending from 2004 to
2012. Discards have exceeded landings since 20@6tha proportion that discards contribute to total
catch has continued to increase in recent years26d2 ICES estimates are 0.68 whereas STECF
estimates range from 0.33 to 0.70 with a value.8® Gor 2012.

Conclusion: Although the ratio’s from ICES and STEGiffer somewhat, applying the ICES discard
ratio appears not to be inconsistent with all tifermation available.

Plaice-VIld — 2016-2019

ICES states that discards are known to be higltémmot be quantified; therefore total catches canno
be calculated. This stock is scheduled for benckethin 2015 and discard estimates will be available
in 2015 and most likely already in 2014. Prelimindiscard rates are estimated around 30-35%.

Comparison between the ICES and STECF estimateahifostock would be rather meaningless as the
STECF estimates for some gears have been derivegl a1is automatic raising procedure that in those
cases was not appropriate.

Conclusion: The current information and the plabhedchmark suggest that ICES may be able to give
a catch advice for 2016.

Plaice-VIIh_j_k —2016-2019

ICES states that discards are known to take platecdénnot be quantified; therefore total catches
cannot be calculated. However recent preliminasgalid estimates are available in the expert group
report. In 2012 a significant part of the catche¥iljk were discarded: 42% by numbers and 30% by
weight. Some of the Comparison between the ICES SINACF estimates for this stock would be
rather meaningless as the STECF estimates for gmaes have been derived using an automatic
raising procedure that in those cases was not pppte.

Conclusion: The current information suggests t6&3 will be able to give a catch advice for 2016.

Plaice-VIII_IXa - 2016-2019

ICES states that based on the ICES approach tdlidatad stocks, that catches should decrease by
20% in relation to the last three years average uhe uncertainty in the landings data, ICESois
able to quantify the resulting catch. There is Vdtle biological information available. Plaice waot
recorded by either the Spanish or Portuguese disaaloservation programs. Discard information
provided to STECF is minimal and highly uncertain.

Conclusion: Reliable information is needed to pdeva catch advice for this stock.

Skates and Rays-llla_IV_VIlid-e - 2016-2019

Discard information is available and could be pded in the future by ICES. However for the
moment it is not expressed as an “overall discatk"r (percentage), but as length-frequency
discarding figures for different species. The didtay patterns found that in general, the main
commercial skate species were retained from 27a8tbtal length, and 50% retention occurred at 49—
51 cm. Nearly all skates were retained at >60 otal ttength. Amblyraja radiatawas generally
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discarded across the entire length range (12—-69 8§ CF reports discard data from Denmark and
Sweden only for the years 2003 to 2012. The rarigiscard rates for all skates and rays together
vary between 0.36 and 0.82 with a value of 0.6(@fk2.

Conclusion: There will be considerable uncertaintgatch estimates for stocks with such high dscar
rates. ICES should review the available data aodige estimates of catch. The issues of such large
multipliers should be discussed with managers WGHS and STECF might consider the way catch
advice should be given under these situations.

Skates and Rays-Vla-b_Vlla-c_Vlle-k - 2016-2019

Discard information is available and could be pded in the future by ICES. However for the
moment it is not expressed as an “overall discatk”r (percentage), but as length-frequency
discarding figures. Although there may be widespreiscarding of both skates (e.g. of small
individuals and prohibited species, and if veshalg restrictive quota) and dogfishes, a proporion
these fish will survive in some fisheries. The discrates provided by STECF range from 0.14 to
0.28.

Conclusion: The current information suggests t6&3 will be able to give a catch advice for 2016.

Skates and Rays-VIII_IX - 2016-2019

Discard information is available for the main fleéBasque OTB fleet in VIII, Spanish fleet in IXa
and Vllic, Portuguese OTB fleet in 1Xa and Deep-avdbngline Portuguese fleet). However, for the
moment it is not expressed as an “overall discatd”r(percentage), but as frequency occurrence
discarded numbers and/or volume. Therefore theativéiscard rate remains unknown. The discard
rates available to EGW-13-16 are considered uriielia

Conclusion: it is unclear if ICES will be able toogide catch advice for 2016.

Skates and Rays-X_XII_XIV - 2016-2019

Some discard information is available by ICES. Heeve for the moment it is not expressed as an
“overall discard rate” (percentage). According @EB, depending on the species, discards may vary
substantially. Information on discards from obsesvi@ the longline fishery from 2004 to 2010, as
reported to the WGDEEP (Pinho and Canha, 2011) stibat for some species, such as deep-water
sharks, the discards may be important. Actually sfeecies such d&tmopterussp andCentrophorus

sp all fishes are discarded. Other species frequeatight and discarded abmlatias lichg Deania

sp. andExancus griseus These changes are probably due to the manageneasures introduced,
particularly the TAC/quotas, minimum size and fighiarea restrictions that changed the fleet
behaviour on targeting, Expanding the fishing aeamore offshore seamounts and deeper strata.
Fisheries occurring outside the ICES area to thehsof the Azores EEZ may be exploiting the same
stocks as considered here. The discard rates blaiaEGW-13-16 are considered unreliable.

Conclusion: it is unclear if ICES will be able toogide catch advice for 2016.
Saithe-VII_VIII_IX_X_ CECAF

There is currently no advice for this stock anda®nsequence, until this is the case, there izeed
for discards rate estimates for catch advice.
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Saithe-IV_VI_llla (Implemented 2016-2019)

ICES advice is based on landings. ICES statesdisatirds are known to take place but cannot be
quantified, and therefore total catches cannot akeutated. Discards are not included in the
assessment, information is available for some dlesbme fisheries for saithe are considered to have
rather low discarding while others report ratheghhdiscard rates. STECF reports discard rates of
between 0.07 to 0. 24 over 2009 to 2012. Some ®fSRECF estimates appear to be incorrect and
therefore no comparison should be done before THEeCE discard information is verified. Such
variability will lead to some uncertainty in catpledictions.

Conclusion: The STECF data uses common raisingeguoes which would not be correct for these
fisheries. ICES has information in Intercatch apgdears to have sufficient fleet data to raise kbetd
separately. ICES should explore the estimation dieard rate for the combined fishery with the aim
of providing catch advice.

Sole-llla_22-24(1 January 2015)

Discarding is considered low and therefore ICEQim&s that all catches are landed. Danish discard
sampling at sea is carried out within the EU progrees that began in 1995 in both Kattegat and
Skagerrak. According to the ICES estimates avalatbiscarding rate is around 3%. In recent years,
STECF estimates the rate at a similar level: 5%\@rage over the period 2010-2012.

Conclusion: There appears to be sufficient da&ltov ICES to provide catch advice.

Sole-IV (1 January 2016)

Although, according to ICES, discarding is known teke place, discards are not used in the
assessment and no estimates are provided. STE{DFatest over the period 2010-2012 range from 4
to 17%.

Conclusion: As discard rate appear to be low ICESukl review available discard data, including that
given to STECF and see if catch advice can be gwehif not indicate what is needed in order to do
So.

Sole-Vllla_b (1 January 2016)

ICES assumes the discards to be negligible. Theyar included in the assessment. ICES considers
that they may have increased in recent years dtieetdevelopment of high-grading. This issue wéll b
addressed during a future benchmark (which stidldseto be scheduled). STECF estimates over the
period 2010-2012 range from 2 to 6%.

Conclusion: additional work will be required to a&sish what is needed to give catch advice.
Available information suggests that discarding ésvland may be negligible. It would appear
appropriate for this to be considered at the bemchm

Whiting-Vlle-k (Implemented 2016-2019)

ICES advice is based on landings. ICES statesttbanhsiders that discarding is known to take @lac
but cannot be quantified; therefore, total catateasnot be calculated. STECF has discard data from
2003 with estimates of discard rates of 0.64 t®0rBcent values are around 0.92. ICES states that
there is a need for all countries to provide didcastimates of whiting raised to fleet level for
inclusion in future assessments after a benchnraxdedure. The fishery is dominated by two counties
with only minor catches taken by other countieshbaft the major countries provide discard data to
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STECF. While suitable data appears to be availabbeder to raise the vast majority of landingtada
to catch. The rather high discard factors seem@nSTECF data suggest there will be considerable
uncertainty in catch estimates can be obtained.

Conclusion: There will be considerable uncertaintgatch estimates for stocks with such high dscar
rates. ICES should review the available data aodige estimates of catch. The issues of such large
multipliers should be discussed with managers, I@BE& STECF to consider the way catch advice
should be given under these situations.

Overall conclusions

For the 85 stocks evaluated 34 were initially idesdt as having low discard rates (DR <10%) and
methods for calculating catches are already availabshould not be difficult to carry out. Of tlees
most of the pelagic stocks appear to already hawehcadvice or be suitable for catch estimation.
SomeNephropsstocks are missing discard data at FU level. Tieesome uncertainty for argentine
and ling stocks regarding the provision of suitatdech data, if needed for advice additional daég m
need to be collected. The STECF estimates for @lsliide are likely to be incorrect as a result of
inappropriate automatic discard raising.

For the 23 stocks where detailed evaluations waneet! out there is evidence of convergence of DR
values between STECF and ICES catch estimates@k. siThere are a number of identified reasons
why there will always be differences between the tanalytical methods. They use different
segmentation schemes and different approachesifing segments without discard data. For these
stocks discard data used by ICES and STECF hasrmeecoore coherent over the last few years.
Differences in DR for the 23 stocks where ICES repdiscard in the advice have reduced, 16 show
the absolute differences in discard rate is leas tt0% with the remaining 7 between 10 and 20%.
There are however, considerable differences at éied area level for many species. Sometimes the
absolute magnitude of discarding is uncertain aigiiothe effect of this is expected to give lessitha
10% impact on catch advice. Nevertheless evaluattostock level appears to be coherent and give
catch estimations that are well within the precisid current assessment methods. The expected statu
of catch advice for these stocks is given withia tixt on Group Il

For the remaining 28 stocks the group has only lz#e to make preliminary evaluation stock by
stock and gives a preliminary indication of expdqtessibilities in the section for Group 1l

There are a number of stocks where ICES reporsrdiit landings for official figures, in others IGE
uses models which give estimated landings thatd#ferent from reported figures. Under these
circumstances it is expected that catch advicehese stocks will be based on the estimated larding
raised to catches

Overall it is concluded that if estimates of catrk to be based on scientific estimates on suldnitte
data, then ICES is best placed to provide estimafesatch that are coherent with the stock
assessments and as such will be likely to be teedugrently available basis for catch advice. aid
this process it would be helpful if JRC could mak&ilable extractions of discard estimates, larsling
and catch data from the STECF databases at thet finale permitted. It is noted that the aggregated
data by stock is already available and alreadyfakelp

In some stocks discarding is occurring in respaeseestrictive landings quota, and management
advice is currently given in terms of landings.slbme stocks (eg Irish Sea cod) in this situati@n th
target F has been reduced considerably in an uessitd attempt to control catches by making
landings more restrictive. Managers should cargfedinsider the suitability of the management plan
provisions when moving from landings to catch gaota
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For some stocks of species such as argentine @rthiere is insufficient data available to calculate
appropriate catches. Collection of additional ddtauld be considered. These stocks are expected to
be subject to landings obligation 2016-2019

For others such as some dab or flounder stocksardigates are high >80%. High raising factors will
inevitably lead to rather uncertain catch estimates advice. In such cases where currently vegelar
proportions of catch are discarded managers migbet tb consider if setting catch quotas with
multipliers of >4 times the landings is the apprate management response for these stocks. If the
discard rate is seriously underestimated settin@€3 Aould result in creating an unintended choke
species.

6.2 Electronic annexes to section 6

Two electronic annexes to this report will be psibdid on the meeting’s web site on:

http://stecf.jrc.ec.europa.eu/web/stecf/lewgl316

Annex — EXCEL “Comparison rate’
Annex — EXCEL ‘STECF data with rate’
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7 | SSUES RELATING TO CONTROL M ONITORING AND ENFORCEMENT

There are a number of control, monitoring and ex@orent issues that will have significant influence
on how successful the implementation of the landibtigation is. While some of these aspects are
generally dealt with in other forum, they do havdi@ct bearing on and are inexorably linked to a
number of key scientific, technical and economisues, particularly relating to the provision of
reliable catch statistics which are used as a oget into stock assessments and the provision of
scientific advice. EWG 13-16 notes that bias ircleatstimation has a direct and negative impact on
the precision of stock assessments. EWG 13-16 @erssthat control, monitoring and compliace are
horizontal issues that cut across a number of Kegnents in article 15, particularly with catch
monitoring and control issues surrounding de misimiles and exemptions on the basis of high
survivability as well as monitoring of quota uptateking account of quota flexibility mechanisms
(inter-annual/inter-species).

EWG 13-16 considers that the successful implemientadf a landings obligation will be heavily
dependent on the degree of compliance leadingeta¢burate documentation of all catches. EWG 13-
16 considers that an important element in thisneegathe need to strive towards a level playirddfi
through common requirements for all participantsa igiven fishery through regionalisation. EWG 13-
16 considers that the uniformity of applicatiorars essential element to buy-in by fishers, and éenc
compliance.

Definition of catch and discards

The CFP defines discard:astches that are returned to séart. 5(8a)) EWG 13-16 considers that
the definition may be open to various interpretagithat could potentially impact on how the landing
obligation is monitored and controlled. In somééges at least, this could strongly influence wkat
actually monitored and recorded and therefore haspbtential to bias estimates of fishery induced
mortality. For example, it is not clear whethelsinecessary that fish must be taken on board seles
and subsequently dumped to constitute a ‘discardivbether the practice commonly known as
slipping would be considered as discarding or astiechnically the fish have been retained (cagjure
by the gear, although not taken onboard. If sligpis excluded then this could significantly
underestimate estimates of fishing mortality, paiarly in pelagic fisheries, as studies indicdtat t
the majority of fish do not survive this proceseiffiingengt al, 2012; Huse & Vold, 2010). This may
have further significance in that article 15 stgiak that landing obligation applies, to all casché
fish subject to catch limits. As such, EWG 13-1@isiders that there is a need for clarity in what is
and is not subject to the landing obligation arat th the context of the landings obligation, siygp
should also be considered as discarding.

7.1 Definition of “detailed and accurate catch documersdtion”
Documentation

Stock assessment and fisheries management aredéepesn complete and accurate data of catch.
EWG 13-16 considers that the current system of mhecuation (logbooks, landing declarations and
transport declarations etc.) works reasonably a&kh data capture system but the current scope need
to be expanded to improve resolution in terms aftcaeporting (e.g. catches <50kg); inclusion of
vessels not currently covered (e.g. under 10m) erfiokmation at an individual operational levelge.
haul). The challenges lie in verifying that thectais accurately and fully reported in the system.
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A number of issues in the current documentationesysneed to be considered so as to improve the
effectiveness and efficacy of the system. The lzaldetween the need for catch information and what
constitutes a proportionate burden for the fishermeeds to be considered as follows.

* Currently a 10% discrepancy is allowed between doglsheets and final landing declarations.
This may impact on the level de minimis allocatiotspending on how and when catches are
estimated for the application of the de minimise(section 5.1.)

» Specific challenges exist regarding estimating ¢jtias of legitimate discards (e.g. for high-
survival species/gear where fish are not broughbaard and non-TAC species discarded
without any sorting/handling), as this adds a repgrburden on fishers.

» The existing exemptions around the reporting ofalds (e.g. <50kg), and recording (e.g. for
<10M vessels) detract from completeness of data.

« Haul by haul information and its transmission timeslividual haul data may be required to
provide a sufficient level of resolution for vedéition of compliance.

* The time allowed for modification of logbooks dugim fishing trip. A 24-hour limit on the
editing of log-sheets and transmission of catcleriation when crossing the boundaries of
relevant control areas would represent a substampovement in the confidence of reported
data.

Handling of catch previously discarded

The handling and recording of catches that areeatlyr discarded and under the landing obligation
will have to be landed represents an increasedebuah fisherman through increased sorting and
storage on board. A balance needs to be found batwhat is practical to ask of fishermen and want
is needed from a control perspective to improvefication of catch by the authorities. On the one
hand this additional burden might encourage improy@s in selectivity but on the other hand may
create non-compliance if considered impracticalislyermen.

Animal by-product regulation

The Animal by-product (ABP) regulatory frameworksseut health and hygiene conditions to ensure
the animals or parts of animals that are not dedtifor human consumption are collected, stored,
transported and processed to manage risk to pablanimal health. The historical driver was the

outbreak of Bovine spongiform encephalopathy (B®Binmonly known as mad cow disease, where
it was clear that by-products not destined for aitfeuman consumption can cause a problem if not
managed appropriately, so the first ABP regulatlgi74/2002 was put in place, and subsequently
replaced by Council Regulation 1069 of 2009, asdniplementing Commission Regulation 142 of

2011.

The ABP regulation include in their scope animalsparts of animals, including aquatic animals,
which are excluded from human consumption by comtydagislation. There is an exemption for
fish and parts of fish discarded at sea as pamnbahal fishing operations, which will remain releva
for legitimate discards (prohibited species andnid@mis) as well as for products of evisceratioishF
under the MLS, which will now have to be landed fan-human consumption, therefore seem to be
ABPs. If they are not visibly diseased, then thePARgulation would seem to categorise these as
Category 3 (the lowest risk ABP). The fishing vésa®uld remain primarily an establishment
engaged in the production of food for human congignpbut its normal operations would also create
some ABP, as is the case for many other food opesat
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These rules could potentially increase the burdenfishermen substantially in terms of onboard
handling and especially through increased and desticstorage requirements. The regulation requires
that from the point at which these are ‘generatdivhen the decision is made that they are not
destined for human consumption (presumably atrspmif catch) then they should be identified as
ABP and handled and stored so as to prevent cagstnination of the food-stuff on-board. They
should be stored in covered leak-proof containeasked ‘Category 3 animal by-product, not for
human consumption’. In addition ABP and food regales would seem to preclude the use of re-
useable containers (e.g. .plastic fish boxes ok-buds) which are used for ABP storage for
subsequent storage of food products. Unprocessesj@s 3 material must be stored chilled, frozen
or ensiled, unless it can be processed within 2d4shof collection (so enters fishmeal plant proress
line within 24 hours of catching.) ConsignmentsA&P would require collection by a registered ABP
haulier (e.g. at the pier-side), who brings themato approved ABP processing plant. Those
consignments should be accompanied by a commetotlment indicating the weight; and the food
establishment generating the ABP (the fishing est®uld have records to show the consignments
of ABP collected.

7.2 Comparison of observer and logbook documentation afatch

Article 14.4 of EC regulation 1224/2009, “Commuynitontrol system for ensuring compliance
with the rules of the common fisheries pdlisyipulates that Masters of Community fishing
vessels shall also record in their fishinggbbook all estimated discards above 50 kglivé-
weight equivalent in volume for any speties

In principle, this article could fulfil the legabbgation to document discards that are permitteden

the de minimis and high survival exemptions andeptspecies not covered by the regulation (see
section 6.4). However, there are anecdotal ingioatthat this article may not be fully adheredrto
practice thereby undermining the utility of log-lboeelf-reporting as a means of monitoring and
recording legally permissible discards (e.g. deimis and survival exemptions).

To explore this further, EWG 13-16 was askedRooVvide an insight into the current documentation
of catches by comparing the estimates from curser@ntific observer programmes with EU logbook
datd’. This is possible by comparing the current levietliscard documentation specified under article
14.4 of EC regulation 1224/2009 from those tripemha scientific observer was present (Article 11.2
of EC regulation 199/2008 (establishment of a Comitgtframework for the collection, management
and use of data in the fisheries sector and supmoscientific advice regarding the Common Fiséegri
Policy).

The ability of EWG 13-16 to fully address this TeRs hampered by having only a limited amount of
data available to it. However, data was made availay one member state where direct comparisons
between the two data sources had previously beele.ma

The results from this limited analysis highlighgsificant discrepancies between the two data ssurce
In those fisheries where direct comparisons ofatgguantities can be made35 tonnesof discards
was reported in logbooks where2@00 tonneswas estimated from observer data in 2012. Logbook
records of discards thus constitut206% of the amount estimated from scientific obsetvips. The
analysis also shows that discards were only regpartehe EU Logbook for only 0.6% of the total
number of recorded trips for that fleet segment mprted by only by 0.04% of vessels belonging to
the particular segment.

This analysis, although limited shows that thealality of discard estimates derived from EU
logbooks represents a gross underestimation wherpa@d to scientific observer data and that
reliance on such data for monitoring the volumedisicards associated with exempted species (de
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minimis/survival exemptions and non-regulated sg®cis insufficient and unadvisable. EWG 13-16
considers that a more detailed analysis is requo@dnfirm this is the case across member states.

7.3 Evaluation of control tools and contribution to thelandings obligation

EWG 13-16 addressed compliance with the landinggatbn, available control tools and the
requirement to document all catches under theviatig headings:

System to promote compliance
Systems to verify compliance
Systems to deal with non-compliance

wn PR

1. System to promote compliance

General

Compliance of any management measure is dependenumerous factors such as how well the
legislation is understood by the industry, whettier management and control systems provide for a
level playing field, and are operated with regasdptoportionality, accountability, consistency and
transparency. EWG 13-16 considers that there mayreed for better communication of the specific
details of the landings obligation with the fishemm outlining the precise details of the regulatoil
how these will potentially impact on their businesgl how the regulations are to be interpreted and
controlled. In addition, it is crucial that the nseee does not create any obstacles or perverse
incentives for the fishermen to comply with the swga and that the system facilitates and incemisvis
compliance. It should be recognised that factorshsas whether the fleet capacity and fishing
opportunity are in line with the resource will hagdarge impact on the compliance and hence the
burden on regulators in monitoring compliance.

Moving to a new system

In time, with a high level of compliance with thatch quota system, some pre-existing measures
designed around the previous input-focussed systeaid be considered for removal. For example,
effort system, engine power limitations and techhimeasures could be revisited in the contextithat
catch is adequately controlled, the need for supelgary input type measures is questionable. This i
turn would have the benefit of freeing up resourcesently deployed to monitor and control these
requirements and potentially allow for greater oon the regulation of catches. EWG 13-16
considers that there will be a need to review offetinent regulations to ensure compatibility with
the obligation to land all catches and in particabese that conflict or generate negative incestiv
with the obligation to land all catches.
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2. Systemsto verify compliance
General

Verification of compliance is an obligation of tleentrol authorities of the various Member States.
Article 15.8 of the CFP stipulates thdiMember states shall ensure detailed and accurate
documentation of all fishing trips and adequateaafy and means for the purpose of monitoring and
compliance with the obligation to land all catchéser alia such means asbservers, CCTV and
other. In doing so, Member States shall respect thecppia of efficiency and proportionality.”

Whilst the regulation mention€CTV, EWG 13-16 interpret this as referring to Remotecionic
Monitoring systems (REM-system) comprising CCTWhs®'s and GPSANd other”is interpreted as
the article is being unrestrictive to the choiceenforcement tools. Verification of compliance wilte
landing obligation requires monitoring to be cadrmut at-sea where the discarding might take place.
The enforcement tools currently available for a-smonitoring include REM-system, control
observers and at-sea monitoring with patrol vesselsircraft. Other enforcement tools such as
landings controls to check catch composition askl @nalysis (cross-checks of documentation etc) can
be used as a complement to the monitoring at sieeabnot alone be used to verify compliance.

Given the potential shift in emphasis in the to@gquired deal with the landinsg obligation from a
control, monitoring and enforcement perspective,&WB-16 recognises that are initial setup costs,
and on-going transmission/maintenance costs assdcwith enforcing the landing obligation. The

costs should however be seen in the light of p@kentduction in other control costs, e.g. effort

control, engine power verifications etc.

The pros and cons of the different types of themiment tools will depend on for example gears,
species and the areas where they are deployedh&breason the enforcement system will differ
amongst discard plans and for the fisheries withése. There are however some general advantages
and disadvantages of the tools. The group is obthirion that clear multi-annual plans and discard
plans agreed across the regional group shoulddedibe measures and tools and hence drive towards
measures which results in a level playing fieldaspect to the measures for monitoring compliance.

1. Remote Electronic Monitoring Systems (REM-systes)

The REM-system generally includes CCTV cameras, @Rsensors on the gears. The GPS records
detailed geographical positions, heading and sp@edthe sensors record information on when the
components of fishing gear are in-use. The footeqya the CCTV cameras can assist in verifying that
the information recorded in the logbook is a cortgknd accurate representation of the actual catch
and that no illegal discards are taking place. Harethere are limitations and these and the olveral
pros and cons are dependent on the design andafdhike system, which in-turn is influenced by the
size, scale and processing methods of the fish@sgel, the target species and gear type. These are
articulated below.
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Pros

Cons

REM-
systems

Can provide continuous
monitoring of fishing
operations.

Determines where and
when a fishing operation
takes place.

Could be used to estimate
s

the total catch and discar
and species composition
by haul, to be compared
with the reported catch.
Allow retrospective
examination and can be
used in evidence.

Cost is low compared to
other monitoring
programmes.

Significant deterrent effec

throughout the fishing trip,

Not intrusive to fishery
operation.

t

Verification of catches in multi-
species fisheries and fisheries w
large catches are difficult.
Considered by some fishermen t
be invasive on privacy.

Would require consultation with
European Data Protection
Supervisor.

Pilot studies and experience fron
some types of fisheries are
limited.

Substantial data management
logistics required.

Uncertainty around use of such
data in legal cases.

Requires trained controllers and
significant time to analyse data.
Technical limitations e.g.
component failure, maintenance
Not suitable for all vessels, e.g.
small vessels without power.
Can only be real-time with

significant transmission cost.

2. Control observers

Within a control observer program, control obsesvare present on-board the fishing trip to observe
what is caught, discarded, and registered duriegrip. The role and status of the control observer
may be different from scientific observers. This ceepend on which elements of the catch are subject
to regulatory controls (e.g. scientific observexsard both regulated and unregulated catches) aad d
to the regulatory role of the control observer.efghis a risk that illegal discarding and misrejpgrt
takes place on the trips where observers are ®esept. For this reason it may necessary thatipdl tr
are included in the observer programme if obsepvegrammes form the core of the control system.

Otherwise, detail is limited and can only be usethe risk analysis.
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Pros

Cons

Observers

Can provide continuous
monitoring of fishing
operations.

Real-time information from
the fishing activity.
Scientific sampling such as
species and length
composition can be carried
out.

Strong deterrent effect to
comply.

Veracity of the information
in respect to species is hig

—

Particularly costly enforcement
method.

Some vessels are not able to take
observers on board for safety and

security reasons.
Requires training and
experience.

Antagonistic working conditions.

Difficulties to cover all activities
during the entire trip — can not
provide absolute assurance.
Requires Council decision
according to the control
regulation (EC) 1224/2009.
Requires extensive manageme
infrastructure.

Observers not efficient in all
fisheries specifically factory
vessels due to simultaneous
activities.

3. At sea inspection with patrol vessels

At sea inspection with patrol vessels is used tedend enforce regulations that require indivisiua
to be ‘caught in the act’ and are the only effextimeasure against technical infringements sucheas t
use of illegal fishing gears and vessels fishinthiwiclosed or restricted areas, although the adekn

VMS has increased the deterrent against such @esiviThe system also benefits from having
personnel who as well trained and have an indepthiviedge of fisheries regulations.
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Pros Cons

At sea | ¢ [Infrastructure already in-place.

inspections | * Presence of inspection vessels _ _
has a deterrent effect within a| © Discontinuous. Only covers a smal

» Costly.

with patrol

vessels fishery, while present. part of the trip.
* Canverify that the catch at the ,  oply effective as deterrent when
time of the boarding, including present in fishery.
MLS fish retained on-board, is _
coherent with the logbook. * Can only verify catch

« Can verify the compliance wit documentatlon at the time of
selectivity measures e.g. gear boarding.
type at the time of boarding. | «  pifficult to conduct inspections

* At sea inspection can be unannounced.
planned on more complete ris
basis, as opposed to awaiting
the landing.

 Can be used to validate/refing « Interferes with fishing operation.
risk assessment, close to real
time.

* The observations can be used
as comparison with the sales
notes.

* Can be less invasive/intrusive
on fishermen than observers or
cameras.

» Possibility to contribute to
support measures such as RTC
and move-on provisions.

-

=

» Poor sensitivity to observe illegal
discarding.

4. At sea inspection with aircraft

Like at-sea inspections with patrol vessels, inspes with aircraft can be used to detect fishing
operations operating in restricted or closed asrabs can cover large distances and operate in close
cooperation with at-sea vessel patrols.
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Pros

Cons
At-sea * Infrastructure already in-plages Costly
controls in some Member States. » Discontinuous. Only covers a small
with aircraft | ¢ Can cover large geographical  part of the trip.
areas. * Only effective as deterrent when
* Can detect discarding present in fishery.
behaviour. « Robustness of the evidence (linking
» Aircraft can operate either floating fish to a vessel).
overtly or covertly.  Difficult identification of species
« Can monitor without fisher discarded, with some exceptions fof
being aware. large pelagics.
* Visible aircraft have a » Cannot reliably differentiate between

—

deterrent effect while presen illegal discarding and legitimate
discarding, or discharge of other
* Not intrusive to fishery biological material.

operation.

» Can be rapidly deployed.

Improving effectiveness of control measures throughisk analysis

The effectiveness of the control activities outtirebove can be enhanced by considering the risk of
non-compliance, and then targeting appropriaterobattivities to verify compliance. For this reaso
control authorities generally have pre-existingtays for identifying risks through cross-checks of
various data flows, ERS, VMS, landing declaratiosaes notes tax audits etc. The need for such
analysis is enhanced under the landing obligatiomplementation from continuous monitoring
systems such as REM-systems or the deployment mfatoobservers, will potentially be a vital
source of information to establish a catch basedigainst which catches of vessels operating in the
same fisheries can be compared.

In a catch baseline analysis a baseline of catekpscted in a specific fishery is estimated frortada
submitted (e.g. ERS data, inspections etc.). Vessbbse activities report catches different to this
baseline may reasonably be regarded as posingk afrison-compliance and thus prioritised for
additional monitoring and control measures. Thiprapch identifies outliers from the baseline
assuming the baseline is one of compliance. Thermgit effect of continuous monitoring systems
such as REM-systems or observers has the poteniliy of increasing confidence in the baseline
information generated. However non-uniform disttiba of apparent control tools such as REM-
system has potential to detract from confidenceis llalso important to point out that the any
suggestions of non-compliance as a result of alihaseference analysis cannot be used as evidence
and form the basis of sanctions. It could be Usmdever if it indicates a general non-compliance
activity across a larger range of vessels thah&urtontrol measures might need consideration. tJnde
this scenario fishers might be more mindful thebvéocompliant especially if ‘peer’ pressure coudd b
brought to bear.

The subset of vessels to be included in the baselld be chosen based on numerous conditions.
Below are some examples:

» Baseline fleets (low-risk volunteer vessels)
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* Voluntary take-up (opt-in by fishers)

* Rotating on periodic basis (uninstall and movettepvessels)

* Random subset of vessels (transparent randomisalect

» High-risk vessels (where risk analysis indicatessality of non-compliance)

The regional approach is an important componenpfoperly applying the landing obligation Risk
analysis traverses vessel nationality, and thera meed to work together in the risk analysis and
evaluation of the fishing activities of the vessaising in the same area with different flags.

In the risk analysis the potential infringement dgpshould be considered when analysing risks.
Regarding the landing obligation the below oneseaigmples of infringement types:

» Slipping of catches

* High-grading of TAC

» Discarding of fish below minimum reference sizes
» Discarding if inspection is anticipated

» Exceeding de minimis allowances

* Failure to log discards

3. Systems to deal with non-compliance

To ensure level playing field and encourage a celtof compliance, the discard plans should
specifically consider and propose the appropriateafiies to be applied in case of non-compliance fo
all vessels in that fishery/region regardless ad fiThe design of the sanctions could include:

« Common dissuasive sanctions and penalties etc.

* Increased control, e.g camera or observer

* Not allowed use a specific gear or required togpezific gear (e.g. larger mesh size)
* Deduct time

e Deduct quota

* Not allowed de minimis

* Not allowed inter-species transfer (9%)

* Removal of authorisation to fish

It may also be worth considering the scale of sanaklative to the risk of detection. Several stgd
have shown that the severity of sanction and tsle af detection has a main impact on compliance
(e.g. Nielesen & Mathiesen, 2003) and that thellef/sanction must be inversely proportional to the
risk of detection e.g. the lower the risk of detmtt the higher the sanction, while considering
proportionality with the infringement. It is geladly acknowledged that discard bans are difficalt t
enforces ((COM(2002) 656 Final) and therefore thke of detection can be assumed to be low unless
there is adequate observer or REM coverage (thdungitéd where it is permissible to discard part of
the catch). As such, there appears reasonable arguhat, depending of the severity of the offence,
sanctions against illegal discarding will need &oab the upper end of the scale if they are taaa
sufficient deterrent.

7.4 Control and enforcement issues associated with Deimimis and quota flexibility

All exemptions from the landing obligation are asen for legitimate discarding. As such their
implementation will definitely add to the challesgéaced in understanding of the incoming
obligations by fishers, and in the work of contaoithorities in promoting and verifying compliance.
Clarity for what the ‘de minimis’ provisions (anddeed all exemptions from the landing obligation)

97



do and don't allow is therefore important. Full @kt of the de minimis exemptions provisions are
given in section 0. A potential range of interptietas for the calculation of de minimis exempti@ne
outlined in section 5.1 of this report and EWG B3ribte that from a control perspective, there is an
urgent need to gain clarity on how the regulatioth be interpreted within discard management plans
as this will have a significant bearing on the &/@é monitoring and control measures that will be
required.

From a control perspective, the fact that catchesadded under the de minimis provisions do not
count against quota creates a significant risk afi-ocompliance around de minimis, for example
under-logging to protect access to the provisigrattempting to mask non-legitimate discards as de
minimis. Similar concerns relate to potential exéions associated with high survival (see section
4.2).

Maximal cap on de minimis

The maximal de minims allowance is expressed aspoption of total annual catches. This creates an
immediate problem trying to decide in advance howcimof this exemption to allow, before the MS
knows what the catch will be. The concept of catatudes all landings, including previous discards
including <MLS so it will likely be difficult to esmate particularly in the early phases of
implementation.

The wording of the cap mentions the denominatocadashes of ‘all species’. It is unclear from the
wording if inter-species applicability might beadlable under de minimis. For example if MS/region
decides that they would apply their de minimis gmns in a small number of species.

Measuring Discards

The regulation is clear that de minimis discardeusth be logged. However this creates practical
difficulties. For example if a haul of pelagic fisbr a portion of a haul of fish is slipped befdrés
brought on-board then there will be real difficuity estimating quantity discarded to any degree of
accuracy. For demersal fish this would requir@disnan to sort, box and then weigh the fish they
intend to discard. Similarly, if discards are exéedpdue to high survival criteria, then obliging
fishermen to sort and weigh catches could negativepact on the survival probability of individual
fish and could potentially conflict with the dest@ return fish to the water as quickly as possible
Conversely, if a portion of the fish being discatdmder the high survival criteria do not survive.(
survival <100%), failure to adequately monitor aadord the volume of fish being discarded will also
bias (under)-estimates of mortality.

7.5 Implications for current “at-sea” catch monitoring programmes

As discussed above, the introduction of the largliagligation has the potential for wide reaching
consequences for the current approaches to momgtand control, essentially moving from a
predominately landings based system, to one winerenonitoring and control of catches will be the
main focus. Noted in section 7.3, EWG 13-16 considbat control observers may have a pivotal
function in this context. This however, may haveuanber of implications for the current scientifte a
sea sampling programme funder under the Data Golreé¢ramework (article 11.2, EC regulation
199/2008).

Presently, scientific observers have no mandatéh®rcontrol of fishing regulations, only to coliec
biological data which is used largely for stock esssnent and ecosystem monitoring purposes.
Although a legal requirement for masters to cawierdific observers, they can refuse carriage on
grounds of safely and space availability (EC regoita199/2009, art. 11.4). In practice however, the
carriage of scientific observers has tended to egbgnsively on the good will of masters rathemtha
through any legal obligation or enforced means. e\wy, if masters feel that, under the landings
obligation, that scientific observers will have aatl function of collection of biological datand
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monitoring of compliance with the landings obligetior where the data being collated could be used
in subsequent legal action, it is likely that therent ‘good will' and critically, the level of obsver
coverage will be severely undermined. While thisyrb@ somewhat speculative, there have been
circumstances where the carriage of observers tffisred from non-cooperation by parts of the
fishing industry due to such concerns. Lorddral (2011) reports a significant reduction in observer
coverage in due to concerns that the data collagextientific observers was to be used for corgnul
ultimately prosecution purposes.

EWG 13-16 considers that there is a continued rement for the collection of scientific data from
commercial fishing trips as scientific observers ownly collect data on regulated species, but also
catches of unregulated and unwanted species. Tésems a challenge following the introduction of
the landings obligation in that if business faildmmply with the landings obligation, then this may
also result in refusal to carry scientific obsesvar that data collected could be used (perceived o
otherwise) for enforcement purposes even thouglberver has no regulatory mandate.

Clearly, there is a need for ongoing at-sea biakgsampling of catches but this may be compromised
due to the potential nd subsequent use of such W#tde EWG 13-16 is unable to state what the
potential impacts may be on the current scienthserver programmes, EWG 13-16 considers that
this needs further consideration as conflictingeobyes (perceived or otherwise) may undermine the
availability of data currently being collected bgientific observers and also have implications for
national operational programmes. If the currengponme is untenable due to the above issues, then
there may be a need for a more fundamental reviehoil the scientific and control observer roles,
for example the need to go towards dual functityali ‘science and compliance’. EWG 13-16 notes
that this would represent a substantial shift i ¢hrrent at-sea programmes and will also require a
cultural shift in the relationship between indusind observer personnel.
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8 |SSUES RELATING TO THE DEVELOPMENT OF DISCARD PLANS DEVELOPMENT OF GUIDELINES TO
FACILITATE REGIONAL PLANS

STECF was unable to fully address the ToR on dispéans because all of the consituting elements
needed to be fleshed out before, which left totbelitime to devote to the ToR on discard plans.
However, the following text does provide with a geal overview of discard plans that could form a
basis for further developments in the future.

Discard plans are a new element that has beerdinteal in the Common Fisheries Policy. Although
discard plans are not formally defined in the distlefinitions (Art. 5) in the CFP, they are intraed
in Article 15.3a:

“Where no multiannual plan or no management plaaasordance with Article 18 of Regulation (EC)
No 1967/2006 for the fishery in question is adoptked Commission may adopt a spedfgcards

plan on a temporary basis under the rules stipulatedenrftticle 17. Member States may cooperate
in accordance with Article 17 with a view to then@ission adopting a specific plan, for no more
than a 3 year period, on the landing obligation amecifications in paragraph 3 (a)-(e), by means of
delegated acts in accordance with the procedurrtictle 55 or in the ordinary legislative

procedure.”

Discard plans can be adopted by means of a detegatethrough the Commission or through the
normal legislative procedure (co-decision). Theteots of a discard plan are described by listing
paragraphs 3a-e which define the topics to be eaver

a) specificprovisions regarding fisheries or speciesovered by the obligation to land all catches of
regulated species as set out in paragraph 1 ofthide;

b) the specification oéxemptions to the landing obligatiorfor species mentioned in paragraph 2
point (b) of this Article; [“(b) species for whidtientific evidence demonstrates high survival
rates, taking into account the characteristichefgear, of the fishing practices and of the
ecosystem;”]

c) provisions forde minimis exemptionsof up to 5% of total annual catches of all spesiggect to
an obligation to land as set out in paragraph & ddaminimis exemption shall apply in the
following situations: where scientific evidence icates that increases in selectivity are very
difficult to achieve; or to avoid disproportionatests of handling unwanted catches, for those
fishing gears where unwanted catches per fishiag ge not represent more than a certain
percentage, to be established in the plan, of &wtalial catch of that gear.

d) provisions ordocumentation of catches

e) fixing of minimum conservation reference sizesvhere appropriate, in accordance with
paragraph 5. ["With the aim to ensure the protectibjuveniles of marine organisms, minimum
conservation reference sizes may be established.”]”

If this list is interpreted as an exclusive lististmeans that a number of other elements of Artl&
and of other articles (e.g. technical measuresrtefegulation) cannot be part of a discard plan.
Specifically, the quota flexibility derogation wiedry “catches of species that are subject to an
obligation to land and that are caught in excesgumftas of the stocks in question, or catches of
species in respect of which the Member State haguata, may be deducted from the quota of the
target species provided that they do not exceedo® e quota of the target species” (Art. 15.4aggl0
not apply to discard plans.
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The procedure for developing discard plans is désgcin Article 17:

“Member States concerned shall cooperate with ar¢har in formulating joint recommendations.
They shall also consult the relevant Advisory Coalgsic The Commission shall facilitate the
cooperation between Member States, including, wheeeessary, ensuring that a scientific
contribution can be obtained from relevant scientifodies.” So the Commission can decide on the
delegated act based on a joint recommendation inenMember States concerned in consultation with
the relevant Advisory Councils. There is no procatiudescription of the situation when third
countries are involved and where the Commissionneg®tiation power on behalf of the European
Union.

A first draft of a discard plan for the Baltic Seas been drafted by the BaltFish consortium. Gthen
limited amount of time available in the Expert Wioik Group, it has not been possible to fully review
the contents of the draft discard plan, but a gpekusal of the document showed that there may be a
need for further specification of the plan in ortieiprovide the scientific underpinning of derogas

and to make the derogations more specific.

General issues

Discard plans are limited to a few issues only el be considered as a fall-back position to tHe fu
management plan. Because the full management plensot yet resolved between EP and Council,
discard plans may in practice be the most likelyhoe for implementing the landing obligation in the
short term.

The EWG noted that the absence of a clear objedivéhe landing obligation also makes the
definition of the objective of a discard plan prlatic. If an impact assessment would be requoed f
the adoption of a discard plan, the lack of obyeicould provide a challenge in determining what t
impact should be measured against. Yet, the EW®nm®nds that a discard plan should be
accompanied by an impact assessment of some fdnem submitted to the EC.

STECF has previously identified a procedure foraotpAssessments as follows (STECF, 2910

Steps| Procedure Timeline

1 EC: Drafting management plan, define options wisicall be assessed | Month 1

In time to fit into a scoping meeting which was et in the STECH
workplan (around one month ahead of the meetinde@eut this forwarg
as part of the TOR for the meeting)

2 Scoping Meeting with definition of the contentstioé 1A (with Managers|, Month 2-3
RACs, Scientists)

3 STECF plenary meeting accepting the report on¢bpiag meeting Month 4
4 Biological, economic simulations Month 3-7
5 Impact assessment meeting Month 7
6 STECF plenary meeting accepting the report Month 8-9

(published a week after the meeting)

! Scientific, Technical and Economic Committee feaheries (STECF) - Development of Protocols for fidahnual
Plan Impact Assessments (ed. Simmonds, E. J.).. Zd@lications Office of the European Union, Luxemiy, EUR
24368 EN, JRC58543, 50 pp.
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For discard plans steps 3 and 6 may not be negassat part of the STECF work program.

In many cases the economic part of the impact sssag was very limited due to lack of data or
availability of economists familiar with the datapdels, etc. For an Impact Assessment for the idisca
plans economic arguments can be the reason faimcelerogations. Therefore, the importance of the
results will be higher and that may not mean adomgocess but it could be.

The EWG discussed the possibility of using econtsrasailable within the fishing industry to prepare
the impact assessment with an independent exterviakv.

Important challenges to address:

Defining management units (e.g. stocks, areasefiisf). As an example: the pelagic fisheries
should apply the landing obligation from 2015 ondgrcan be approached in many different
management units involving very different combioas of Member States and Advisory
Councils. Fisheries could be divided by speciegypg of vessels and fishing method, by area
etc. All these approaches have implications fomthg and the number of discard plans that
need to be submitted.

Dealing with third countries (e.g. Norway)

Defining Minimum Conservation Reference Sizes (agath no clear objective, but with
major implications for the marketing of the catch

Develop the criteria to evaluate discard plans dotgAssessment indicators)

Outlining a process for developing discard plans.

The EWG recommends that an additional meeting hedided to work out these elements in more

detail
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9 CONCLUSIONS

Survival

» Three main methodologies for conducting survivgbesknents were identified i.e. captive
observations, vitality/reflex assessments and taggiotelemetry experiments. These are
appropriate for measuring survival on differing poral scales including immediate (straight
after handling) — vitality/reflex; captive obseneats -short term (days to weeks) and;
tagging/biotelemetry for long-term (> 1 month) asseent.

* While significant advances have been made in dmwip fundamental requirements for
undertaking survival experiments using these meilogies, further development is required
and this should be promoted through the formatiba dedicated ICES Expert Group tasked
with the provision of an ICES manual on discard/sad experiments.

e The definition of high survival in Article 15 is bjective and is likely to be species and fishery
specific and dependent on the management obje&esults from short term experiments may
underestimate true survival in the longer-term.réfare care should be taking in interpreting
the results of short-term survival experimentsemmis of long-term stock benefits.

» Landing discards that would otherwise survive camehnegative stock impacts. These impacts
are largely dependent on age structure of discags, specific survival and contribution
discards make to the overall catch. Maintainingclvas within desired levels may result in
reduced fishing opportunities to compensate fas losstock contribution.

* “Trade-offs” between expected stock benefits of temed discarding and removal of
incentives to change exploitation pattern needetednsidered. Avoiding unwanted capture in
the first instance should have precedence over pttens based on survival arguments.

De Minimis and Quota Flexibility

* There are many ways to interpret the working of deeminims exemptions in the regulation
and this has substantial bearing on the potemtipact of using this mechanism.

* It remains unclear is de minimis catch applies atssel, fleet, member state, regional level or
whether it applies to one or more species. Depgndminterpretation, the impacts could be
minimal or could potentially result in catches thagnificantly exceed advised levels.

» Defining the first conditionality in the regulation "very difficult”- in the context of
improvements in selectivity to trigger de minimisemptions is difficult as the term "very
difficult” in itself is rather subjective. It mayebbetter viewed from the point of economic
difficulty rather than technical difficult. This lalvs for potential use of a ratio of current
revenue/break even revenue indicator to be apmgedan objective metric to prove this
condition has been meant.

* Based on the interpretation of the wording in tbgutation it may not be necessary to define
"disproportionate costs of handling” (the secondditionality) as this is already assumed in
the article. The key aspect of the conditionalgyhow to define when the unwanted catch is
“below a certain percentage of the total catchhait gear”; how to set the “the percentage
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unwanted”; and how this should be implemented idistard plan. This requires further
exploration and consideration.

Inter-species quota flexibility can be applied Hen&ly as a means of simply "balancing the
books" by covering catches with low or no quotatlemhents. However, it can also result in
substantive unintended consequences if used spigeljdor instance when used to exchange
the quota from a high volume/low value species lmaavolume/high value.

The inter-species quota flexibility stipulates tlihe recipient non-target stock(s) must be
within safe biological limits. Many stocks fall mtthe ‘data-limited’ category for which a)
reference points and b) assessments are not deailabpractice this will limit the scope
(applicable species) until reference points or egqgroxies are made available.

Inter-species quota flexibility could have serioogacts on stock sustainability and careful
attention on how to this is applied in practiceéeded to ensure that circumstances leading to
unintended consequences are not allowed to devélop.important to note the CFP basic
regulation stipulates that the precautionary apgro#o fisheries management and that
exploitation should be consistent MSY.

The cumulative effects of de minimis and quota ifidity offers considerable scope to
generate large catches of a species with the at¢mdk that fishing mortality would rise. The
order in which the provisions are applied (and pldtapplication of the provisions) has also a
profound effect.

STECF and ICES Catch Comparisons

Analysis of both STECF and ICES catch data for ®6ks has led to the formation of three
distinct groups: (I) stocks where ICES indicatest thiscarding is considered negligible and
STECF estimates that discarding is less than 10%s{8cks); (II) stocks for which detailed

data on catch is available from both ICES and STEZFstocks); and (lll) for which either

ICES or STECF indicate that significant (>10%) disting occurs and currently ICES does
not present discard data in the advice sheetst(28s.

For category | stocks, it is concluded that ICESusth continue to provide catch estimates. For
category Il stocks, the evidence suggests thaetisea general convergence in the estimates
between ICES and ST ECF, which is typically lesmth0% and that the ICES methods
for the provision of catch advice should be cordgohuFor category Il stocks, it was only
possible to provide a provisional evaluation ont@ls by stock basis, but the provisional
analysis give some guidance on how (and if) catishica could be given in future.

For some category Il stocks (e.g. Irish Sea codstWé Scotland cod) the target fishing
mortality has been reduced considerably in an gitetm control catches. This has made
landings very restrictive and has led to largeesdacarding of over-quota fish as catches well
exceed allocated TACs. In such circumstances masaf®uld carefully consider how to
handle such stocks when moving from landings tolcguotas. If the catch quota allocated is
derived from the total catches then there is adanager of over exploitation.

Discard estimates are derived from relative snat@es (trips) when compared to the overall
fleet effort. For many stocks, discard estimatesdarived using high raising factors inevitably
leading to rather uncertain catch estimates anctedv

Where a very large proportion of catch are disahr(eeg. plaice, dab), managers should
consider if setting catch quotas which are mulspdé the current landings is the appropriate
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management response for these stocks. If the disese is seriously underestimated setting
TACs could result in creating an unintended chokeceges and conversely, if seriously
overestimated, could lead to unintended overexatioit.

Control, Monitoring and Enforcement

The ability for Member States to control, monitodaenforce the landing obligation is key to
successful implementation of the landing obligataod has a direct bearing on the provision
of reliable catch statistics.

The current system for documentation of landingsk&aeasonably well as a data capture
system but the current scope requires broadeninignpoove resolution in terms of catch
reporting, including potential issues with perndttlerances between declared and actual
landings; estimating quantities of legitimate disisa current levels of fleet coverage and
availability of data at an operational level (éhgul specific information).

The definition of catches in the basic regulatisropen to some interpretation with regard to
catches not taken on board the vessel, but retuonedlipped’ back into the sea. It is
considered important that for the provision of aatel catch information that such catches
should be considered under the definition of ddsan order to ensure adequate precision in
estimates of fishing mortality.

It is mandatory for masters to record discards pgcies if they exceed 50kg. However,
anecdotal information suggests that the reliabiifythe data is questionable and the 50kg
threshold is too high to capture information for nyaspecies. A limited analysis shows
reported catch for one MS to be only 0.06% of theagivt recorded by scientific observers.
Reliance on such data for monitoring the volumdistards is insufficient and unadvisable.

The effectiveness of the control activities (cohtiservers, REM systems; at-sea patrols) can
be enhanced by considering the risk of non-compéaand then targeting appropriate control

activities to verify compliance. Integrating infoation from the different sources can be used
in a risk analysis framework, using pre-definedestpd baselines, and using disparate data to
detect potential outliers. Control can then be $sed on the ‘outliers’.

Effective compliance requires a ‘level playing diein terms on monitoring, control and
enforcement of the landings obligation and noté¢ #actions need to be proportionate not
only to offence, but also to the risk of detection.

De minimis and survival exemptions from the landotgigation are a reason for legitimate
discarding and as such complicate the understarafitige incoming obligations by fishers,
and in the work of control authorities in promotiagd verifying compliance.

There is a continued requirement for the collectbiscientific data from commercial fishing

trips. This could lead to two types of observeonteol and scientific observers. Dual functions
may lead to confusion of roles by industry an meadl to impacts on scientific observer
programmes due to access issues there will be g foe@ more fundamental review of both
the scientific and control observer roles, moviogydrds dual functionality with better linkage
between ‘science and compliance’.

Development of discard plans

Discard plans are limited to a few restricted elet®eand can be considered as a "fall-back”
position to the implementation of multi-annual mg@@ent plans.
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* A number of issues need consideration in develodiagard management plans (i) Definition
of management units (regional areas); (ll) issuéth whird countries e.g. Norway; (Il
defining Minimum Conservation Reference Sizes; (ted for criteria evaluate discard plans
(Impact Assessment indicators) and; (V) outlining peocess for developing discard
management plans.

» Further work is needed to develop a template foh glans.
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