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

Landing obligations in EU Fisheries — part 4 (STEI2ZF19)

THIS REPORT WAS REVIEWED DURING THE PLENARY MEETING HELD IN
BRUSSELS, BELGIUM, 10-14 NOVEMBER 2014

1.1 Requesttothe STECF

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

Terms of reference given to the EWG were:

1. Review the current scientific knowledge on the savof species covered by catch limits in
demersal fisheries in the North Sea, North Wesfeéaters and South Western waters.

2. Identify potential discard problems in demersaidiges in these sea basins that cannot be
addressed through improvements in selectivity anld/tead to disproportionate costs of sorting
unwanted catches on board.

3. Identify species which for quota reasons may leagstrictions to fishing activities in these sea
basins.

1.2 Observations of the STECF

The Report of the STECF EWG 14 -01 represents itdiniys of the fourth Expert Group

meeting in a series of such meetings planned toeaddhe implications associated with the
implementation of the Landing Obligation, the psiwns of which are prescribed primarily in
Article 15 of the 2013 Reform of the Common FisksiPolicy (Regulation (EU) No

1380/2013 of the European Parliament and of then€ibaf 11 December 2013).

STECF notes that all the TORs were tackled. STER¥ewes how results from survival studies
show that survival rates are highly variable andt tirect comparisons between studies is
problematic due to, different methodologies, gearsas, seasons, etc. The EWG report also
concludes that some species of rays have high (»30% consistent levels of survival. The rest



of the species that appear in the literature cpuébent high survival rates although the EWG
report consider them as not consistent given the sibservation periods.

STECF observes how the EWG report provides afipbtential (although not exhaustive) cases
for de minimis exemptions based on difficulties mmproving selectivity due to losses in
marketable fish.

STECF observes how the group has identified theispehat within the member state have
higher catches that the total final quota (inclgdsavaps/banking etc.) that could be interpreted as
choke species (at least at a member state leveg. BWG has done this work by merging
different data bases, and, due to the heterogeokitye available information some stocks that
are potential choke species for certain fisheregemot been included in the analysis. STECF
observes that according to the work undertakenheyBWG there are a number of potential
choke species, but that there also others for wipidtas have not been fully taken

1.3 Conclusions of the STECF

The STECF concludes that EWG 14-01 has coveradallORs of the meeting.

STECF agrees with conclusion that the EWG repaviges in the report for the review of the
survival literature. STECF concludes that thatrdie of survival depends largely on the species
concerned and on the fishery in general (includiimdogical and environmental factors). STECF
also concludes that where fish survive, the esethaates are highly variable and that these rates
are affected by experimental methodologies, gegedyareas, seasons etc., which make direct
comparison between studies problematic.

In general, the studies identified show that eldsawachs, specifically species of ray, appear
to have the highest and most consistent levelsseadd survival. Studies which have looked
at flatfish species including plaic®leuronectes platesyand sole $olea solepand dab
(Limanda limandashow variable results between species, with galvates in the range of
~40 — 80%, although zero survival was observedmesexperimentdNephropsalso have
highly variable survival rates ranging from survivates of 28 to 88%, but the studies
showing the highest survival rates (80 and 88%) hksd very short observation periods and
should therefore not be considered as represeatativ

STECF concludes that in terms of TOR 2 the listpofential candidates to illustrate where
selectivity improvements to reduce unwanted cat@reslikely to be problematic is adequate.
Nevertheless STECF also concludes that this lishoflidates is not necessarily exhaustive.

STECF concludes that the analysis provided in tefrike potential choke species is difficult to
project forward, given that the new CFP and in ipalar the exemptions and flexibilities
provided by the landing obligation produce new misees to change fishing fleet’'s behavior as
well as technical capabilities that will likely age the catch profiles of the fleets. STECF notes

4



that the current excess of available quota shoassgbtentially there is flexibility in the system

to accommodate part of the problem with choke g§sea@lthough it may not imply a potential

guota swap with another member state, preciselpetgprevented from these technical and
behavioral changes.

STECF also concludes that tables provided in anhef the report is an estimable source of
information to assess the size of the choke spgmieklem, at least at member state level.
Nevertheless STECF considers that there is somadeadt information in the table provided in
this annex (uptake of initial quota and landingsdritial Quota should in principle measure the
same thing). STECF also concludes that the colufmvalue is providing information on the
market value (when caught and sold) of the quadia ¢élach member state has of this stock and
that it is not providing any reference to nor oe {otential economic consequences that the
choke species could cause on the fisheries, netthethe potential swapping value of these
guotas. In that sense, STECF considers useful @ysag of the economic consequences that the
potential choke species will have on the perforneamicthe fisheries, at least and as a first step,
considering the same behavior and technical crexistits of the fleet observed in the past.



Expert Working Group EWG-14-11 report

REPORT TO THE STECF

EXPERT WORKING GROUP ON
Landing Obligation in EU Fisheries — Part 4
(EWG-14-11)

Varese, ltaly, 8-12 September 2014

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



2 EXECUTIVE SUMMARY

The reformed CFP (EU regulation 1380/2013) requilhed demersal fisheries for all TAC
species will be subject to a landing obligation2® 9 at the latest. The regulation permits for
a phased introduction by fisheries and/or spedtaswgh this schedule has yet to be finalised
by the regional groups with responsibility for dirag joint recommendations for discard
plans. The basic regulation makes provision forngteons from the landing obligation
based on survivability of discarded fish and for méimis exemptions on grounds of
technical or handling difficulties. It is also reposed that a switch from a landings-based to
a catch-based system which the landing obligatramgb, will be particularly problematic in
mixed demersal fisheries, especially where fishopgortunities for some species become
exhausted quicker than others, meaning that fishoityity should cease unless tactical or
technical avoidance can be achieved. EWG 14-11cbasidered each of these issues to
provide advice and guidance to regional groupinfdMember States and the Advisory
Councils in preparing joint recommendations for desal fisheries in the North Sea, North
Western Waters and South Western waters.

Survival

Research has shown that not all discards die. mesoircumstances, the proportion of
discarded fish that survive can be substantials @epends on the species, the fishery and its
operational characteristics e.g. gear type, tovatitum as well as other technical, biological
and environmental factors. Obliging fishermen todlazatches of fish that would otherwise
have survived the discarding process could, in s@pecific cases, result in adverse
consequences for the stock. However, the choicexémpt a particular species based on
‘high-survival’ is a “trade-off” between the stodienefits of the continued discarding of
"high" survivors and the removal of potentiallyastg incentives to reduce unwanted catches
by allowing discarding to continue. This shouldoal®e seen in the context of future stock
benefits of improvements in selectivity alt species caught in the fishery as well as broader
ecosystem benefits.

EWG 14-11 has reviewed the latest information orvigal studies and has identified a
number of species where there is some scientifanmation showing some level of discard
survival. This information is presented so as fornm regional groups on possible candidate
stocks for survival exemptions. EWG 14-11 has movided any judgement on whether or
not individual studies constitute “high survivals ¢his is somewhat subjective and it is open
to managers to decide upon. STECF has previousidused guidelines (EWG 13-23)
regarding the conclusions about survival that caxdawn from the various types of survival
studies as well as the trade-offs that should Insidered.

In general, the studies identified show that eldsaachs, specifically species of ray, appear
to have the highest and most consistent levelsisgfacd survival, although this will vary
depending on fishery conditions and on-board hagdlin general, observed survival rates of
elasmobranchs under experimental conditions, gmealy in excess of 50% across all gears
and greater than 80% in many cases. Studies wiaich looked at flatfish species including
plaice Pleuronectes platesysaand sole $olea solepand dab I(imanda limandx show
variable results between species, with survivasat the range of ~40 — 80%, although zero
survival was observed in some experiments and wlraf sole and dab were lower than



plaice in some cases. Survival of plaice has atsEnlshown to be length dependent, with
smaller individuals showing lower survival rateartholder fish. Survival was also shown to
decrease during spawning perioblephropsalso have highly variable survival rates ranging
from survival rates of 28 to 88%, but the studiesveing the highest survival rates (80 and
88%) also had very short observation periods armildhtherefore not be considered as
representative, given that deaths were still ogegrin other studies after 5 days. Studies
with longer term observations show much lower sialvirates (~30%) and post-discard
predation is likely to be significant. Survival obd is also highly variable (0 — 100%), but
some studies have shown survival >50% of cod caugheam trawls. The relatively high
survival is thought to be due to the shallow fighdepth (<30m) and the results should not
be readily extrapolated to other fisheries.

There are a number of factors that should be cersidwhen deciding how results from
these studies i.@bservedsurvival, relate t@ctual survival under normal fishing conditions.
The majority of studies are based on captive erpants, where discards are observed in on-
board tanks or submerged pens and are thereforanth®als are not subject to the risks of
post discard predation e.g. by seabirds, marinenmmals) fish and crustacean, which has been
shown to be substantial in some cases. With expeaitiah induced mortality accounted for,
the survival estimates from captive observatiordist are therefore likely to represent
overestimates of actual survival under commercisthiig operations. Managers should
consider these points when deciding on which speteselect for proposed exemptions
based on high survival.

De minimis based on selectivity

Generally speaking, where unwanted catches of epace similar in size and exhibit similar
behaviour as the target species, improving seigctthhirough increases in mesh size for
example is likely to be difficult without resultaldsses of marketable species. The Expert
group has identified a number of such fisheries tbgional groups may want to consider as
candidates for a de minimis exemption when fornmgjoint recommendations for discard
plans.

EWG 14-11 notes that the candidate fisheries ifledtin this report are based on expert
judgment and the tools that arerrently available. The landing obligation if implementexd a
intended, is likely to offer strong incentives foshermen to develop new and as yet
unforeseen tactical and technical adaptations, lwhic definition, could not beconsidered.
The Expert group has also identified scenarios @/Bpecies subject to a zero TAC are likely
to severely impact on fishing opportunities foreatlspecies and may present significant and
almost immediate choke issues. While the applioatb de minimis exemptions for such
species may offer some small relief, given thabZEAC species are likely to be severely
depleted, any catches consistent with the MSY ambrare likely to be very low. Under
precautionary considerations, where species sulifeckero TACs have no analytical
assessments, there is no basis to provide catbaésate consistent with MSY. This will
therefore continue to severely restrict/prevertdites where such species are caught.

Choke species

The EWG used historical data from 2012 submittedM®mber States under the EU DCF
reporting requirements to compare catches (landphgs discards) against initial and final
guota allocations (which factored in swaps betwgihas well as inter-annual banking and



borrowing provisions). This enabled the identificatof stocks where catches in 2012 were
in excess of Member States’ initial/final quoteoalitions and which therefore may present
potentialchoke scenarios following the introduction of theding obligation.

It should be noted that by necessity, the analgse$ased on historic data where TACs were
regulated through landings i.e. the current syqi20i2). This means that the results cannot
be projected into the future due to uncertaintieBdw the landings obligation will operate in
practice. In particular, it remains uncertain haveraptions that will permit some degree of
discarding (high survival and de minimis) and irgpecies and inter-annual quota
flexibilities will be implemented. In addition, ae on future fishing opportunities will be
expressed in terms of catch rather than landingsnaay result in “quota uplift” provided
these remain consistent with the objective of remcFmsy for all stocks. In addition to the
above flexibilities, future choke issues may besalited by increasing the final fishing
opportunities through quota swaps between MS. Hewwture swapping arrangements are
not possible to predict given the substantial ckeanfpat moving from a landings-based to
catch-based system is likely to bring.



3 INTRODUCTION

The introduction of the landing obligation in thewa Common Fisheries Policy (CFP)
represents a fundamental shift in the managemembaph to EU fisheries, switching the
focus from the regulation of landings to catchesval as introducing regionalised decision-
making into the management of EU fisheries.

Three STECF EWG meetings (EWG 13-23, EWG 14-01EWW(d 14-06) have considered a
number of scientific and technical issues assatiatéh some of the provisions and
flexibilities contained in the landing obligatiomhrough these EWG meetings STECF has
provided advice and guidance for the Commissionnbler States and stakeholders to assist
in implementation and the formulation of regionacdrd plans. STECF has also evaluated
joint recommendations submitted by regional grogpiaf Member States at the July plenary
meeting relating to the fisheries coming under ldr&ling obligation from 1 January 2015
(i.e. pelagic, industrial and also salmon and csigefries in the Baltic).

The next timeline in the CFP relates to demersdiefiies in the North Sea, North Western
Waters and South Western Waters which will comesutite landing obligation by 1 January
2016. By way of preparation and to provide advind guidance to regional groupings of
Member States and the Advisory Councils in pregajmint recommendations for these
fisheries, it is proposed to hold a fourth STECF&W September 2014. For each of these
sea basins, this EWG will review information onwsuability in the relevant fisheries and
gears; identify specific discard problems in théskeries that may fall under a de minimis
exemption; and identify potential restrictive guothat will lead to severe restrictions in
fishing activity (i.e. choke species).

4 TERMS OF REFERENCE FOR EWG-14-11

4. Review the current scientific knowledge on the swavof species covered by catch limits in
demersal fisheries in the North Sea, North Westéaters and South Western waters.

5. Identify potential discard problems in demersdidises in these sea basins that cannot be
addressed through improvements in selectivity anlditead to disproportionate costs of
sorting unwanted catches on board.

6. Identify species which for quota reasons may leastrictions to fishing activities in these
sea basins.
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4.1 Review the available knowledge on the survival ofelevant species covered by
catch limits in demersal fisheries in the North SeaNorth Western Waters and
South Western waters.

Background

Article 15 paragraph 2(b) of the regulation allofes the possibility of exemptions from the
landing obligation for species for whichclentific evidence demonstrates high survivalgate
taking into account the characteristics of the geaf the fishing practices and of the
ecosystem”

In a previous STECF Expert Group (EWG 13-16) it wasacluded that the selection of a
value which constitutes “high survival” is subjeetiand likely to be species- and fishery-
specific. The value will be based on “trade-off€tween the stock benefits of the continued
discarding of fish that survive the process i.eirtltontribution to biomass and resultant
reduction in fishing mortality, and the potentiahroval of incentives to change exploitation
pattern as well as how this contributes to the misation of waste and the elimination of
discards. The STECF Expert Group (EWG 13-16) canmsil that avoidance of unwanted
catch should be the primary focus of such consiaers Therefore, the choice of survival
levels/value(s) that constitute “high survival’asmanagement decision and will depend on
which objective (e.g. avoidance of waste improveclstsustainability; improve financial
viability) is set as priority.

Article 15.4(b) notes that consideration must beegito the specific characteristics of the
gear, fishing practices and of the ecosystem. Waerexemption(s) under ‘high survival’ are
included in joint recommendations, the need fopsutive information is specified in Article
15. The STECF Expert Group (EWG 13-17) suggestetesaformation that would facilitate
the evaluation of survivability. This was furthdaleorated on in a subsequent STECF expert
group (EWG 14-01), including the provision of exdes

ToR 1 was addressed through the completion ofdh@ning tasks:

i.  Listing all species with catch limits by regiontime three management regions (NS,
NWW, SWW) (see annex 1)

ii.  Compiling literature from the ICES WKMEDS (Workshop Methods to Estimate
Discard Survival), review by Revill (2012) (see SJE PLEN-12-01) and most
recently published material to identify discardwuel estimation studies and capture
basic information from each study (not presented)

iii. Present those species from task 1 for which dissardival estimates are available
together with high level summaries (Table 4-3Tabk)

iv.  Provide descriptions of most recent species aralratevant discard survival research
v. Describe those factors effecting survival (basedwput from ICES WKMEDS)

vi. Implications of factors effecting survival for coolt of exemptions from the landing
obligation under the high survival provision
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vii.  Implications of high survival exemptions for fullipcumented catches

i.  Listing all species with catch limits by region in the three management regions (NS, NWW,
sww)

A full list of stocks subject to TAC limits in thtlree regions is provided in Section 7.1(Table
7-1 to Table 7-3)

ii.  Present those species from task 1 for which discard survival estimates are available
together with high level summaries

The literature compiled by ICES Workshop on MethddsEstimate Discard Survival
(WKMEDS, 2014), the review by Revill (2012) and timelusion of recently published
material, generated a total of 316 referencesinglab the estimation of discard survival. Of
these, there were 18 published studies from the@&an Union and one from Norway
investigating 11 species which have catch limitsha management regions (North Sea,
North Western Waters and South Western Watersgeldl.)

Table 4-1 List of species with catch limits in N®VW and SWW with survival estimates and the
gear type to which these relate to.

Genus/Species

Common name

Gear Type

Elasmobranch

Rays and skates

Otter and Beam TraoK, gdinet

Gadus morhua

Cod

Otter and beam trawl, hook,

Glyptocephalus cynoglossus

Witch

Otter trawl

Hippoglossus hippoglossus

Atlantic halibut

Ottamt;, hook

Limanda limanda

Common dab

Otter, beam and pulsé, tra

Melanogrammus aeglefinus Haddock Otter trawl, hook
Merlangius merlangus Whiting Otter trawl
Microstomus Kkitt Lemon sole Pulse trawl
Nephropsorvegicus Norway lobster Otter trawl,

Platichthys flesus Flounder Otter and pulse trawl
Pleuronectes platessa Plaice Otter, beam and fpaiske
Pollachius virens Saithe Otter trawl

Psetta maxima Turbot Pulse trawl

Solea solea

Common sole

Otter, beam and pulse trawl

Squalus acanthias

Spurdog

Otter trawl

It is important to note that for many European disks-species combinations for regulated
species there are no discard survival estimatatabia

Table 4-3 summarises the studies that are rel@gastbcks in the North Sea, North-Western
Waters and South Western waters regions and fochwbiscard survival estimates are
available. The gear and location of the study, litezature reference, the time period of
observation from the point of discarding and th@imum and maximum levels of survival

observed in the study are also presented.
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In general, the available studies (Table 4-3; Tabl indicate that elasmobranchs, and in
particular, species of ray, appear to have thedsighnd most consistent levels of discard
survival. Studies which have looked at flatfish @pe including plaice Rleuronectes
platessa and sole $olea solepas well asNephrops(Nephrops norvegiciisshow higher
survival rates in general, than roundfish specsesh as codGadus morhupand whiting
(Merlangius merlangys(Table 4-3).

EWG 14-11 considers that any proposals for exemgpecies on the basis of high survival
could consider the outcomes and limitations ofdtuglies listed in Table 7-4, and detailed in
Table 4-3 plus any additional sources of informativat may be available

Two general observations were made in a review &ilR(2012) (STECF PLEN 12-01),
which still apply to the studies presented heree fiifst is that although a significant amount
of data on discard survival has been publishedrdbelts varybetweerstudies and that the
studies were carried out under a wide range ofitiond (e.g. location, fishing gear, duration
of tow, deck handling, season etc.). The small $ansjzes used in many studies may
contribute to this variation. The second generaleolation is that for a given species and
fishing gear there is often significant variationthe survival ratewithin individual studies
and also between studies estimating species summiganilar fisheries.

There are three different experimental methods tsednduct a discard survival assessment
with the aim to estimate discard survival:

» Vitality Assessment: where the vitality of the sedijto be discarded is scored relative to any
array of indicators (e.g. activity, reflex respasmis@d injuries) that can be combined to
produce a vitality score. Where these scores haea borrelated with a likelihood of survival
they can be used as a proxy for survival likelinood

» Captive Observation: where the discarded subjeattiserved in captivity, to determine
whether it lives or dies; and

» Tagging and Biotelemetry: where the subject toibeatided is tagged and released, and
either its behaviour/physiological status is reryoteonitored (via biotelemetry) to determine
its post-release fate, or survival estimates arwelt from the number of returned tags (see
Section 6).

Before using estimates of discard survival in thentext of fisheries management,
consideration should be given to the limitationsl grotential sources of error from these
different approaches. In isolation, each methodlinaisations which affect the conclusions
which can be made (Table 4-2).

The ultimate objective of estimating discard suavivn the context of the Landings

Obligation is to generate an estimate that is sieki of post-discard predation effects, and
which is representative of survival of discardsrirthe relevant management unit (fishery).
Most of the studies given here meet objective Jable 4-2, that is, they provide discard
estimates that exclude the effects of predationralade only to the particular characteristics
of the experiment including technical, environméragad biological factors such as gear
types used, weather, species condition, age etreldre the survival estimates are only fully
representative if the operational conditions to clhthe fish were exposed to during the
experiments are broadly matched by the wider fieevhich an exemption may apply. This

means that, if the normal or average operationadlition of the fleet to which an exemption

13



is being soughtdiffers significantly from the experimental conditions théhe survival
estimates are unlikely to be representative. Fagoch as tow duration, on board handling
processes, exposure on deck, fish condition, aaintposition etc. are all known to influence
the chance of survival. In addition, the majoritly experiments use captive methods i.e.
observation tanks, and are therefore not subjetheorisks post discard predation e.g. by
seabirds, marine mammals, fish and crustacean aydot be subject to likely increases in
disease and infection. Conversely, the experiminaisiselves could also present some level
of experimentally induced survival, but provideattladequate controls are maintained and
that control mortality is considered in the anayshis should not be a significant issue.

Overall, he survival estimates derived from capbtiservation studies are therefore likely to
represent over estimates of actual survival undenngercial fishing operations. Managers

may want to consider these points when decidingvbith species to select for proposed
exemptions based on high survival and to take ataoiuthe trade-offs between maintaining

a strong incentive to avoid unwanted catch in tret place and the benefits that may acrue
through discarding fish that have the potentiauovive.

Table 4-2 An overview of possible objectives forsarvival assessment and the recommended
approaches

Objective (for the selected
species, variables &
management unit)

Suggested approach

1 | To estimate discard survival
potential ~ for  particular
conditions

Vitality assessment onboard commercial vessel(s), with targeted observations of
the factors that affect mortality.

2 | To estimate discard survival
potential that is
representative of the
management unit

Vitality assessments onboard commercial vessels during representative range of
conditions

3 | To estimate discard survival
rate, excluding predation, for
particular conditions

Captive observation of individuals under particular conditions

To estimate discard survival
rate, excluding predation,
representative of the
management unit

Vitality assessments onboard commercial vessel(s) during a representative range of
conditions combined with captive observation of individuals representing the
various vitality levels to generate an overall weighted-mean survival estimate

To estimate discard survival

rate, including predation
effects, for particular
conditions

Tagging/biotelemetry onboard commercial vessel(s) under particular conditions

To estimate discard survival
rate, including predation
effects, representative of the
management unit

Option 1: Vitality assessment onboard commercial vessel(s) during representative
range of conditions combined with tagging/biotelemetry of individuals
representing the various vitality levels onboard commercial vessel(s) to generate an
indirect survival estimate
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Option 2: Vitality assessment onboard commercial vessel(s) during representative
range of conditions combined with captive observation (to estimate short term
mortality) and tagging/biotelemetry (to estimate conditional long-term mortality)
of individuals representing the various vitality levels onboard commercial vessel(s)
to generate an indirect survival estimate
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Table 4-3 Relevant species for which discard satvistimates are available, the gear and locatidgheostudy, the literature reference, the timdqaeof
observation from the point of discarding and theaimum and maximum levels of survival observed mstudy.

. . Observation Min of Discard Max of Discard survival
Species Common name Gear Location Reference ; . - . o
period survival lower limit rate higher limit
Other demersal . Benoit and
Elasmobranch elasmobranchs Longline Canada Hurlbut (2010) 2 days 96 96
Elasmobranch Rays and skates Otter trawl U.K. I(Ezr(l)%vge)r etal 3 days 55 55
Elasmobranch Rays and skates Beam trawl U.K. Retvdl. (2005)| 2.5 days 92 100
. . Rodriguez-Cabellg
Elasmobranch Rays and skates Fish trawl Spain et al. (2005) 1 hour 78 78
Elasmobranch Rays and skates Gillnet U.S.A. I(-|216%tg)r etal Tagging 60 69
. Gurshin and
Elasmobranch Rays and skates Hook and lin U.S.A. Szedimayer (2004 6 hours 90 90
Elasmobranch Rays and skates Otter trawl U.K. I(Ezrzjelvoe)r etal 2 days 55 67
Mandelman and
Elasmobranch Rays and skates Otter trawl U.S.A. Farrington (2006) 3 days 80 100
. Falkland Laptikhovsky
Elasmobranch Rays and skates Squid trawl slands (2004) 3 hours 0 71
Beam trawl . Depestele et al.
Gadus morhua Cod ("eurocutter) Belgium (2014) 88h 66 72
Gadus morhua Cod Otter trawl Canada (Bzeonl(g; etal 14-110 hours 19 45
Gadus morhua Cod Otter trawl Canada Jean (1963) oud h 0 100
Gadus morhua Cod Hand line Iceland (Pza(l)lgzc)m etal 8 days 43 43
Gadus morhua Cod Hand line Iceland (Pza(l)lgzc)m etal 9 days 68 68
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Observation

Min of Discard

Max of Discard survival

Species Common name Gear Location Reference ; . . . o
period survival lower limit rate higher limit

Gadus morhua Cod L_ongllnes & U.S.A. Milliken et al., 3 days 31 100
Jigging 2009

Glyptocephalus Witch Otter trawl Canada Benot et al. 14-110 hours 0 0

cynoglossus (2012)

H_|ppoglossus Atlantic halibut Otter trawl Canada Neilson et al. Predicted 7 89

hippoglossus (1989)

Hippoglossus . : . Benoit and

hippoglossus Atlantic halibut Longline Canada Hurlbut (2010) 2 days 96 96

Limanda limanda| Common dab Otter trawl Germany Bahg (1990) 5 days 65 100

Limanda limanda| Common dab Otter trawl Germany &KE1076) 7 days 1 58

Limanda limanda| Common dab Otter trawl North Sea (Blegrgg)ahn etal 5 days 33 100

Limanda limanda| Common dab Pulse beam North Sea van Marlen et al 133-158h 33 33
trawl (2013)

Melan_ogrammus Haddock Otter trawl Canada Beamish (1966 12 hours 22 93

aeglefinus

Melan_ogrammus Haddock Otter trawl Denmark Hislop _and 12 days 35 88

aeglefinus Hemmings (1971)

Melanogrammus Pelagic long Huse and Soldal i

aeglefinus Haddock line Norway (2002) 7-11 days 47 61

Merlangius o Berghahn et al.

merlangus Whiting Otter trawl North Sea (1992) 5 days 0 35

Microstomus kitt | Lemon sole Pulse beam North Sea van Marlen et al. 133-158h 0 0
trawl (2013)

Nephrqps Norway lobster Otter trawl Irish sea S_ymonds and 1 hour 44 88

norvegicus Simpson (1971)

Nephrops Castro et al.

norvegicus Norway lobster Otter trawl Portugal (2003) 5-9 days 12 60

Nephrqps Norway lobster Otter trawl U.K. Evans et al. (19944 hours 21 85

norvegicus

Nephrqps Norway lobster Otter trawl U.K. Wilemanet al 11-25 days 27 33

norvegicus (1999)
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Observation

Min of Discard

Max of Discard survival

Species Common name Gear Location Reference : . - : -
period survival lower limit rate higher limit
Nephrops Bay of Méhault et al
norvegicus Norway lobster Otter trawl Biscay (2011) 3 days 45 65
Platichthys flesus| Flounder Otter trawl North Sea (Blzrgg)a hn etal. 5 days 34 100
Platichthys flesus| Flounder Pulse beam North Sea van Marlen et al. 133-158h 0 0
trawl (2013)
Pleuronectes Plaice Beam trawl English Revill et al. (2013)| 3 days 37.3 79.6
platessa Channel
Pleuronectes . Beam trawl . Depestele et al.
platessa Plaice ("eurocutter") Belgium (2014) 77h 48 69
Pleuronectes Plaice Otter trawl Germany Kelle (1976) 7 days 12 07
platessa
Pleuronectes . Berghahn et al.
platessa Plaice Otter trawl North Sea (1992) 5 days 0 100
Pleuronectes . The van Beek et al.
platessa Plaice Otter trawl Netherlands | (1990) 3.5 days 0 48
Pleuronectes . Pulse beam van Marlen et al. | 71h; 133-
platessa Plaice trawl North Sea (2013) 158h;157h 0 80
Pleuronectes Plaice Pulse beam North Sea van Marlen et al. 192h 12 59
platessa trawl (2005)
. . . Ross and
Pollachius virens | Saithe Otter trawl U.S.A. Hokenson (1997) 2 hours 48 89
Psetta maxima Turbot Pulse beam North Sea van Marlen et al. 133-158h 0 0
trawl (2013)
Solea solea Sole Otter trawl North Sea (Blzrgg)a hn etal. 5 days 71 100
English .
Solea solea Sole Beam trawl Revill et al. (2013)| 3 days 53.1 76.4
Channel
Beam trawl . Depestele et al.
Solea solea Sole ("eurocutter) Belgium (2014) 91h 14 29
Solea solea Sole Demersal trawl  Germany Kelle (1976 | 7 days 33 59
Solea solea Sole Demersal trawl ~ North Sea Berghahh 5 days 71 100
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Observation

Min of Discard

Max of Discard survival

Species Common name Gear Location Reference ; . . . o
period survival lower limit rate higher limit
(1992)
The van Beek et al.
Solea solea Sole Demersal trawl Netherlands | (1990) 3.5 days 4 37
Pulse beam van Marlen et al. | 36h; 72h; 133-
Solea solea Sole trawl North Sea (2013) 158h: 204h 27 70
Solea solea Sole Pulse beam North Sea van Marlen et al 192h 17 54
trawl (2005)
Squalus acanthias  Spurdog Otter trawl U.S.A. Mandelman and 3 days 80 100

Farrington (2006)
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iii. ~ Provide descriptions of most recent species and area relevant discard survival research

There have been seven studies reported in thesibastears from which discard survival

estimates have been derived for species coveraztioh limits caught in demersal fisheries
in the North Sea, North Western Waters and Soutbt®vie Waters. The outputs from these
studies are included within the discard survivedrature database. Additionally, summary
information from these studies is presented belod elates to the following species and
fisheries:

» Plaice,Pleuronectes platessaaught in the English Channel beam trawl fishery
» Sole Solea soleazaught in the English Channel beam trawl fishery

* Norway lobsterNephropasorvegicus, caught in the Bay of Biscay otter trishery
* Whiting, Merlangius merlanguscaught in the southern North Sea beam trawl fishe
» Sole,Solea soleacaught in the southern North Sea beam trawl fishe

» Plaice,Pleuronectes platessaaught in the southern North Sea beam trawl fishe
» Cod,Gadus morhuacaught in the southern North Sea beam trawl fishe

* Rays,Rajidag caught in the southern North Sea beam trawl fishe

» Thornback rayRaja clavata southern North Sea inshore trawl fishery

» Thornback rayRaja clavata southern North Sea inshore gillnet fishery

» Thornback rayRaja clavata southern North Sea inshore longline fishery

» Rays,Leucoraja haevuydRaja microocellataRaja brachyuranRaja clavata caught in the
Bristol Channel otter trawl fishery

» Sole,Solea solegplaice,Pleuronectes platessdab,Limanda limandaturbot,Psetta
maxima lemon soleMicrostomus kittflounder,Platichthys flesuscaught in the North Sea
pulse beam trawl fishery

Revill, A. S., Broadhurst, M.K., and Russell B. M.2013. Mortality of adult plaice,
Pleuronectes platessand sole, Solea soleadiscarded from English Channel beam
trawlers. Fisheries Research 147 (2013) 320- 326

Adult plaice,Pleuronectes platessand soleSolea soleare frequently discarded from beam
trawlers working in the western English Channelistudy aimed to quantify the immediate
(survival rate immediately after gear retrievalddashort-term mortalities of such discards.
During 121 deployments (hauls) by two beam trawlal®rnately fishing across five

consecutive months (starting January 2012), 1048@(23-62 cm total length; TL) and 810
sole (23-52 cm TL) were assessed for immediate afitogs, while 120 and 90 alive

individuals were subsequently monitored (along wth controls) in a purpose-built, on-
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board aquaria for three days. Immediate discardalrrates were similar among all months
for sole (93- 97.7%) and most months for plaice.Z93 98.8 %), excluding February
(survival rate 73.8 %) when individuals were in poondition due to spawning.

Of the plaice and sole monitored in the on-boanghaq, 37.5 and 43.3 % survived. For both

species, immediate and short-term survival ratagdwncreased with increasing TL, and this

relationship was statistically significant for tmemediate survival of plaice in February, and

for their short-term survival in the other montfifie monthly ranges of mean total survival

rates (xse) (accounting for control fatalities 8t 26) were 79.6 + 10.2 and 37.3 + 7.3% for

plaice, and 76.4 + 10.2 and 53.1 + 8.9% for solee Tesults support avoiding targeting

spawning fish and/or only discarding larger specisnas a means for reducing unaccounted
fishing mortality due to quota restrictions.

Immediate survival Short-term surviV“ITOtaI s_urvwal Total surviva
Unadjusted Adjusted
Plaice % n % n % %
February 73.8 515 27.5 40 20.3 37.3
March 93.2 207 27.5 40 25.6 47.1
April 94.3 35 - - - -
May 98.8 256 57.5 40 56.8 79.6
Sole
January 93.3 104 - - - -
February 93 114 34 50 31.6 53.1
March 93.2 190 - - - -
April 94 216 - - - -
May 97.8 186 55 40 53.8 76.4

Méhault, S., Morandeau, F. and Dubé, B. 2011. Disgéed Nephropssurvival after
trawling in the Bay of Biscay, IFREMER- Report

Also reported as:

Méhault, S., Morandeau, F., Fifas, S. 2011. Discaed Nephropssurvival after trawling.
Working document for ICES Nephropsworking group. IFREMER Report of project
PRESPO, pp. 15.

The Nephropssurvival experiment was conducted on seven comaieressels at various
times of the fishing season in the years 2009 &id »n theNephropsgrounds of the bay of
Biscay to assess the vitality Nephropsbefore discard. 26 fishing operations were sampled
In order to cover a wide range of duration of enogrrssome of them were sampled at the
beginning and at the end of the sorting process.a@rage, samples consisted of 160
individuals. 5637Nephropswere measured. 3 fishing trips were carried ouboard of 2
commercial boats to assess the survivaNephropsdiscarded alive after three days of re-
immersion. 15 fishing operations were sampled, 1557 Nephropswere re-immerged in
plastic tubes and bags for three days
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The survival rate of discardeédephropswas calculated from the combination of the viyalit
state of individuals before being discarded andctence of living animals to survive after
re-immersion. The overall survival rate was the boration of the proportion of living
individuals before re-immersion and the survivaderaf living individuals re-immerged.
Without considering the environmental parametergoatstrap method indicated that the
mean survival rate of discardeephrops under the observed conditions during the
experiment is 50.6%. However, as a conclusion, ingles value of global survival rate of
discardedNephropscould be defined, but a range between 45 and 6&gler than the 30%
currently assumed in the ICES stock assessmengquoe.

The study indicated that discardBi@phropshas a relatively high potential to survive after
having been thrown back at sea. However, it remdiifisult to define a precise survival rate
due to the large range of factors that may aftedt should also be noted that the observation
period during this study was short (3 days) meartingt the survival rates may be
overestimated.

Depestele, J., Desender, M., Benoit, H.P., PoleH, and Vincx, M. 2014 Short-term
survival of discarded target fish and non-target ivertebrate species in the “eurocutter”
beam trawl fishery of the southern North SeaFisheries Research 154 (2014) 82-92

This was an examination of discard survival in 4earn trawl fishery using chain mats and
limited haul durations in the southern North Se@sBo-called “eurocutter” fishery is carried
out by beam trawlers with an engine power 221 kW ianallowed in the 6 to 12nm zone.
This study obtained short-term survival estimates'durocutter” fishery by monitoring post-
capture mortality in tank-held organisms. Surviwals high to very high (>75%) for benthic
invertebrates, but not for fish. All examined whgi (Merlangius merlangysand pouting
(Trisopterussp.) died. Only 14% of sol&¢lea solepsurvived to 91 h of observation, and
48% of plaice Pleuronectes platess#o 77 h. The survival rates were higher for cGadus
morhug (66% to 88 h) and skateRdjidag (72% to 80 h). However, mortality had not
stabilized within the observation period and so @bserved survival rates are likely to be
overestimates of eventual survival .

Survival models were used to estimate the minimwmattbn of captivity required to
properly evaluate short-term survival, and to inigede the role of physical injuries and other
pertinent covariates in determining fish discard/sal (Table 4-4. The results of this study
indicate a high variability in discard survival angst taxa and highlight that physical injuries
when taken alone are a limited proxy for surviveltm beam trawl discards and that small
fish specimens have a limited chance of surviviisgatding.
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Table 4-4 Kaplan—Meier survival estimates with d&nd errors (S.E.) for six fish species held in
holding tanks after commercial hauls (1.5 h) witlch&in mat beam trawl. Survival of plaice and
solewas also tested for short hauls, which sernge@ &ontrol subjects for the experiments. The

number of investigated individuals, N, and numbfedead organisms, N (dead), are indicated for
each time interval.

Species N | Time (h)| N (dead) Percent survival (%)
Rajidae 141 65 34 77 (5)

108 80 40 72 (6)
Gadus morhua 64 34 18 72 (8)

45 88 21 66 (9)
Merlangius merlangus 76 21 76 0(-)
Pleuronectes platessa 97 57 30 69 (7)

88 77 41 48 (15)
Solea solea 246 64 186 29 (10)

208 91 202 14 (25)

The survival probability for cod (32-75 cm) was smterably higher than expected (65.9% at
88 h). The limited fishing depth for catching thedcindividuals may be a plausible

explanation. All individuals were caught at depblesween 10 and 33 m, which is expected to
result in higher cod survival due to less barotrawtaring capture. This re-emphasises the

need to put the results from survival estimatethencontext of the conditions of a specific
fishery.

Ellis, J.R., Burt, G. and Cox, L. 2008. Programme 9: Thames Ray Tagging and
Survival, CEFAS Fisheries Science Partnership: 2007/08 Final Report

This Fisheries Science Partnership project was ldped to estimate the longer-term
survivorship and movements of thornback Rgja clavatain the southern North Sea, using
traditional tagging methods. Five vessels and séveswere examined, to gauge differences

between the various gears used by the inshoredlekto cover wider parts of the southern
North Sea.

The fish caught generally appeared in good healtth the soak/haul times typically of
commercial duration (although some gillnet studieed soak times of 24 h, instead of the
30-48 h used normally). Fish caught on longlinesevgenerally lively, and although some
specimens had minor damage to the mouth and jgesjrsens with healed jaws were also
seen, suggesting that fish can recover from sustada.

Of the thornback rays caught by otter trawlers 83% were considered lively at the point
of tagging, 1-34% were considered sluggish and 0:R&se considered dead. Visual

assessment of health suggested that the two larpercategories were in better condition
than smaller fish (Table 4-5).
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Longline studies indicated that thornback rays wgererally lively. Of the 110 thornback
rays caught by a gillnetter 94.5% were considenesglyl at the point of tagging and six 5.5%
were rated as sluggish.

In all, 4 313 elasmobranchs were tagged and raleaseluding 4 152 thornback rays and
151 smoothhounds. Recapture rates of thornbackuaymstil this report was released ranged
from 5.5-14.7% (2007 releases), and from 4.0-92008§ releases), confirming that there is
long-term survival following discarding. Howevetrjs not possible to yet determine what the
overall rate of discard survival is from these stad

Table 4-5 Observed condition of thornback ray imiatedy following capture for a long-term tagging
study.

Lively Sluggish | Dead Total
Gear No. % No| % No.| % | No.
otter trawler 1| 591 63.1| 323 | 34.5| 22 | 2.4| 936
otter trawler 2/ 1 608| 91.3| 152 8.6 | 1 0.1 1761

otter trawler 3] 1 122| 99.7| 3 0.3 1125
longline 1 104 | 9456 5.5 110
longline 2 690 | 97.617 | 24 707
gillnetter 1 388 | 73.2142]| 26.8 530
gillnetter 2 436 | 98 9 2| 445

Enever, R., Catchpole, T.L., Ellis, J.R. and GrantA. 2009. The survival of skates
(Rajidag caught by demersal trawlers fishing in UK waters.Fisheries Research 97
(2009) 72-76

The study focused on the Bristol Channel skateefighwhere on-board holding tanks were
used to assess the short-term rates of surviiahef-caught skated@jidag. Seven trips (3
to 5 days) were made during May and August 200all|i32 tows were conducted in areas
where the vessel would normally fish for skatesteAfmonitoring 162 fish in specially
designed on-board holding tanks for periods of a2 h, the overall short-term rate of
survival was 55% (Table 4-6). Visual inspectiorffugalth” at time zero was a good indicator
of survival, with 79% of skates with a poor heattore did not survive. Survival rates for
fish of moderate health and good “health” were 84a¥d 95 %, respectively. This
information allows one to predict the consequerafeBshing practice on discard survival
using a larger dataset on fish scored for healtbrbéagging and release.

The proportion in poor condition on capture wasitpedy correlated with estimated codend
weight, so technical modifications to fishing gaamed at reducing unwanted by-catch were
considered would increase the survival of discasiedes.

Table 4-6 Survival rates, holding duration, and mé&ngths of skates held in vivier tanks from
commercial tows. (from Evenetal, 2009)

Species Mean Length(cm) Mean time in tank(h) n Survival rate(%)
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Leucoraja naevus 35 48 6 33
Raja microocellata 43.6 58.5 39 51
Raja brachyura 41.3 48 11 55
Raja clavata 55.4 60.6 68 59

R. Enever, R., Revill, A.S., Caslakec, R. and GrantA. Discard mitigation increases
skate survival in the Bristol Channel. Fisheries Rgearch 102 (2010) 9-15

The study focuses at the effects of three diffecexiends on the initial health and short-term
survival of trawl-caught skate (Rajidae), usingoateol codend (80mm diamond mesh used
as standard in the fishery) and two experimentdénds (100mm diamond mesh and 100mm
diamond mesh turned on the square). The study areducted aboard a commercial trawler,

using a twin-rigged demersal trawl in the BristdiaDnel. Eight trips 3-5 days long were

made during June and July 2009. In all, 38 towsewsemducted in areas where the vessel
would normally fish for skate.

Both experimental nets reduced discarded numbéeiistoby app. 70%, with no commercial
loss. This reduction in discards had an effecenfucing the total weight of the experimental
codends by as much as 80%. 278 skate were placedbioard holding tanks for 48 h to
evaluate the survival rates of fish caught in thi#eknt codends (Table 4-7). Visual
inspection of “health” at time zero was a good oatior of survival, because 86% of skate
with a good health score survived. Another 1539eskgsessed for health, showed that fish
caught in the control codend had the lowest pramaat good health score (25%), followed
by the 100mm diamond mesh codend (34%) and the d08guare mesh codend (47%). The
health of the fish caught was related to codendymteiThe authors conclude that technical
measures aimed at reducing discards have an additenefit; they indirectly increase
discard survival, and the benefits of mitigatingadirds through bycatch reduction devices
may be a more powerful tool in fisheries managertteant previously thought.

Table 4-7. Numbers of Raja microocellata observeaddor alive after the 48 h vivier trial for the
control (80mm) vs. experiment 1 (100mm diamond) ammhtrol (80mm) vs. experiment 2
(200mmsquare mesh) and the number of small-eyeid siteserved with an initial health score >1
(good health). From Evenetal, 2010.

Experiment 1 Experiment 2
100 mm 100 mm
80 mm | diamond| 80 mm | square
Dead 30 29 37 22
Alive 39 42 39 45
Health score >1 (% 35 30 39 42
Survived >48 h (%) 57 59 55 67
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iv.  Describe those factors affecting survival (based on output from ICES WKMEDS)

The ICES WKMEDS 2014 compiled a review of availalilerature on factors linked with
measurable stress, injury or mortality of discardistl. The outputs were categorised by
conventional gear types (trawls and dredges; ¢dlaad traps; hook and line; longlines and
jigging or pelagic seines and trawls.

There are a multitude of variables that have besmamhstrated to influence discard survival
rates. These have implications for the represemiadiss of the estimates generated and how
fisheries are defined in the context of exemptimom the landing obligation under the high
survival provision. The issue of defining a cantkdfishery for high survival exemption for
the purposes of control is dealt with in the follog/ section. A review of factors know to
influence discard survival rates is given belowHEEWKMEDS).

Operational factors

The operational factors of survival are generatipreected to technical stressors induced by
the fishing process. However these factors can lada@® a synergetic effect with several
environmental and biological stressors. By tracnfjsh pathway of being a) captured b)
handled above the water surface, and c) releasgddwerboard and eventually returning to
its habitat, relevant technical, environmental biadogical variables can be identified.

A. Capture phase
Technical stressors

The configuration of the fishing gearplays an important role in how animals are cawagiat
interact with gear, with what components they cante contact and what the intensity of
this contact is.

In trawl fisheries, the interaction starts with a stimubysthe gear such as otter boards and
sweeps (Wardle, 1993), tickler chains (Van Bee&l .et1990; Kaiser and Spencer, 1995), and
groundgear (for trawls) which can cause physicaitaxt and possible injury (Chapman,
1981). Next, the animals pass through the gearrisvthe codend. During that process,
further physical contact can occur, resulting igsrsuch as abrasion. The characteristics of
the netting material (i.e. stiffness, yarn surfdagt thickness, mesh shape) are important in
that process (Millneet al, 1993; Evans et al., 1994). Physical barrierthn net, such as
guiding panels can inflict additional injury (Lumdet al. 2012). In hook and line fisheries,
the design of the hook has an effect on survivaixtGet al., 2007; Cooke and Suski, 2005)
and the type of lure can be important (Arlinghatsle 2008). In static net fisheries the
design of net is important, for example, fish arerenlikely to get entangled in trammel nets
than in single layered gillnets (Uhlmann and Braadh 2013).

A negative relationship typically exists betweerpldgment duration and survival. The
longer gears are deployed, the longer animals xgpesed to the capture process, whereby
crushing and injury may confound exhaustion effeEts example, both Wassenbeal
(2001) and Uhimann and Broadhurst (2007) showetithpenaeid prawn trawls, survival
probabilities for discarded organisms decreaset leitger tow duration (Appendix V). In
trap fisheries, discard species may be trappedaamdot able to feed or move as needed
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(Barber and Cobb, 2007). For hook and line fislsgfienger fighting times have been shown
to increase the occurrence of sublethal effectspsd-release mortalities (Tomasso et al.,
1996; Meka and McCormick, 2005).

Towing speedis another technical factor, which is shown tduehce discard mortality.
Higher towing speeds can lead to exhaustion aneased risk of injury, due to increased
likelihood and intensity of contact with the geadaother parts of the catch. The movement
of the fishing gear, as determined by its desidhs, nature of the seabed, depth range
(Milliken et al.,2009; Benoiet al, 2013) and currents, can affect the type andili@ed of
injuries to organisms.

The process of hauling of fishing gear on boardthe movement of parts of the fishing gear
containing the catch, physical interactions withrdngarts of the vessel (which can be
exacerbated by poor weather conditions), the sidecamposition of the catch, and the time
before emptying the catch affect animal vitalitytie catch. The speed of hauling will also
affect how quickly gases in the animal’s body expaand how it can cope with this physical
change (see barotrauma below).

Environmental stressors

The effects of temperature changes(from ambient temperature at deeper depth to
surface/air temperature) are well known for someshwater and marine fish, where

physiological stress and changes in behaviour lheen observed (Brett, 1970; Fry, 1971,

Schreck et al., 1997; Davis et al., 2001). A seofesxperiments on marine fish (Barton and

lwama, 1991; Muoneke and Childress, 1994; Ross Hoklenson, 1997) demonstrated

species-specific differences in mortality assodatéth temperature change. Swimming

performance and the ability of fish to maintain ipoa in the net can be influenced by

temperature change (Beamish, 1966; Breen et ali; 200 and Wardle, 1988; Winger et al.,

1999) and thus the likelihood of physical injutyrdugh contact with the gear or the catch.

Over a longer time-scaleemperature changesmay contribute to observed seasonal effects,
although few studies have taken seasonality intowa. Other more crucial parameters may
be 'masked' by this variable, but strongly corealatio it, such as ambient temperature and
spawning. Cicia et al.,, 2010 demonstrated sigmtficgeasonal differences in the mortality
rates of skates captured between February and dhdgtly associated with variations in
surface temperature. Revill et al. (2013) foundfedénces in the survival of plaice in
different seasons. Mediterranean swordfish alsootstnated lower vitality during the post-
spawning season compared to pre-spawning, a firatinguted to the poor health condition
of the spawners (De Metrio et al., 2001; DamalakMagalofonou, 2009).

With increasing depth, natural light levels areusstl through attenuation, which can also
influence the behaviour during the capture procgsdinson, 2012). Observatiorsd
measurements of fish behaviour under conditionswflight and darkness have been carried
out both in the field and in the laboratory (Batt$83; Olla and Davis, 1990; Ryer and Olla,
1998; Olla et al., 2000), confirming that effecfslight are species-specific. In some trawl
fisheries, certain fish species under low light ditons, swam less, passed along the trawl
faster, and did not orient themselves to the lotig af the trawl resulting in more injury and
mortality. At very low light intensities, fish daohdetect an approaching net (Wardle, 1993).
At the other extreme, bright surface light may eadsorientation and bleaching of sensory
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pigments in the eye, reducing the animals' abibtynake avoidance responses if released at
sea (Pascoe, 1990). For some species, short-tepperoranent blindness may also occur
(Frank and Widder, 1994).

Differences in salinity result in varying osmotic pressures, which requaguatic species to
regulate their body water. Marine stenohaline sgge@e.gNephropsnorvegicus) may suffer
haemodilution and rapid mass gain, even after ef lxpo-sure to non-preferred salinity
ranges (Harris and Ulmestrand, 2004). Another eelevenvironmental factor during the
capture phase is water depth.. The negative efieet change in depth on fish vitality is
mainly due to the rapid decrease of hydrostaticsunee (see Biological stressors section
below).

Biological stressors

Significant variation in discard mortalities haghalocumented not only between studies but
also within studies for some species (Frick eR@lL0; Revill, 2012). In general, sedentary
species and those lacking a swim bladder (e.disthatsharks and rays) have a higher
likelihood of survival (Benoit et al., 2013). Sealecrustacean species (crabs, lobsters) and
bivalve molluscs (scallops) are relatively robust are likely to survive when discarded
(Mesnil, 1996).

Fish that are captured, brought to the surface dirdarded encounter depressurization
(barotrauma; Stewart 2008), which can cause mtyt@@lampbell et al., 2010; Hochhalter
and Reed, 2011; Nichol and Chilton, 2006; Ruderskaet al., 2014). The presence and type
of a swimbladder is an important biological deteramt of survival (Benoit et al., 2013;
Rudershausen et al., 2014). The most frequentlgrabd barotrauma symptom in fish is an
overinflated or ruptured swimbladder, with assemagas release into the body cavity.
However, swimbladder healing after a short peribdime has been described for some
species, e.g. Atlantic cod (Midling et al., 2012).

The size and structure of the swim bladder varmssiclerably in different teleosts; some
taxa, particularly those living in the deep se&enthic habitats have lost the swimbladder
altogether (McCune and Carlson, 2004). Physoclsstpe. closed bladder) fish are most
susceptible to the effects of barotrauma, (Broasthet al., 2006). Physostomous (i.e. open
bladder) fish can more readily regulate the amadirgas in their swim bladders by venting
it, but may be more susceptible to barotraumatiece$ compared to fish lacking a gas
bladder (Benoit et al., 2013). This may accounttiier proportionally higher survival often
observed for discarded elasmobranchs and someibégldosts that lack closed gas bladders
(Depestele et al., 2014; Enever et al., 2008; kaptisky, 2004). A list of marine fish with
physoclistous (closed) or physostomous (open) sVeidaers is given in Benoit et al. (2013).

The composition and size of the catch (Robinsomalget1993) determine how severe the
interaction between different animals in the cataf be. It influences the nature and
intensity of injuries and thus the associated nigytaFor example, Mandelmann and
Farrington (2007) observed that larger catch vokimaused greater mortalities among
discarded spurdod@sfualus acanthigsMoreover, the crowding density of the catch ptm

release (e.g. during slipping in purse-seines) ifiregen et al., 2012, Appendix IV), and the
herding effect that may lead to exhaustion of ikk €an result in lower survival (Robinson
et al., 1993; de Veen, 1975; Berghahn et al., 19%#yra and Bumguardner, 2001; Wardle,
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1993). It has been suggested that abrasive olgects as spiny fish may cause scale loss
among teleosts.

B. Handling phase
Technical stressors

Once the catch is brought on deck, the handlingehall influence discard survival. The
path of the catch after removal from the fishingugihrough the infrastructure onboard can
have a major effect on the survival of fish (Bergh&t al., 1992). Different methods exist to
haul individual fish on board. Whether the catchrakeased into a hopper, whether it is
pumped or gaffed, the speed, technique and conditid handling affect animal vitality in
the catch. Since exposure to air affects surviZalsfro et al., 2003), a quick sorting of the
catch generally improves survival. The design & tessel, and the skills and number of
individual crew members on the processing line thidrefore have an influence. De-hooking
and removing from static nets is easier and fasteexperienced fishers. Discards can be
temporarily stored on deck, and can be releasedighra tube above or under the water. This
can affect the exposure time to air, altered teatpee and light, as well as exposure to
seabird predation (Chapman, 1984).

Environmental stressors

Many aquatic organisms suffer from hypoxia duriirgeaposure (Chapman, 1984) or during
confinement. The time of air exposure is typicatigasured as the period between pulling the
catch out of the water, until discarding back te thater. By sorting the catch in water,
MacBeth et al. (2006) demonstrated that minimizamgexposure reduced discard mortality
of undersized prawns. Hypoxia effects can be caormded with temperature changes to
negatively affect survival (e.g. van Beek et a89Q; Gamito and Cabral, 2003; Giomi et al.,
2008; Hyvarinen et al., 2008). Irrespective of tear type, species-specific and size-
dependent tolerances to hypoxia are important gicéb factors in determining susceptibility
to discard survival (Barber and Cobb, 2007; Gished Lépez, 2008; Stewart, 2008). Effects
of air exposure may be exacerbated by simultanegpssure to direct sunlight which can
lead to heating and rapid dehydration. Exposurevita or freezing temperature may also
increase dehydration.

Biological stressors

Within species, size matters, with larger fish gahg showing higher survival (Neilson et
al., 1989; Sangster et al., 1996; Milliken et 4D99). Increased sensitivity of smaller fish is
attributed to greater mass-specific respiration ales (Benoit et al., 2013), to fatigue from
swimming during capture (Wardle, 1993) and a reduakility to avoid injurious contact
with the gear and catch (Suuronen et al., 199564;99angster et al., 1996; Wileman et al.,
1999; Breen et al., 2007). In addition, body camperature increases faster in smaller fish
(Davis et al., 2001; Davis and Olla, 2001, 2002)jraverse relationship between the rate of
body core temperature increase and fish size has thecumented (Spigarelli et al., 1977).
The mechanisms behind sensitivity towards changgngperatures have not been resolved
yet for many species. For example, while flatfisdn doe both tolerant of hypoxia and
temperature change, sablefish are tolerant of hgpdxut sensitive towards changes in
temperature (M. Davis, pers. com.). Salmonids agey \sensitive towards temperature
changes (Gale et al., 2013), as are clupeids (bueidal., 2012).
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As discussed above, the extent of physiologicglareses to air exposure is species-specific
(Benoit et al., 2013). The lack of gas exchangeinduhypoxia triggers a cascade of
metabolic products that can be measured in the dlgerph, blood and tissue (McMahon,
2001; Davis, 2002). Owing to different respiratomgchanisms, crustaceans are favourably
adapted to tolerate anoxic conditions compareelenst fish. Benoit et al. (2013) identified
some biological traits such as the presence ofddecis scales, mucus production, body
softness and presence of sedentary lifestyles wdmehndicative of hypoxia sensitivity. The
degree to which such biological resilience occues/be very specific and associated with
certain biological traits (Table 7.2). To illuseahe relationship between stressors and stress
responses for discarded organisms, sensitivitiggarils changes in anoxic conditions,
temperature and water depth and their measuratp@mses have been listed in Table 7.2.

C. Release phase
Technical stressors

The mechanisms by which individuals are releastmltime water will influence survival. To
reduce adverse impacts from discarding, releastestun recovery boxes may facilitate a less
stressful release process. Allowing species tookecprior to being released has shown to
reduce predation (Farredt al.,2001).

Environmental stressors

The environment into which the individuals are disled, and the distance from their natural
habitat (displacement), will also affect survivhbaces. Predation rates of discarded fish also
depend on variables such as the type of predatesemt, predator density (Cooke and
Philipp, 2004) and predator avidity (Campbell, 2008iInerability to predators is species-
and size-specific, for example, large pelagic

Biological stressors

Successfully evading predation depends on the nssgeness of the prey (Fuiman et al.,
2006). If reflex responses are impaired (e.g. reduswimming speed, loss of orientation),
then responsiveness will be reduced (Ryer, 2008y Raal., 2013). Injuries can affect not
only a fish's ability to evade predators (see bgldut also shelter seeking and feeding
abilities. Open wounds can facilitate infectionspgaghogens, particularly in fish already
stressed by their interaction with the fishing gddms can be a direct cause of mortality or
result in an increased probability of predation.

Species Summaries
Plaice

7 relevant have been identified and these focmsgoily on beam and otter trawl fisheries in
the North Sea and Channel. For beam trawls, survatas range from 37 to 79% and for
otter trawls the estimates are highly variablegnag from O to 100%. There is evidence
showing that survival for smaller individuals isMer than for larger fish and that survival is
lower during spawning periods. If plaice are coastd as a candidate species for the high
survival exemption, then due consideration showdylven to the lower survival rates for
smaller individuals (e.g. juveniles) and spawniist f

Skates and Rays
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12 relevant studies are presented covering a vaidger of gear types (otter trawl, beam trawl,
longlines and gillnets) covering a range of EU artdrnational locations. In general survival
rates are typically in excess of 50% across aliggaad greater than 80% in many cases.

Nephrops

Data are available from 6 relevant studies relatmgtter trawls. The results are highly
variable ranging from survival rates of 28 to 88Btit the studies showing the highest
survival rates (80 and 88%) had observation perdddsand 4 hours respectively and should
therefore not be considered as representative ghandeaths were still occurring in other
studies after 5 daysNephropsmay also be subject to higher changes of postadisc
predation given that they are burrowing animals amaly therefore be more prone to
predation if they are unable to quickly find or neste a burrow. It is noted that discard
survival is explicitly considered in ICES assessta@md is estimated to be between 15 and
25% depending on functional unit.

Dab

There are 4 relevant studies available, 3 of whethte to the otter trawl gear in the North
Sea and one study relating to the electric (puteam trawl. There are no studies of dab
survival from the conventional beam trawl, whichassociated with very high dab discard
levels. The survival rates from the otter trawlds#s are highly variable (1 to 100%) with no
obvious” typical” value.

Cod

Survival of cod is also highly variable (0 — 100%)t studies have shown survival >50% of
cod caught in beam trawls. The relatively high swavis thought to be due to the shallow
fishing depth (<30m). The sample size is also saradl further replication may be required to
provide more robust estimates.

v. Implications of factors effecting survival for control of exemptions from the landing
obligation under the high survival provision: Control and enforcement issues on high-
survivability exemptions

The CFP introduces a change from a landing to ehcatiotas system which represents a
significant change to how fisheries control andoetément needs to be carried out. The
introduction of a landing obligation is a fundanarthange to fishing operations, and hence
fishery control. As recognised in STECF report B3s2veral elements of Article 15 (i.e.
exemptions) are open to different interpretationd depending on how these elements are
put into practice, it could result in quite diversensequences.

The incorporation of exemptions such as high saiity and the fact that its interpretation
is not well defined adds complication to the coh&gpects. All exemptions from the landing
obligation can be a reason for legitimate discaydis such, their implementation will add to
the challenges faced in understanding the incorbligations by fishers, and in the work of
control authorities in promoting and verifying collmpce. From a control perspective, clarity
for what the high-survivability exemption would @N and not allow is important.
Specifically, detail on how such exemptions will lmgerpreted and implemented within
discard plans is required (i.e. clear definitionspecific gears, type of vessels, and main
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target species in a certain fishery), as this widle a significant impact on the types of
monitoring and control measures that will be reggir

The enforcement tools currently available for a-s®nitoring include REM-system, control
observers and at-sea monitoring with patrol vesseksrcraft. Other enforcement tools such
as landings controls to check catch composition aisé analysis (cross-checks of
documentation etc.) can be used as a compleméme tmonitoring at sea but cannot alone be
used to verify that the various components of #reling obligation are complied with (i.e.
exemptions such as high survivability). A full rewi of these control tools applied to the
landing obligation including exemptions can be fdumthe report STECF 13-23.

Given the uncertainty it is still too early to aogolish a meaningful analysis of the control
implications and consequently of the preferred @¥ntethods. From a control and

enforcement perspective, it is important that tigd survivability exemption is addressed so
that the factors affecting compliance are taken axtcount when the exemptions are being
defined in the discard plans. In any case, in thglementation of such exemptions, control
measures shall be tailored on the basis of riskagement and cost-effectiveness.

Article 15.13 of the CFP stipulates that:

“Member states shall ensure detailed and accurateindentation of all fishing trips and
adequate capacity and means for the purpose oftonmg and compliance with the
obligation to land all catches, inter alia such nseas observers, CCTV and other. In doing
so, Member States shall respect the principlefafieficy and proportionality.”

A successful implementation of the landing obligatwill be highly dependent on the level
of compliance with the measures and the requiretoeatcurately document all catches. The
accuracy of the documentation should thereforeebatgthe maximum level.

Although the regulation is clear that exemptionallshe fully recorded, this creates practical
difficulties in particular on the potential for fissurvival to be compromised by efforts to
ensure accurate documentation. For example if bdigaelagic fish, or a portion of a haul of
fish is slipped before it is brought on-board thkare will be real difficulty in estimating
guantity discarded to any degree of accuracy. énciise of exemption due to high survival
criteria, it forces fishermen to sort and weighcbats and this could negatively impact on the
survival probability of individual fish and couldfentially conflict with the desire to return
fish to the water as quickly as possible. Convgrséla portion of the fish being discarded
under the high survival criteria do not survivee (isurvival <100%), failure to adequately
monitor and record the volume of fish being disedravill also bias (under)-estimates of
mortality.

The current system of documentation (logbooks, ilenénd transport declarations, etc.)
works reasonably well as a system but the relighdf the documentation currently needs
improvement. Paper and electronic logbooks formithsis of self-reported catch records.
Under the landing obligation MS will need to cormsichppropriate extension of on-board
catch documentation and also the means of verifgim¢poard documentation. The issue for
the controller of course is that even if a recdrdiecards is available for inspection, there is
no means of verification as the catch will haveadly been discarded (other than for vessels
with REM or observers). A number of possible imgments in the current documentation
system were considered in STECF report 13-23.
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In the context of high survivability fisheries & ilso important to note that the Control
Regulation stipulates that catch shall be recomlezty 24 hours, but since discarding and
retention takes place at each haul, EWG 13-16 d&rlagged the idea that requiring haul by
haul documentation should be considered as it ase® the likelihood of accurate and
complete documentation of catches within a lanaibtigation framework. This is likely to
be particularly important in fisheries with exengpts for species with high survivability
because the estimated proportion of discards tiihh@t survive will need to be accounted
for in stock assessments.

In the control and enforcement context, furtherkaiarrisk analysis is also needed in order to
analyse how the fisheries may/will evolve during trew requirement to land all catches and
to evaluate how the catch documentation and cosbralild be designed in order to meet the
new requirements of the landing obligation. Meamsdocumentation and reporting should
be simple, transparent, and cost-effective and bedbased on the best available knowledge.

4.2 ldentify potential discard problems in demersal fifieries in these sea basins that
cannot be addressed through improvements in seleciiy or would lead to
disproportionate costs of sorting unwanted catchesn board.

The EWG considers that the decision to seek prdpdsade minimis exemptions from the
landing obligation will need to be based on operal concerns regarding the practicalities
of reducing unwanted catches while maintaining eoun viability (EWG 17-11) or
disproportionate costs associated with handlingamted catches. Such decisions should be
related to explicitly- defined fisheries and sugpdr with quantitative supporting
information, this particularly important for de nmms (and survival) exemptions.

The EWG notes that the information required to sssthe potential consequences of
proposals for de minimis exemptions for specifghéries, will depend on how such fisheries
are defined. Furthermore, the information to uradextsuch assessments will almost certainly
need to be derived from existing information whids been assembled at a coarser level of
aggregation than is likely to be required for speally-defined fisheries. For example,
existing information is available for broad geaowgpings used in specific large sea areas,
such as those used under the current Long Term ¢géamant Plan for Cod (EC Regulation
1342/2008 e.g. TR1 - otter trawls with mesh sizmatgr than 100mm, and TR2 - otter trawls
with mesh sizes between 70 and 100mm. Fisheriesheajefined at different aggregation
levels such as vessels using a specific type ofle@mm otter trawl, fishing in specific areas
at certain times of the year targeting specificcls$o The group notes that recompiling
existing information will not be a trivial task andecause existing data coverage is
incomplete, it may prove impossible to adequatetgeas the likely consequences of
proposals for certain fisheries.

As the definition of fisheries is still to be deetiby the Regional groups, the EWG considers
this Term of Reference cannot be fully addressedthe absence of specific fisheries
definitions, it is not possible to determine a diive list of fisheries where improvements in
selectivity to reduce or eliminate unwanted catchidisbe difficult to achieve or whether the
costs of handling unwanted catches will be dispropaate.
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EWG 14-11 notes that broad fisheries definitionshsas those based on gear type/mesh size
grouping as used in the long term management plaodd (EC regulation 1342/2008)) will
contain a number of distinct “fisheries” each ofievhwill have different and separate
selectivity, discard and/or choke issues. Manageay want to consider how fisheries are
defined particularly in light of de minimis (or Hgsurvival) exemptions given that
difficulties in improving selectivity or dispropaonate costs (or indeed exemptions based on
high survival) are likely to be fishery-specifichi§ means that defining the management
units to which exemptions may apply, will requirena detailed definitions of “fisheries”
beyond a basic definition based only on gear tyjkethe mesh size used.

As noted by EWG 13-17, the direct impact of havihg species to be included in discards
plans phased in over time and possibly differeatiabicross individual fisheries is an
important issue. A top-down categorisation willdda the same disputes and vicious circles
as in the first cod plan, where differences in effallocations between gear groupings
generated incentives to switch management undseéimed to be more attractive due to less
stringent limits on effort. Such incentives coulddvertently be introduced into discard plans
and result in similar unintended consequencesicpéatly if a given species is included in
one fishery, but excluded in another. Thereforgjomal groups may want to consider a
bottom-up approach to ensure that the manageméstalnosen for exemptions equate to the
appropriate fishery. The definition of fisheries particularly important when describing
specific technical and/or species difficulties fibre improvements in selectivity as the
justification basis for de minimis (or high survivexemptions). Both de minimis and survival
exemptions present specific challenges in termsabéh documentation and control. It is
therefore important that the characteristics, tloeee“membership” of these fisheries are
clearly defined for control and monitoring purpog@er aliain terms of area coverage, gear
types used, catch composition etc. The EWG funtiodes that the information required to
assess the potential consequences of proposalgefaminimis exemptions for specific
fisheries, will depend the available catch datadiags and discards by species). EWG notes
that discard estimates are based on sample datnedht through national observer
programmes which typically have relatively low sadimgp coverage of the order of less than
1% of total effort. This means that for stocks sgbjto high discard rates, the high raising
factors will inevitably lead to rather uncertainaaestimates.

In addressing this request, the EWG has providéarnmation that will help inform the
identification of fisheries for which there may hecredible case for seeking a de minimis
exemption from the landing obligation. This is s the present understanding of the
fishery and the available expert knowledge on teeinools to mitigate unwanted catches. It
is important to note that it is not possible todicewhat future means may become available
to reduce unwanted catches and EWG 14-11 recogthiaes effectively implemented, the
landing obligation will offer incentives to develagew technical and tactical solutions to
offset the business impacts of retaining and lapdipecies subject to the landing obligation
with no market value e.g. catches of species <MCRS.

Table 5.12.1 from the Report of the April 2012 Rlishmeeting of the STECF (STECF 12-
01) was used as a starting point to identify typledemersal “fisheries” where a de minimis
exemption may be appropriate. Due to the absenpeopbsals for the definition of demersal
fisheries in these sea areas, the EWG has nedgds&en a pragmatic approach and has
relied on fishery definitions on the basis of gggue, together with ancillary information on
intended target species and area of operationeXamnple, for the TR1 vessel grouping in the
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North Sea (demersal towed gears using codend naslofsl20 mm or larger, the EWG has
identified 3 different fisheries as follows:

* A mixed demersal whitefish fishery which operatamprily within the 200 m isobaths and -
exploits a variety of species with haddock, cod whding representing the major proportion
of the landed catch. We refer to this as the mixbitefish fishery.

* A fishery primarily operating just beyond the 20&mbaths and for which saithe comprises
the major component of the landed catch. We reféhnis fishery as the saithe fishery.

* A mixed demersal fishery operating beyond the 2&hath in which Anglerfish and
megrim comprise a major proportion of the landadltawe refer to this fishery as the slope
fishery for anglers and megrim.

Based on the data and information currently avhlilathe EWG considers that such an
approach is likely to highlight those broad fishgmnpupings for which selectivity may be
difficult to achieve. Whether costs of handling wamited catches in such fisheries are
disproportionate cannot be assessed at this timeadtihe absence of data and information at
the required level of detail although in some paltr cases, opinions based on expert
judgment have been made.

Nevertheless given the available data and infoonathe EWG considers that the following
broadly-defined fisheries may be candidates tcstithte where selectivity improvements to
reduce unwanted catches are likely to be problemati

Beam Trawl fisheries in the North Sea (Subarea 1V)

The beam trawl fleets operating in the North Sgalasts flatfish species, mainly plaice and
sole but also catches other species such as leolendab, turbot, brill as well as some
gadoids. This fleet can be separated into disfisberies, one primarily targeting high-value
sole in the southern North Sea using a minimum nseghof 80mm; a second fishery in the
central North Sea, using a mesh size of 100-119argeting plaice with an important by-
catch of large sole and; a third fishery targetntgice operates in the Northern North Sea
with a minimum mesh size of 120mm. Under the curtemng Term Management Plan for
cod (EC regulation 1342/2008) these are referreastBT2 (covering the fisheries with mesh
sizes in the range 80-119mm) and BT1 (the plaiskefiy with a mesh size =>120mm)
respectively.

The landings and discard data submitted to the FTE{CMember States under the annual
catch and effort DCF data call, shows that the Bi€&t has very low levels of discards
compared to the component of the BT2 fleet whiaksube smaller 80mm mesh size in order
to retain the primary target species sole, on wiingh fleet is highly dependent. Discard
levels and rates in the sole-directed fishery pathe BT2 fleet are substantial due to the
smaller mesh size used and the distribution ofirfggheffort. Based on the landings and
discard data between 2010 and 2012, on averagexapmately~26,000 t of plaice and
35,000 t of dab were discarded annually represgr8?% and 91% of the annual plaice and
dab catches respectively. Discards in the othempom@nt of the BT2 fleet fishing with 100-
119mm are poorly documented but the limited infdiomaavailable suggest discards in this
fleet segment are low.
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A previous STECF Expert Group (SGMOS 08-01) wasuested to evaluate the potential
impacts of a phased and targeted reduction in disdar both the beam trawl fleet operating
in the North Sea (and thdephrops“fishery” in western waters). For the beam tralelet
segment, this EWG concluded that with the exceptibcodend mesh size alterations, there
are no other mechanisms currently available to igeosignificant reductions (from the
magnitude currently observed) in plaice discardd3M®S 08-01 simulated increases in cod-
end mesh size to improve selectivity in the BT2ffleo avoid catches of small plaice and
concluded that such increases would invariablylt@sa substantial reduction in the catch of
sole. However, STECF has previously noted thaBG&OS sub-group was not able to fully
explore all possible mechanisms to reduce discgrdinch as developing markets for new
species or size classes, or adjusting quota mareagesystems. The SGMOS 08-01 EWG
assessed the potential economic consequences ofs¢emarios for codend mesh size
increases for the BT2 fleet:

* Anincrease in codend mesh size from 80 mm to 90amah
¢ Anincrease in codend mesh size from 80 mm to 100 m

In both scenarios, the decrease of sole catche® (@dd 32% by weight respectively)
together with a small reduction of plaice catches whown to lead to losses in revenues to
an extent that the fishery would become unviable.

Based on the results of the SGMOS 08-01 analysiseghit could be argued on economic
grounds, that an increase in selectivity for plagsdifficult to achieve in the BT2 fleet
operating in the North Sea. Consequently, regiaralups may therefore consider it a
candidate fishery for a de minims exemption to peeuontinued discarding of unwanted
catches of plaice. If such an exemption were squbkt EWG notes that a 5% de minimis
based on the average total annual catches of digicee BT2 fleet over the years 2010 to
2012, would equate to approximately 9,000 t ofq@daliscards. Assuming that the magnitude
of unwanted catches of plaice by the BT 2 fleethim North Sea continues to be of the order
of 25,000 t — 30,000 t annually, this implies th&t000 t- -21,000 t of unwanted catches of
plaice would still need to be landed to comply wvitie landing obligation. Managers will also
need to consider that exploitation levels shoulohgatible with MSY objectives, which for
stocks subject to the landing obligation will mehat to be precautionary and following the
MSY-approach, total catches (landings and any discallowed under exemptions) will need
to be within the level advised by ICES.

Fisheries using gears specifically rigged to maximmé the catch oNephrops

Nephropsare caught in small mesh trawl fisheries (typicallmesh size of 70-80mm) in a
number of regions. The use of small meshes in §ghbries has been observed to result in
high discarding of unwanted species or juvenilexahmercial species. Manyephrops
fisheries are conducted in areas or on fishing mpsuwhereNephropsmake up the majority
of the catchvaluein the fishery even if they do not represent ttsgamity of the catchweight
Other fisheries classified abBlephropsdirected fisheries are essentially mixed-species
fisheries as they are conducted on fishing groumdsre several species co-exist and are
exploited simultaneously withephrops.Such speciesnake up a substantial proportion of
the catch value on which the vessels are dependeatder to remain viable. From the
perspective of the landing obligation, the primaigcarding issues associated with these
mixed species fisheries have been catches of umdgrsivenile species of commercial
importance and in particular, whiting, haddock ghaice. In the Skagerrak, Kattegat and the
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Irish Sea, by-catches of cod are an important ighuen the current highly-depleted state of
cod stocks in these areas.

There are a range of selective devices that hage bleown to be effective at reducing the
catches of some species in fisheries targaieghrops especially gadoids. These devices
include square mesh panels, large mesh panelgasepdrawls and codends, topless trawls
and others (Graham and Ferro, 2003). However, libece and deployment of such selective
devices is highly dependent on the overall objectand the reliance of the particular
Nephropsfishery on marketable by-catch species. Where #rget speciedNephrops
generates the majority of revenue e.g. >90%, spaakective devices such as separator grids
(e.g. “Swedish grid”) or panels can be effectivereducing the retention of gadoids and
flatfish species to varying degrees, with effeatiees being dependent on species type and
individual size. Smaller individuals still tend bave a high catch probability as they are able
to pass through the bars/meshes of selection gadsls or bypass square mesh panels, and
may therefore necessitate the requirement to us® devices such as square mesh codends
or increases in cod-end mesh size to reduce reterdf smaller individuals. Current
knowledge of these fisheries indicates that everombination of devices will not fully
eliminate unwanted by-catches such as small whamdjNorway pout. The only conceivable
solution would be to increase the cod-end mesh wizieh will significantly catches of
Nephropsand jeopardise the economic viability of the figher

Fishery using gears specifically rigged to catchPandalus in the North Sea and
Skagerrak

The Pandalustrawl! fishery involves vessels from Denmark, Noywand Sweden in the
north-eastern North Sea and the Skagerrak. In tgeams the fishery has been concentrated
in the Skagerrak and the Norwegian Deep. The mimirmesh size is 35mm and the use of
sorting grids was made mandatory in the Skagemak(G12. To allow retention of fish
bycatch (mainly cod, saithe and anglerfish), the afsa secondary size selective device e.g.
large mesh tunnel or codend of 120mm square measrisitted in combination with the grid
provided a vessel has quota for such catches, wdrieleconomically important to vessels
participating in this fishery. In the North Sea thse of the grid is still optional in the
Pandalusfishery.

The use of sorting grids in this fishery is a pwsitdevelopment and has almost totally
eliminated discarding of fish species such as caithe and anglerfish that has been a
problem in the past in thBandalusfishery. However, there is a residual bycatch loeb
whiting and Norway pout in the fishery that canhetsolved through gear modifications (i.e.
sorting grids). The only conceivable way of redgcihese catches would be to increase
codend mesh size but, as with tdephropsand beam trawl fisheries, this would result in
significant reductions iPandaluscatches. Therefore these residual unwanted catchgde

a candidate for a de minimis exemption on the btms selectivity would be difficult to
achieve. Additionally sortindPandalusfrom Norway pout and blue whiting would almost
certainly result in disproportionate costs in terwifsincreased sorting times on deck.
Compared to the total international catches of blhéing and Norway pout, the catches of
these species in thiandalusfishery are thought be minimal.

Fisheries exploiting stocks which are subject @eao TAC
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Within the three regions there are several exangflepecies that currently have zero TACs.
The EWG is of the understanding in accordance wathArticle 2(2) of the CFP (EU
Regulation 1380/2013) that advice on future fishopgortunities for catches will be based
on the maximum sustainable yield exploitation (&gsy), which should be achieved where
possible by 2015 and at the latest by 2020. Incgle therefore, future fishing opportunities
could be set for all stocks for which a catch fastdased onysy can be performed.

The EWG recognises that for some stocks, a zero MA§ continue to be set even if a catch
forecast can be provided; i.e. for stocks thatamsessed not to be within safe biological
limits (for definition, see Article 4(18) of the Elkgulation 1380/2013) and for which
forecast catches atyky will in any case, be relatively low; or for stocksat require a
precautionary approach to fisheries managemendg@bnition, see Article 4(8) of the CFP).
Whether low or zero TACs are set for some stockksbei largely immaterial, as both cases
will inevitably be problematic for fisheries expioig those stocks. If unwanted catches
(above zero or above TAC) from such stocks caneotimided, it would be technically
illegal to land them and under the landing obligatit would be illegal to discard them. MSs
may therefore be forced to close down fisherie$ thlke catches from such stocks unless
they can utilise one or a combination of the prawis for exemption (e.g. high survivability
or de minimis) or quota flexibilities (e.g. intemaual or inter-species) provided for under
Article 15 (4a and b EU regulation 1380/2013 tasseffor account for such catches.

In such cases the use of the inter-species fléyilsl unlikely to be an option as the recipient
stock needs to be within safe biological limits @hwill not be the case for a species with a
zero TAC. If the provisions for exemption underiélg 15(8) cannot be applied, then MS
may seek a de minimis exemption (Article 15(5)@r))the basis that increasing selectivity to
avoid such catches is technically very difficulttbat costs of handling are disproportionate.
However, even if a de minimis exemption for sonsghdries is granted, the total catch of
stocks under a zero or low TAC should not exceedctiich corresponding to MSY criteria,
which de factowould be low, if the stated objectives of Artick2) are to be achieved.
Hence, early closures of fisheries that take catéttan stocks under a zero or low TAC, are
unlikely to be avoided through de minimis exempgidnom the landing obligation.

Examples of zero TAC such zero TAC species incthddollowing:
Cod in Vla (West of Scotland).

Cod are caught in most mixed demersal fisheriehhénWest of Scotland area. Currently
there is a zero TAC although vessels are permitiddnd catches of cod provided that such
catches do not exceed 1.5% of the live weight efttital catch retained on board per fishing
trip (1.5% bycatch allowance). Despite the zero TA@tches of cod in these fisheries in
recent years have been high, typically betweenQlzd@ 1,500 tonnes. The EWG recognises
that it would be technically very difficult to impve selectivity to reduce the catches of cod
without leading to high losses of other marketataltches and creating economic difficulties
for the fleets involved. O’'Neill et al, 2014; Kynoet al, 2011 and Campbell 2010 all noted
substantial reductions in marketable species imotuconkfish, saithe, ling and megrim in

the mixed species shelf and slope fishery whengusathnical modifications to reduce

catches of cod. Avoiding such catches spatiallg semporally may represent a partial

solution but it is likely that it will be impossiblto avoid some catches of cod especially in
the mixed demersal fisheries in the northern pérthe area. Furthermore, the scale of
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reduction in other marketable species may mearfriiat an economic perspective, adoption
of any currently-established technical and tactscdlitions may render the fisheries unviable.

Therefore it would appear that the mixed demeiisakfies operating in Vla and which take
catches of cod, could be candidates for de minax&nptions on the grounds that selectivity
is difficult to achieve. However, taking into accwihe arguments above in relation to stocks
under low or zero TACs, it is highly unlikely th#te total catch of cod that could be
discarded under a de minimis provision would alé&vithe key problem faced by the
fisheries in that catch levels would still remairl\in excess of any advised MSY catch. In
practice, this means that early closure of theefigs is likely even with a de minimis
provision to discard catches of cod.

To illustrate the potential magnitude of the probléacing the mixed demersal fisheries in
Vla, the EWG notes that for 2015, the ICES MSY-ldasatch forecast for cod in Vla is 38 t,

which compares with estimated catches for 20145@01t. If these were the values relating
to 2016 when the landing obligation comes into doithe EWG understands that to comply
with Article 2(2) of the CFP, this would imply a d&nimis catch volume of no greater than
38 t. Furthermore, ICES advice for 2015 is for meeated fisheries and that by-catch and
discards should be minimized.

Deepsea sharks

A range of deep sea shark species are caughtvih ¢fiaheries in areas VI, VII and VIII
targeting mixed deep sea species, anglerfish, megnd saithe), gilinet (fisheries in areas
IV, VI, VII, VIII catching anglerfish) and longlindisheries (fisheries in areas VIII, IX
targeting black scabbard). Currently such catchesliacarded due to the zero TAC in place.
There are currently no known ways of mitigating lswatches in deepwater fisheries and
given the depths at which these fisheries takeeplaith regard to deep water sharks, it is
unlikely they would survive when discarded. In sw&ses, regional groups may wish to
consider a de minimis exemption to cover theseheast@nd limit the potential choke of the
fishery. However, EWG 14-11 notes that for Kitesimark Dalatias lichg in the Northeast
Atlantic, ICES advises on the basis of the precawatiy approach that no targeted fisheries
should be permitted unless there are reliable estisnof current exploitation rates and
sufficient data to assess productivity and themukhbe no fisheries unless there is evidence
that this will be sustainable. For this speciesredhis no analytical assessment Qfsy
reference point. It is therefore unclear how tineste what an appropriate de minims volume
could be in practice and therefore at which leedaich fisheries taking Kitefin shark would
be required to cease activity. The current ICES icadvfor Portuguese dogfish
(Centroscymnus coelolepigh the Northeast Atlantic is that there shouldnmecatches of
Portuguese dogfish. Like Kitefin shark, there isamalytical assessment ogdy reference
point for this species. Following the ICES advioe Portuguese dogfish in the strictest sense
would mean that any fishery with by-catches of thiecies would be required to cease
fishing unless such by-catches could be avoidedh&more, any de minimis volume would
be inconsistent with the current ICES advice.

SWW trawl fishery for rose shrimp and Nephrops

This fishery is primarily carried out by Portugudsswlers using a codend mesh size of 55-
59 mm to exploit rose shrim@Pérapenaeus longirostjsand >=70mm codend mesh to
exploit Nephropsin Division 1Xa. Both gears may be used on the edishing trip provided
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the catch composition requirements identified ingiation (EC) 850/98 are met. Rose
shrimp and\Nephropshave different but overlapping depth distributioRese shrimp occurs
between 100 m and 350 m depth, whefdaphropsis distributed from 200 to 800 meters
(ICES WGHMM, 2013). Blue whitingMicromesistius poutasspis also a major component
of the catch in this fishery. A high number of spscare caught. Some of these non-target
species have an important economic return/revanakiding hake erluccius merluccius
and anglerfish Llophius spp. Discards ofNephropsare considered negligibléNéphrops
ICES advice, 2014), whereas the discard rateshfeset bycatch species can be high (Borges
et al 2000). Low-commercial (or no value) of unwant@eéaes include blue whiting, and
boarfish Capros ape). All boarfish are currently discarded. Undersizedvanted catches
(i.e. catches of individuals less than the existigSs) include hake (MLS = 24 cm). Some
species are also frequently discarded due to thehcaomposition rules (by-catch
restrictions) including horse mackerel§rgchurus trachurus, Trachurus picturatus and
Scomber coligs It is noted that since Borges al, 2000 was published, boarfish are now
subject to TAC regulations and therefore underléineling obligation, any catches must be
landed and counted against quota. However, boaafishroutinely discarded as the species
has little commercial value unless landed in laygantities via directed pelagic fisheries and
several MS have no quota entitlement. Under thiguoistance, inter-species quota
flexibilities or quota swaps between MS may be nmeglito alleviate this species as a
potential choke.

To mitigate by-catch and reduce discards, variaes-9pased measures (ie sorting grid) have
been tested for the Portuguese fleet (Campos e2@03; Campos and Fonseca 2004,
Fonseca et al., 2005, 2007). Fonseca et al (2af¥®luded that while there was significant
reductions in the retention of the non-commercigtatch, losses dflephropsrose shrimp
and other commercially valuable non-targeted catchde the use of such devices
economically unviable. None of the gear measurstedehave been adopted in this fishery
due to the potential losses in revenue arisingutiinoselectivity improvements designed to
reduce unwanted catches. If this fishery were todresidered as a candidate for a de minimis
exemption based on the losses of shrimp Heghrops then a more detailed economic
analysis should be undertaken to demonstrate theoeuc difficulty associated with such
losses e.g. using the break- even indicator appeshdescribed in EWG 13-17.

General comments

The section above provides a list of potential amdidate cases for de minimis exemptions
based on difficulties in improving selectivity dteelosses in marketable fish. The list is by
no means exhaustive and only focusses on wheraitathmodifications to gear would
represent economic difficulty and does not consttiat tactical measures such as avoiding
particular areas my actually present economicalliple means to reduce unwanted catch.
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4.3 Carry out a qualitative analysis to develop a prowsional list of fisheries in which

for TAC or quota reasons (e.g. low or zero fishingpportunities) for one or other
species, the fishing activities may be negativelynpacted in the sea basins
mentioned in 1 above.

The STECF EWG carried out a study to link catchéth wuotas based on existing and
available information, using 2012 as the refereyez.

2012 was chosen as this is the most recent yeartizh both the landing and discard data as
supplied annually by Member States under the EU D&tk call was available.

A number of data sets have been gathered and liokibe extent possible:

1. Dataset 1 is the landings and discards by geaor{aigulated and non-regulated), member

state, species, ICES areas and management aragsiriel the effort management regimes.
The data are supplied annually by Member Statesmuttice EC DCF data call for the
evaluation of the fishing effort regimeSTECFeffort database)

Importantly, the data used in the present exemmisdd not be based on the most recent file
from EWG 13-13, because the standard outputs ottfwet database are not displayed by
ICES areas (which links to the TAC areas), but fiprE management area (from the effort
regimes — cod plan, western channel sole plan. €m)sequently, the present analysis was
based on the dataset compiled and used by STECF E3ALB (Landings Obligation part 1),
which already includes the conversion from effodnagement areas to TAC management
areas. The dataset is availablétp://stect.jrc.ec.europa.eu/web/stecf/ewg1316

Dataset 2 includes data relating to initial and paeld quotas, taken from the EU
Commission's Fisheries Data Exchange SystelDES database FIDES is a database for
submission, storage and retrieval of fishery dedaenfEU MS. In addition to information on
guotas, it contains landings data and also infaonatlating to fishing "stops" put in place
by MS when quotas are exhausted. This dataset gsssible by individual national
administrations and the European Union.

Dataset 3 is information on average first salegphbyg species, gear and MS derived from the
data supplied annually by Member States under ligagion for DCF Fleet Economic data
(Economicdatabasg

These three databases build on different fieldschvare not always compatible with each
other, and therefore, a number of conversions ggdegations had to be performed in order

to:

Translate each TAC area for each species into dhesponding subset of ICES areas (see
point 1 above). Translate each gear from efforalkte into the corresponding subset of
gears from the economic database. This implies rmbeu of assumptions regarding the
average price by gear, since (i) gears from thereffatabase can be further split over mesh
sizes — for example TR1, TR2 and OTTER are alldthko OTB gear; and (ii) reciprocally,
several gears from economic database can be aggnegto gears from the effort database —
for example the gears SSC, SDN, SPR and SB aliakadtl to DEM_SEINE gears.

Ensure that the species codes are consistent doeoiwee datasets
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Many important data issues were flagged up dutiege steps that can impact the quality of
information available for some species or fleats eixample:

* Many strata in the effort database still do notude discards, if member states did not submit
data. This can also be the case for important fisieand this limits greatly the accuracy of
the results compiled here for some species and mestates. A number of quotas are mixed
for two species, typically for flatfishes in the o Sea

» For some species such brill, lemon sole + witchrilder, dab + flounder TACs are combined,
but for these three quotas, information is incortgpla the effort database and therefore not
included in the analysis:

o0 Some of the stocks are missing. Brill (BLL) is motthe species list requested in the
effort data call, so a number of countries have provided data for that species,
including some of the main fishing nations for tepécies

0 The Effort database requests flounder under thes déldX, and not FLE. Some
countries have therefore omitted this speciesareffort database.

» The data call requests that all ray species areeggted under a single code for all species
(RAJ). Since 2008 it has been compulsory to rejpdormation by species (RJB, RJC, RJE,
RJH, RJI, RIM, RJIN, RJR) in logbooks, but not alirtries have uploaded their information
according to these species, so the informationaligtiavailable is very heterogeneous
preventing any detailed analysis for these speshésh are expected to be important choke
species.

Consequently, skates and rays, brill, flounderbdtrrlemon sole, witch and dab have not
been included in the analysis. EWG 14-11 notes filatseveral MS, these species may
represent particular choke issues.

The combination of the three datasets generatetwke dile with the following headers:
e TAC area;
* Member State;
e Species;
¢ Gear;
* |ICES area,
 Initial quota;
» Final quota (post swaps/banking/borrowing);
» Catches;
» Discards;
¢ Landings and;

« Average price per kg.

While data relating to the value of individual sischas been extracted, due to time
constraints no analysis was undertaken. Howevamnutid be particularly useful to use these
data in future to assess the economic consequenad®ke species and to assess how this
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could be used in understanding and developing egfied to minimise revenue losses
following implementation of the landing obligation.

The file was populated for the year 2012, and idethall TACs for the species available in
the STECF Effort database: Anchovy, Anglerfish, éatine, Blue Whiting, Cod, Dab,
Haddock, Hake, Herring, Horse mackerel, Lemon dalgg, Mackerel, MegrimNephrops
Norway Pout, Plaice, Saithe, Salmon, Skates and,Ragle, Spurdog, Whiting. However,
some species were subsequently removed from titseompiled and displayed (pelagic
species, dab, Norway Pout, Salmon, Skates and.rdy&se were removed because of
incomplete or incomparable data between MembeeS{aee comment above on skates and
rays, dab, flounder etc)

As a first broad brush approach to potential chefecies, EWG 14-11 compiled a suite of
simple ratios and indicators relating the 2012 gsatith the realised catches for that year at
Member State*species*TAC area. These indicatorgevhe

» Final quota/initial quota : A value >1 indicatestlithe MS had increased its initial allocation
during the year through swaps or banking and bangw

* Landings/initial quota: A value >1 indicates thia¢ tMS’s initial quota was not sufficient to
cover realised landings in 2012; a value <1 indisavhere landings were less than their
initial quota allocation

* Landings/final quota : A value<l indicates that tM& acquired more additional quota
(through swaps etc) than their actual landings

» Catch/initial quota, with catch as landings+dissasdmmed over all gears and ICES areas
within the TAC area. A value>1 is the primary chdecies indicator, suggesting that the
initial quota available in 2012 would not have besifficient to account for the estimated
catch in 2012 if they had all to be landed.

e Catch minus initial quota expressed in tonnes.

Summary plots of these indicators were produceccémh Member State (In conclusion, it
has only been possible to identify a lisppotentialchoke stocks at a national level. Given the
uncertainties on how the landing obligation will ingplemented, the information presented
can only be used to flag issues that Member Statgswant to consider with regard to the
implementation of the landing obligation and theaut on fleet activity in future.
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Figure 4.3-1 to Figure 4.3-11). All informationpsesented in relative terms (ratio of realized
catches to quota), regardless of the actual sizleeofluota and/or of the value of the fishery.
Corresponding numbers in absolute values (tonng®aros) are found in Table 7-5 to Table
7-14, section 7.3). The display of the ratios igufes 4.3.1 — 4.3.10 was capped at 8 on the
y-axis to avoid the figures being scaled down bgdavalues (high estimated discards ratios
and/or ratios between small numbers (small quotasks)). It is noted that for several
stocks/Member States the discrepancy between gjsbportunities and catch were well in
excess of the cap (8 x). The actual levels areigealin the individual Member States tables
(Table 7-5 to Table 7-14, section 7.3).

It is important to note that the plots do not imtduinformation on circumstances where an
individual MS has zero final quota for a given g§ps®@r where a species is subject to a zero
TAC e.g. spurdog or cod in Vla. Where individual M&ve reported catch for these species,
this would have given an infinite estimate fordlithe indicators given that each of them are
based on the ratio of catch divided by the inibiafinal quota. This information can be found
in Table 7-5 to Table 7-14, section 7.3) and aeaiified as “NA” values. This is restricted to
spurdog, cod in Vla and Deepwater sharks.

The tables and figures presented below are intetméihlight potential choke species by
Member State to permit focus on particular probkotks. This could include for example
the introduction of targeted tactical and/or techhmitigation tools such as improvements in
gear design to reduce catch rates of problem spEleeedata presented in the tables can also
be used to indicate the level of catch reductietired, for example if the catches of a
given species were four times the available qubtn catches of that species in 2012 would
have needed to have been 25% of the realised l#y@lsmature cessation of fishing was to
be avoided. However, there are a number of impbdansiderations and limitations in the
analysis presented.

By necessity, the data and analysis is based @miadpwhere TACs were regulated through
landings i.e. the current system. This means thatrésults cannot be translated into the
future due to uncertainties in how the landingsgattion will operate in practice.

In particular, Article 15 provides a number of exgions that will permit some degree of
discarding in cases of demonstrated high survivadliscarded catch or according to the
conditions of the de minimis provisions (ArticleS.8 (b) and (c)). Article 15.8 allows for
between species flexibility, meaning that where enMer State has no quota available or
where quotas have been exhausted, underutiliseth duwn another stock can be used to
cover over-gquota catches up to a maximum of 9%yraggy that the ‘recipient’ stock which
has no quota available is within safe biologicalils. In addition, Article 16.2 notes that the
change from fixing fishing opportunities that refiéandings to fixing fishing opportunities
that reflect catches will be taken into consideratiin practice this may mean that there will
be some level of “quota uplift” that will be based some as yet, undefined degree on the
current level of discarding.

While in reality, some of the choke issues may hasen partially alleviated through swaps
between Member States. The EWG chose not to présematio of catch/final quota as it is

not possible to predict the level of liquidity inet swap system that may arise following the
introduction of the landing obligation as Membeat8s may be more inclined to retain quota
allocations as security to minimise the risk of kh@f their national fleets. However these
data are available in Table 7-5 to Table 7-14 {se&.3).
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The analysis and data is presented at a nationall #though the ToR specifically asks the
EWG to identify a provisional list disheries It hasn’t been possible to do this at this level
due to (i) difficulties in drawing comparisons beem MSs quota management systems i.e.
how quotas as distributed between fisheries/flests(ii) lack of information on how the
guota management units are defined and operatediigrehd lack of information on both
landings and discards by species by management unit

In conclusion, it has only been possible to idgnaf list of potential choke stocks at a
national level. Given the uncertainties on how Idoeding obligation will be implemented,
the information presented can only be used to ilages that Member States may want to
consider with regard to the implementation of taeding obligation and the impact on fleet
activity in future.
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Figure 4.3-1 Example - Ratios of landings and catdhitial and final quota allocations for Belgium

Ms BEL Values

Land/FinalQuota Land/InitQuota Catch/InitialQuota ® Land/FinalQuota
8

® Land/InitQuota

Catch/InitialQuota
7

6

Realised catch / quota in 2012
=y

7XAD34
2AC4-C
8ABDE

Anglerfish Megrim Plaice Spurdog Whiting

Species TACarea -

The blue bars indicate the ratio of actual landitagactual quota (final quota in 2012). For a
number of stocks, ratios are close to 1, indicaangigh uptake of the quota and a good
balance between landings and final fishing oppaties) at the country level. But some

guotas were not taken up (blue bars well below 1).

The comparison between the red and the blue bdisate the dependency of the MS to
acquire more quota to cover its landings. A red &laove 1 indicates that the realised
landings were greater than the MSs initial quotacation as derived through relative
stability. For example for cod in 7A, the realidaddings were more than 4 times the initial
guota, but less than the final quota (blue bar®r afcquiring additional quota amounting to
more than 5 times the initial allocation. A simikituation was observed for other stocks in
7A (plaice, sole and whiting), indicating that Belm was dependent on quota banking,
borrowing and swaps to maintain its activity instlairea in 2012. Conversely, cod quota in
area 7XAD34 and Anglerfish in area 07 were tradedya(red bar below blue bar).

Finally, the green bars illustrate the mismatchweenh catches (landings + estimated
discards) and the initial quota allocation in 20A2y green bar above 1 indicates that the
2012 initial quota would not have been sufficiemtaccount for the realised catches if they
had been subject to the landing obligation, artlesefore the primary indicator for potential

choke effects. Note however, that the quota aliooatin 2012 relate to landings, but under
the landing obligation, the Expert Group underssatitht the quotas would have been
expressed in terms of catch so the discrepancydestwatch and quota would in principle

have been less than indicated.

Green bars that are much higher than red bardrabeshigh discards fisheries (according to
the data available in the STECF effort databasé)jlengreen bars at the size of red bars
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indicate fisheries either with low discards or with available discard data, but it is not
possible to identify which is the case.
For each Member state key issues are identifie@émueach figure which highlights the stocks

where catches are not in line with the initial/fiqaota allocations. Each stock is considered
to be either in excess (1 to 2 times initial olafiquota) or well in excess (catches >2 times

the initial/final quota).
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Figure 4.3-2 Ratios of landings and catch to ih#iad final quota allocations for Belgium

. BEL —

Land/FinalQuota Land/InitQuota Catch/InitialQuota ® Land/FinalQuota
8

® Land/InitQuota

m Catch/InitialQuota

Realised catch / quota in 2012
»n

1
8ABDE.

Anglerfish Megrim Plaice Spurdog Whiting

Species  .TACarea -

Key points
* Cod catches in Vlla were well in excess of thaahfjuota
* Plaice catches in Vlifg and Vlla are well in exce$aitial quota
» Sole catches in VIII are well in excess of initigiota
» Anglerfish catches in VIl are well in excess ofdimuota
» Whiting catches in Vlle-k are well in excess oti@li quota
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Figure 4.3-3 Ratios of landings and catch to ih#iad final quota allocations for Germany

" D E U Values

Land/FinalQuota Land/InitQuota Catch/InitialQuota ® Land/FinalQuota

8

® Land/InitQuota

® Catch/InitialQuota

Realised catch / quota in 2012
=y
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<Q g 8 < <Q
3 o a | 8 3
3 & 3 & 3
Z
3
Anglerfish Cod Haddock i Plaice Saithe purdog Whiting
Species .'TAC.area -
Key points

* Cod catches in llla are well in excess of initiatldinal quota

* Nephrops catches in IV are well in excess of ihgizota although the final quota was
able to cover all catches although quota/catchesraall

* Hake catches in IV are well in excess of initiatldimal quota
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Figure 4.3-4 Ratios of landings and catch to ihdiad final quota allocations for Denmark

MS

DNK Values

Land/FinalQuota Land/InitQuota Catch/InitialQuota B Land/FinalQuota

8

H Land/InitQuota

Catch/InitialQuota

Realised catch / quota in 2012
H
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N.:2AC4-C

04-

Anglerfish | Cod Haddock Hake ‘Megrini#lephropi; Plaice ‘ Saithe | Sole Spurdog Whiting
Species TACarea -

Key points
* Cod catches in IV and llla are in excess of inigjabta and final quota
* Megrim catches in IV are above the initial and ffigaota although catches are low

» Hake catches in IV are in excess of initial andaffiquota and the initial quota is
higher than the final quota

» Haddock catches in llla are in excess of the ingnal final quota

» Saithe catches in IV are in excess of initial andlfquota
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Figure 4.3-5 Ratios of landings and catch to iharad final quota allocations for Spain

MS

ESP Values

Land/FinalQuota Land/InitQuota Catch/InitialQuota ® Land/FinalQuota
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Anglerfish Haddock Hake Megrim Nephrops Plaice Saithe Sole SpurdogWhiting
Species TACarea -
Key points

* There is a general paucity in the available catth @vhich inhibit a detailed analysis
» Anglerfish catches in VII are well in excess of thiéial and final quota

» Haddock catches are in excess of the initial q@¢a0) and final quota (seerror!
Reference source not found Annex lll)

» Sole catches in Vllab are well in excess of théahguota and in excess of the final
quota
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Figure 4.3-6 Ratios of landings and catch to ihéizd final quota allocations for France

MS FRA Values

Land/FinalQuota Land/InitQuota Catch/InitialQuota ® Land/FinalQuota
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Catch/InitialQuota
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Realised catch / quota in 2012
=y

07.
5BC6.
07A.

8C3411

Anglerfish Nephrops Plaice Saithe

Species .’TAC.area .

Key points
* In many cases catches are broadly in line withainifuota

» Catches of hake in IV are well in excess of théiahiguota but aligned to the final
quota

» Catches of plaice in VIIfg are well in excess afiail and final quota

» Cathces of plaice in VIlhjk are in excess of theiah quota but lower than the final
guota

» Catches of anglerfish in VIII are well in excessirafial quota but less than the final
quota
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Figure 4.3-7 Ratios of landings and catch to ih#iad final quota allocations for Great Britain

MS

Realised catch / quota in 2012
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Key points

In many cases catches are broadly in line withainguota

Catches of cod in Vlla are well in excess of iniéiad final quota

Catches of cod in IV are in excess of initial amalf quota

Caches of cod in Vlle-k are in excess of initiatldimal quota

Catches of haddock in IV are in excess of initiabig but aligned with final quota
Catches of cod in Via are well in excess of theahguota (zero TAC)

Catches of whiting in Vlla are well in excess dtiad and final quota

Catches of whiting in VI are well in excess of igitand final quota

Catches of hake in IV are well in excess of iniiatl final quota

Catches of saithe in IVare in excess of initial &indl quota

Catches of saithe in VI are well in excess of ahitjuota and in excess of final quota
Catches of plaice in Vlla are well in excess ofiatiand final quota

Catches of plaice in VIIfg are well in excess afial and final quota
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Figure 4.3-8 Ratios of landings and catch to ihéizd final quota allocations for Ireland

Ms IRL Values
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Key Points
* In many cases catches are broadly in line withainguota
» Catches of anglerfish in VII are in excess and tipa line with final quota
» Catches of cod in Vlle-k are in excess of initiatldinal quota
» Catches of haddock in VIIb-k are in excess of ahigind final quota
» Catches of megrim in VIl are in excess of initintdbroadly in line with final quota
» Catches of nephrops in VII are in excess of infabta and in line with final quota

» Catches of plaice in Vlifg are in excess of inittalota and well in excess of final
guota which is lower than the initial quota

» Catches of plaice in VlIhjk are in excess of ifi@@ota and broadly in line with final
quota

» Catches of whiting in Vlla are well in excess datiad and final quota
» Catches of whiting in VI are in excess of initialdafinal quota

» Catches of whiting in Vlle-k are in excess of iaitand final quota
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Figure 4.3-9 Ratios of landings and catch to ihitand final quota allocations for the

Netherlands

MS
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Key Points

» Catches of cod in Vlle-k are well in excess ofialijuota and in line with final quota
although quota/catches are small

» Catches of haddock in IV are in excess of initiabig and broadly in line with final
quota

» Catches of hake in IV are in excess of initial guot

» Catches of Nephrops in IV are well in excess diiahiquota and in excess of final
quota

» Catches of plaice in in IV are well in excess afiath and final quota
» Catches of whiting in IV are well in excess of iaitand final quota

» Catches of whiting in Vlle-k are well in excessimitial quota but below final quota
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Figure 4.3-10 Ratios of landings and catch toahaind final quota allocations for Portugal
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Key points

* Portugal has only two quota species of concerroutiEWestern Waters

» Catches of both anglerfish and hake are in liné wiitial quota and well below final

quota
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Figu

re 4.3-11 Ratios of landings and catch toah#ind final quota allocations for Sweden
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Key Points

Catches of anglerfish in IV are well in excess mtial and final quota although
guota/catches are small

Catches of cod in llla are in excess of initial &indl quota

Catches of sole in llla are in excess of initiabtgubut broadly in line with final quota

57




5 CONCLUSIONS
Survival

Research has shown that not all discards die asdrre cases, the proportion of discarded
fish that survive can be substantial. The rate w¥igal depends largely on the species
concerned, the fishery and other technical, biglaigand environmental factors. Obliging

fishermen to land catches of fish that would otheewhave survived the discarding process
could, in some specific cases, result in negatimesequences for the stock. The choice to
exempt a particular species is a “trade-off” betvelee stock benefits of the continued

discarding of "high" survivors and the potentiahi@/al of incentives to change exploitation

pattern by allowing discarding to continue. Howethis should also be seen in the context
of future stock benefits of improvements in selatstion all species caught in the fishery as

well as broader ecosystem benefits.

In general terms, the survivability of fish subgtito the process of capture and subsequent
discarding is low. Species that have swim bladdergarticular suffer from barotraumas
(pressure injuries) due to ruptured swim bladde therefore have a lower probability of
survival compared to species that don’t possessidvi@dders e.g. flatfish species such as
plaice and sole. The results from survival studsesw that where fish do survive, the
survival rate estimates are highly variable and e from 0 to 100% for individual
species, even within the same experiment. Directpasisons between studies is problematic
due to differences in experimental methodologiesrgypes, areas seasons etc making it
difficult to provide robust estimates of expectadvssal rates. Higher survival rates are
normally associated with reduced exposure timdudiag shorter tow durations and where
individuals are returned to the water quickly. Qlagon period is also highly variable and
this also precludes meaningful comparisons betvoagtive experiments due to substantial
differences in observation period. Several studiage shown that while the majority of
deaths occur in the first few days, animals do ioomet for die over several days (5-10) after
initial discarding. This means that studies whére observation period is short the actual
mortality level is likely to be significantly undestimated and therefore such studies should
not be over interpreted or relied upon.

In general, the studies identified show that eldsmaachs, specifically species of ray, have
the highest and most consistent levels of discamtival. In general survival rates are
typically in excess of 50% across all gears andatgrethan 80% in many cases. Studies
which have looked at flatfish species includinggeaPleuronectes platesyand sole $olea
soleg and dab l(imanda limanda show variable results between species, with elaic
exhibiting higher (~40 — 80%) levels than sole aadb. Survival of plaice has also been
shown to be length dependent, with smaller indiglduishowing lower survival rates than
older fish. Survival was also shown to decreaseinduspawning periodsNephrops
(Nephrops norvegicyslso have highly variable survival rates rangmogn survival rates of
28 to 88%, but the studies showing the highestigairvates (80 and 88%) also had very
short observation periods and should thereforebeatonsidered as representative given that
deaths were still occurring in other studies aitelays. Studies with longer term observations
show much lower survival rates (~30%) and postatdid@redation is likely to be significant.
Survival of cod is also highly variable (0 — 100%)t studies have shown survival >50% of
cod caught in beam trawls. The relatively high swavis thought to be due to the shallow
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fishing depth (<30m).

To quantify survival rates and to understand thetofd that may influence survival e.qg.
physical injury, stress etc, many experiments usgtive conditions where animals are
monitored in tanks or pens. While this providesoansl scientific approach, it protects
discarded animals from potential predators (sedsbimarine mammals, other fish etc) that
they may otherwise have encountered post discardimg capture and discarding process is
likely to result in a range of injuries and othexumas e.g. oxygen depletion, elevated stress,
infection and disease that may severely limit afividual’s ability to evade predation in the
wild. Therefore, with experimental induced mortaléccounted for, the survival estimates
from captive observation studies are thereforelyike represent over estimates of actual
survival.

Managers therefore need to take account of thetgpaimove when considering species for
survival exemptions and when determining whetherigal can be deemed to be high.

Survival experiments try to emulate normal deckisgrand discard practices and captive
survival rates are reflective of these (given thweats above). For species lacking swim
bladders, discard survival could be further enhdrtheough improved on-deck handling and
other operational changes such are reduced towimgst Any changes in fishing practices
that reduce handling time and exposure to airikedylimprove survival chances and could
be considered as an integral part of managemenbagpes to reduce fishing mortality.

De minimis and selectivity

Current management has shaped fishing businesget@te in a system where the capture
and discarding of unwanted catch has limited impacthe costs of individual business. The
switch to a management system where all catchepeagfies subject to the landing must now
be deducted from fishing opportunities. This meta the cost of catching unwanted fish
(e.g. <minimum size) must be borne by individuasibasses. If implemented as intended,
the landing obligation is expected to offer inceas for individual business to improve

selectivity in order to avoid catches.

Where the morphology (size) and behaviour of wargded unwanted species are similar,
adjustments in the technical characteristics offigieng gear e.g. mesh size, may result in a
reduction in the catches of both species categamesmay prove economically difficult to
achieve. Similarly, tactical measures to avoid umed catches through spatial and temporal
changes in fishing activity may also prove inadégu@ reduce or eliminate unwanted
catches. Hence in such cases, regional groups nety tw make a case for de minimis
exemptions. However, it is not possible to predittire technical and tactical avoidance
strategies that may emerge and similarly to fulhentify all fisheries where technical
difficulties to improve selectivity may remain.

The list of “fisheries” presented by in this repastbased on expert review pbtential
fisheries definitions and orurrentknowledge of technical (gear) options to reduce amed
catches. In some cases, tactical (spatial/tempavalidance may be possible, but this is not
considered here due to a lack of fine scale inféiona

The fishery definitions presented may not matctséhcurrently being considered by regional
groups and therefore may not be of specific relegdn the joint recommendations presently
being drafted. The EWG considers that that fisisesteould be explicitly defined, particularly
where species are to be included or excluded from landing obligation based on
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specificities of fisheries or where de minimis arngval exemptions are intended to apply to
a particular sub-division of a fleet.

Zero TAC stocks, such as deepwater sharks, spuaddgcod in Via are likely to present
significant and immediate chokes for certain figk®er Where assessments are available,
catches consistent with the MSY objectives mayraftame very limited fishing opportunities
for species currently under a zero TAC but arekehyi to be sufficient to allow for any
significant fishing activity for many fleets. Fotosks subject to a zero TAC without
analytical assessments i.e. no MSY advised catmo, ZACs will present major challenges
in those fisheries where catches from such stoc&sro

Choke species

By necessity, the choke analyses presented is lmasédstoric (2012) catch and quota data
and due to the changes being introduced throughnéve CFP including inter-species

flexibilities, de minimis and survival exemptiongotential quota uplift and not least the

landing obligation itself, makes it difficult to gject this analysis forward. They do however,
demonstrate that for all Member States and formabar of primary and secondary (by-catch)
stocks, catches in 2012 were well in excess ofatlalable quota, and for some stocks, this
was the case even after quota swaps andbankinigoaraiving.

It is important not to over-interpret the results the data and analyses relate to a period
where TACs were regulated through landings i.e.dlwent system. This means that the
results cannot be translated into the future duent®rtainties in how the landings obligation
will operate in practice. In particular, the newRCprovides a number of flexibilities that will
permit some degree of discarding through high safvand de minimis exemptions and
allows for between species flexibility. In additionhe change from fixing fishing
opportunities that reflect landings to fixing fielgiopportunities that reflect catches will need
to be taken into consideration. In practice thisymeean that there will be some level of
“quota uplift” that will be based on some as yeidefined degree on the current level of
discarding.

Although the flexibilities provided for in the refoed CFP and the quota uplift associated
with a shift from a landings limit to a catch limitay mitigate some of the catch-quota
mismatches identified in this report in future, teguirement to fish at levels consistent with
the MSY and PA may mean that many of the potenhake species identified here will still
remain. This is likely to be particularly acute aplivious for species that have very low or
zero TACs.

It should be noted that certain species are omittad the analysis and some of these may
also present significant choke issues e.g. daleslkand rays etc.

The analysis presented is intended to flag poteissaes to allow stakeholders to consider
the tools available to reduce catch rates of tlspeeies so as to minimise risk of choking
fisheries prematurely i.e. when fishing opportwstfor other species remain.
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7  ANNEXES
7.1 Annex | Stocks managed under TAC in the North Sed\orth Western Waters and South Western waters

The following section identifies the stocks whiale ananaged under catch limits (TACs) in the Soutsi&tn, North western and North Sea
regions and will therefore be subject to the lagdbligation. The EWG notes that presently it islaar as to the stock specific timeframe for
introduction under the regional discard bans bat &éfl stocks listed below will be subject to taading obligation by 2019.

Table 7-1 Species with catch limits relevant to$loeith Western Waters management region

Common name Species hame Area ICES area
Anglerfish Lophius piscatorius and Lophius budegassa VII, VIll &, b, d, e
Anglerfish Lophius piscatorius and Lophius budegassa Vlilla,b,d,e
Anglerfish Lophius piscatorius and Lophius budegassa Vllic, IX, X
Common sole Solea solea West of Scotland, Faroes, Azores, Greenland VI, XIh, X1V
Haddock Melanogrammus aeglefinus IX, X

Hake Merluccius merluccius Vllic, IX and X
Ling Molva molva IX, X

Norway lobster Nephrops norvegicus Bay of Biscay FU 23 and FU 24, Vllla,b
Norway lobster Nephrops norvegicus Fu 25 and 31, Vllic
Norway lobster Nephrops norvegicus Vilid,e

Norway lobster Nephrops norvegicus IX and X
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Common name Species name Area ICES area
Other Demersal elasmobranches VI, IX and X
Plaice Pleuronectes platessa VIII, IX and X
Pollack Pollachius pollachius Bay of Biscay and Iberian waters

Porbeagle Lamna nasus All areas

Rays and skates VIl and IX
Rays and skates X, XIl, and XIV
Saithe Pollachius virens VII, VI IX, X
Sole Solea solea Bay of Biscay Villa,b

Sole Solea solea Vllicde, IX, X
Spurdog Squalus acanthias all areas [, V, VI, VII, VIII, XII, XIV
Whiting Merlangius merlangus VIII, IX and X
Whiting Merlangius merlangus IX, X

Species regulated by the deep-sea regulation
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Common name Species name Area ICES area
Deep-sea sharks misc Bay of Biscay, Portuguese coast VIII, IX

Black scabbardfish Aphanaopus carbo Bay of Biscay, Portuguese coast VI 1X, X
AlfONSINos Beryx spp. Bay of Biscay, Portuguese coast VIII, X, X, XWX
Roundnose grenadier Coryphaenoides rupestris Bay of Biscay, Portuguese coast VI 1X, X, XX
Orange roughy Hoplostethus atlanticus Bay of Biscay, Portuguese coast VIII, X, X, XWX
Red seabream Pagellus bogaraveo Bay of Biscay, Portuguese coast VIII, IX

Greater forkbeard Phycis blennoides Bay of Biscay, Portuguese coast VIl 1X

! According to Council Regulation No 1262/2012 of R8cember 2012 fixing for 2013 and 2014 the fishipgortunities for EU vessels for certain deepfisfastocks,
'deep-sea sharks' means: deep-water catshapkistirusspp.), frilled shark Ghlamydoselachus anguingugulper shark @entrophorus granulosjisleafscale
gulper shark Centrophorus squamosyigportuguese dogfishCentroscymnus coelolepislongnose velvet dogfishCentroscymnus crepidajerblack dogfish
(Centroscyllium fabrichi, birdbeak dogfish[§eania calcey kitefin shark Dalatias lichg, greater lanternsharle{mopterus princeps velvet belly Etmopterus
spinay, blackmouth catshark/blackmouth dogfishaleus melastomyismouse catsharkGaleus murinus bluntnose six-gill sharkHexanchus grise(is sailfin
roughshark/sharpback sha®xynotus paradoxisknifetooth dogfish$cymnodon ringefsand greenland sharE¢mniosus microcephalus
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Table 7-2 Species with catch limits relevant tolttoeth Western Waters management region

Common name

Species name

Area name

ICES area

Anglerfish Lophius piscatorius & Lophius budegassa West of Scotland llla, Vb, IV, VI, XII, XIV
Anglerfish Lophius piscatorius & Lophius budegassa Western waters VIl, Vllla,b,d,e
Atlantic halibut Hippoglossus hippoglossus Faroes, Iceland, Greenland V, XIV
Blue ling Molva dypterygia all areas Vb, VI, VII
Cod Gadus morhua West of Scotland Via

Cod Gadus morhua Rockall Vib

Cod Gadus morhua Irish sea Vila

Cod Gadus morhua Western waters Vile-k

Greater silver smelt Argentina silus all areas V, VI, VI
Greenland halibut Reinhartius hippoglossoides all areas

Grendardiers Macrourus spp. Greenland V, XIV
Haddock Melanogrammus aeglefinus West of Scotland Via

Haddock Melanogrammus aeglefinus Rockall Vib

Haddock Melanogrammus aeglefinus Irish Sea Vila
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Common name Species name Area name ICES area
Haddock Melanogrammus aeglefinus Celtic Sea and West of Ireland Vilb-K
Hake Merluccius merluccius Western waters llla, IV, VI, VI, Vllia,b,d
Ling Molva molva all areas V, VI, VII, VI
Lepidorhombus whiffiagonis & Lepidorhomblus
Megrim boscii West of Scotland and Rockall Vi
North Sea, Faroes, West of Scotland, North Azores,
Megrim Lepidorhombus whiffiagonis Greenland IVa, Vb, VI, XIlI, XIV
Lepidorhombus whiffiagonis & Lepidorhomblus
Megrim boscii Western waters VIl, Vllla,b,d,e
Norway lobster Nephrops norvegicus North Minch FU 11
Norway lobster Nephrops norvegicus South Minch FU 12
Norway lobster Nephrops norvegicus Firth of Clyde (incl. Sound of Jura) FU 13

Norway lobster

Nephrops norvegicus

Porcupine Bank

FU 16 (VlIb,c,j,k)

Norway lobster Nephrops norvegicus Aran Grounds FU 17 (VIib)
Norway lobster Nephrops norvegicus Irish Sea East FU 14 (Vlla)
Norway lobster Nephrops norvegicus Irish Sea West FU 15 (Vlla)
Norway lobster Nephrops norvegicus SW and SE Ireland FU 19 (Vlig,))
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Common name Species name Area name ICES area
Norway lobster Nephrops norvegicus Celtic Sea FU 20, FU 21
Norway lobster Nephrops norvegicus Celtic Sea (the Smalls) FU 22
Norway pout Trisopterus esmarki West of Scotland Via

other demersal elasmobranchs misc all areas VI, VIl

other demersal elasmobranchs misc all areas VI, VIl

Plaice Pleuronectes platessa Faroes, West of Scotland, North Azores, Greenland| b, W, XllI, XIV
Plaice Pleuronectes platessa West of Scotland and Rockall Vi

Plaice Pleuronectes platessa Irish Sea Vila

Plaice Pleuronectes platessa Celtic Sea VIif,g

Plaice Pleuronectes platessa Western English Channel Vile

Plaice Pleuronectes platessa Little sole, Great sole, West great sole Viih,j,k
Plaice Pleuronectes platessa West of Ireland, Porcupine bank Vilb,c
Pollack Pollachius pollachius Western waters

Porbeagle Lamna nasus all areas

Rays and Skates misc all areas VI, VI

Saithe Pollachius virens West of Scotland \
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Common name Species name Area name ICES area
Saithe Pollachius virens Faroes, West of Scotland, North Azores, Greenland| b, W, XlI, XIV
Saithe Pollachius virens Irish Sea, Bay of Biscay, Portugal, Azores VII, VIK, X
Sole Solea solea Little sole, Great sole, West great sole Viih,j,k
Sole Solea solea West of Ireland, Porcupine bank Vilb,c
Sole Solea solea Faroes, West of Scotland, North Azores, Greenland| b, W, XlI, XIV
Sole Solea solea Irish Sea Vila
Sole Solea solea Celtic Sea VIif,g
Sole Solea solea Western English Channel Vile

I, V, VI, VI, VII, Xl
Spurdog Squalus acanthias all areas XV
Tusk Brosme brosme all areas V, VI, VII
Whiting Merlangius merlangus West of Scotland Via
Whiting Merlangius merlangus Rockall Vib
Whiting Merlangius merlangus Irish Sea Vila
Whiting Merlangius merlangus Celtic Sea and West of Ireland Vilib-K
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Common name Species name Area name ICES area
Species regulated by the deep-sea regulation

Deep-sea sharks misc all areas VI, VI
Black scabbardfish Aphanaopus carbo all areas VI, VI
Alfonsinos Beryx spp. all areas VI, VI
Roundnose grenadier Coryphaenoides rupestris all areas VI, VI
Orange roughy Hoplostethus atlanticus all areas VI, VI
Red seabream Pagellus bogaraveo all areas VI, VI
Greater forkbeard Phycis blennoides all areas VI, VI

2 According to Council Regulation No 1262/2012 of @8cember 2012 fixing for 2013 and 2014 the fishipgortunities for EU vessels for certain deepfiastocks,
‘deep-sea sharks' means: deep-water catshapkistirusspp.), frilled shark Ghlamydoselachus anguingugulper shark @entrophorus granulosjisleafscale
gulper shark Centrophorus squamosusportuguese dogfishCentroscymnus coelolepislongnose velvet dogfishCentroscymnus crepidaderblack dogfish
(Centroscyllium fabrichi, birdbeak dogfish[§eania calcey kitefin shark Dalatias lichg, greater lanternsharlE{mopterus princeps velvet belly Etmopterus
spinay, blackmouth catshark/blackmouth dogfighaleus melastomysmouse catsharkGaleus murinus bluntnose six-gill sharkHexanchus grisels sailfin
roughshark/sharpback sha®xynotus paradoxisknifetooth dogfish$cymnodon ringefsand greenland sharE¢mniosus microcephalus
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Table 7-3 Species with catch limits relevant tottoeth Sea management region

Common name Species name Area name ICES area
Anglerfish Lophius piscatorius Norway, North Sea lla, IV, llla
Blue ling Molva dypterygia Faroes Vb

Blue ling Molva dypterygia Norway, North Sea, Skagerrak-Kattegat I, 1, v
Brill Scopthalmus rhombus North Sea \

Cod Gadus morgua Kattegat lla

Cod Gadus morgua North Sea lla, llla Skaggerrak, IV and VIid
Common dab Limanda limanda Norway, North Sea la, IV
Common sole Solea solea Skagerrak and Kattegat llla
Common sole Solea solea Norway, North Sea la, IV
Common sole Solea solea West of Scotland, Faroes, Azores, Greenland VI, Xih,XIV
Dab Limanda limanda Norway, North Sea la, IV
Flounder Platichthys flesus Norway, North Sea la, IV
Flounder Platichthys flesus Norway, North Sea la, IV

Greater silver smelt Argentina silus North Sea, Kattegat/Skagerrak 1", Iv
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Common name Species name Area name ICES area
Greenland halibut Reinhardtius hippoglossoides| Norway, North Sea, Faroes, West of Scotland ank#&bc | lla, IV, Vb, VI
Haddock Melanogrammus aeglefinus | Norway, North Sea, Skagerrak-Kattegat lla, IV, llla
Hake Merluccius merluccius Skagerrak and Kattegat llla

Hake Merluccius merluccius Norway, North Sea la, IV

Lemon sole Microstomus Kkitt North Sea v

Ling Molva molva Faroes Vb

Ling Molva molva Norway, North Sea, Skagerrak-Kattegat I, 1, v
Megrim Lepidorhombus whiffiagonis | Norway, North Sea la, IV
Northern shrimp Pandalus borealis Fladen ground IVa

Northern shrimp Pandalus borealis Skagerrak and Norwegian deeps llla, IVa east
Northern shrimp Pandalus borealis North Sea \

Norway lobster Nephrops norvegicus Skaggerrak and Kattegat llla
Norway lobster Nephrops norvegicus Botney Gut FU5

Norway lobster Nephrops norvegicus Farn deep FU 6

Norway lobster Nephrops norvegicus Fladen ground FU 7 (IVa)
Norway lobster Nephrops norvegicus Firth of Forth FU 8
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Common name Species name Area name ICES area
Norway lobster Nephrops norvegicus Norway Firth FU9

Norway lobster Nephrops norvegicus Noup FU 10
Norway lobster Nephrops norvegicus Norwegian deep FU 32 (IVa)
Norway lobster Nephrops norvegicus Horns deep FU 33
Norway lobster Nephrops norvegicus Devil's hole FU 34
Norway pout Trisopterus esmarki Norway, North Sea, Skagerrak-Kattegat lla, llla, IV
Plaice Pleuronectes platessa Kattegat lla

Plaice Pleuronectes platessa Skagerrak lla

Plaice Pleuronectes platessa North Sea \

Plaice Pleuronectes platessa Eastern English Channel Viid
Pollack Pollachius pollachius North Sea, Kattegat/Skagerrak IV, llla
Porbeagle Lamna nasus All areas

Rays and skates misc Norway, North Sea, Skagerrak-Kattegat lla, llla, IV
Saithe Pollachius virens Norway, North Sea \

Saithe Pollachius virens West of Scotland \

Sole Solea solea Skagerrak and Kattegat llla
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Common name Species name Area name ICES area
Sole Solea solea Eastern English Channel Viid
Spurdog Squalus acanthias Norway, North Sea la, IV
Spurdog Squalus acanthias Skagerrak and Kattegat llla
Turbot Psetta maxima Skagerrak and Kattegat llla
Turbot Psetta maxima North Sea v

Tusk Brosme brosme Norway, North Sea \

Whiting Merlangius merlangus Skagerrak and Kattegat llla
Whiting Merlangius merlangus North Sea, Eastern Channel IV, Viid
Witch Glyptocephalus cynoglossus | North Sea \

Species regulated by the deep-sea regulation

Black scabbardfish Aphanaopus carbo North Sea, Kattegat/Skagerrak 1", Iv
Alfonsinos Beryx spp. North Sea, Kattegat/Skagerrak 1", Iv
Roundnose grenadier Coryphaenoides rupestris Norway, North Sea, Kattegat/Skagerrak I, 1, v
Orange roughy Hoplostethus atlanticus Norway, North Sea, Kattegat/Skagerrak I, 1, v
Greater forkbeard Phycis blennoides Norway, North Sea, Kattegat/Skagerrak I, 1, v
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7.2 Annex Il Full references for survival experiments
Table 7-4 Full references for Table 4-3
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7.3 Annex Il Stock specific data on landings, catch,nitial and final quota, value and uptake

rates by Member State

Table 7-5 Stock specific data on landings, cataitial and final quota, value and uptake ratesbilgium
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BEL Anglerfish 04-N..2AC4-C 919 369 399| 132 o 132] 108 036 036 -237 1213 036 000 033 0.00 0.3
BEL Anglerfish 07. 9.22 2835  1688| 1315| 306| 1621 0.60 0.48 0.57 -1214 12126 046 0.11 078 0.18 -0.32
BEL Anglerfish 8ABDE. 918 NA 95| 201] 33| 234] NA NA NA NA 1848 NA NA 212 035 NA
BEL Cod 07A. 3.07 5 28| 23] 9| 32| 560 458 634 27 70 457 178 082 032 3.75
BEL Cod 07D. 3.09 66 710 39| 2| 42| 108 060 063 -24 122 060 003 055 003 0.04
BEL Cod 2A3AX4 3.07 782 861l 851 16| 867| 110 110 111 8 2612 109 0.02 099 0.02 0.10
BEL Cod 7XAD34 313 449 327] 289 91| 380 073 064 0.85 -69 904 0.64 0.20 0.88 0.28 -0.24
BEL Haddock 2ACA. 139 224 209 78] o[ 78] 098 035 035 -146 108 035 000 035 0.00 -0.01
BEL Haddock  7X7A34 145 185 243| 248| 625 873| 131 127 472 688 360 134 3.38 102 257 032
BEL Hake 2AC4-C 2.16 28 32 271 o 27| 114 097 096 -1 58 09 000 08 000 0.12
BEL Hake 571214 218 284 23| 10/ 20| 29| 008 003 010 -255 21 003 007 041 0.86 -0.38
BEL Hake 8ABDE. 2.20 9 10| 3| 18] 21| 111 029 233 12 6 029 204 026 184 003
BEL Mackerel _2CX14- 137 0 s4f 1] ol 1] NA NA NA 11 NA_NA 002 000 NA
BEL Megrim  07. NA 470 650| 599| 154 752] 140 128 160 282 NA 127 033 091 023 037
BEL Megrim  2AC4-C NA 6 of o o o 150 003 004 -6 NA 004 000 003 000 001
BEL Megrim _ 8ABDE. NA __ NA 8l 8 2 100 NA__ NA_ NA NA NA NA NA 096 028 NA
BEL Nephrops 07. 5.58 0 72l 7] o 7 Nna NA NA 7 36 NA NA 009 000 NA
BEL Nephrops 2AC4-C 5.5 1147 1268| 364| 321| 85| 111 032 060 -462 2035 032 028 029 025 0.03
BEL Plaice  O7A. 1.34 a2 433| 233( 192| 425{1031 561 1011 383 313 555 457 054 044 501
BEL Plaice  2A3AX4 134 4874 6320 5023|1545620479) 1.30 1.03 420 15605 6713 1.03 3.17 0.79 245 0.24
BEL Plaice  7DE. 134 828  1216| 1156 13| 1169 1.47 141 141 341 1552 140 0.02 095 001 0.45
BEL Plaice  7FG. 1.34 46 1859 202| 353| 555| 404 441 1206 509 270 440 7.66 1.09 1.90 3.31
BEL Plaice  7HIK. 1.35 1 2l 2l o 2018 013 004 -9 2 014 000 076 0.0 -0.62
BEL Plaice  8/3411 135 NA 51 3 o 3 NA NA NA NA 4 NA NA 054 000 NA
BEL Saithe  2A34. 2.16 27 171 2[ ol 2[ 063 005 006 -25 3 006 000 0.09 000 -0.03
BEL Saithe  7/3411 2.08 6 6| 2 o 2/ 100 030 033 -4 4 033 000 033 000 0.0
BEL Sole 07A. 1019 131 26| 219 o 219] 188 169 167 88 2235 167 000 089 000 078
BEL Sole 07D. 1018 1502 1689 935| 0 935| 112 063 062 -567 9524 0.62 0.00 055 0.00 0.7
BEL Sole O7E. 1041 27 a0 38 0o 38 148 139 142 11 398 141 000 095 0.00 046
BEL Sole 24-C. 1031 1346 1558 602| 284 886| 116 0.45 0.66 -460 6213 045 021 039 0.18 0.06
BEL Sole 7FG. 1023 663 8679 838 4| 842 131 127 127 179 8575 126 001 097 000 030
BEL Sole THIK. 1014 35 39| 18 o 18 111 052 052 -17 183 052 000 046 000 0.05
BEL Sole 8AB. 1014 53 386| 385| 0| 385| 728 7.27 727 332 3906 7.27_0.00 1.00 0.00 6.7
BEL Spurdog _ 15X14 2.67 0 of o o o NA NA NA 0 o0 NA_NA NA NA NA
BEL Whiting  O7A. 122 0 s| 4 200 24] NA NA NA 24 5 NA NA 089 397 NA
BEL Whiting  2ACA. 124 337 267| 44| 188 232| 079 013 069 -105 54 013 056 0.16 0.71 -0.03
BEL Whiting _ 7X7A-C 128 186 326| 234| 296 530| 175 127 285 344 298 126 159 072 091 0.54
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Table 7-6 Stock specific data on landings, catatial and final quota, value and uptake ratesGermany
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DEU Anglerfish 04-N.:2AC4-C  3.09 367 409 283 0 283 111 0.75 0.77 -84 875 0.77 0.00 0.69 0.00 0.08
DEU Anglerfish 07. 3.00 316 339| 266 0] 266| 1.07 0.85 0.84 -50 799 0.84 0.00 0.78 0.00 0.06
DEU Anglerfish 2AC4-C 3.98 349 386 1 0 1] 111 075 0.00 -348 4 0.00 0.00 0.00 0.00 o0.00
DEU Anglerfish 56-14 3.00 213 154| 140 0] 140[ 0.72 0.67 0.65 -74 419 0.65 0.00 0.91 0.00 -0.25
DEU Cod 03AN. 1.65 76 80.9| 359 33| 392 1.06 101 5.16 316 593 472 044 443 041 0.29
DEU Cod 2A3AX4 1.59 2850 2437.38| 2134| 144| 2279 0.86 0.38 0.80 -571 33% 0.75 0.05 0.88 0.06 -0.13
DEU Cod 5BE6A 1.56 0 0 0 0 Of NA NA NA [ NA  NA NA NA NA
DEU Haddock  2AC4. 1.29 979 630| 492 53| 544 064 031 0.56 -435 633 0.50 0.05 0.78 0.08 -0.28
DEU Haddock 3A/BCD 1.29 123 123] 181 13| 194 1.00 0.96 1.58 71 234 1.47 0.10 1.47 0.10 0.00
DEU Haddock  5BC6A. 1.29 8 8 0 0 0f 1.00 0.01 0.01 -8 0 0.01 0.00 0.01 0.00 o0.00
DEU Hake 2AC4-C 1.99 128 102| 384 42( 426| 0.80 0.79 3.33 298 765 3.00 033 3.77 041 -0.76
DEU Hake 3A/BCD 2.02 0 3 6 0 6 NA NA NA 6 12 NA NA 194 0.00 NA
DEU Mackerel 2A34. NA 439 961 13 0 13| 219 194 003 -426 NA 0.03 0.00 0.01 0.00 0.02
DEU Mackerel  2CX14- NA 16487 17778.3[14598| 501]15099| 1.08 0.79 0.92 -1388 NA 0.89 0.03 0.82 0.03 0.06
DEU Megrim 2AC4-C NA 5 6 2 0 2 120 0.29 0.31 -3 NA 0.31 0.00 0.26 0.00 0.05
DEU Nephrops 04-N.:2AC4-C  5.18 18 837.5| 387| 302 689]46.53 21.43 38.28 671 2005 21.50 16.79 0.46 0.36 21.03
DEU Plaice 03AN. 1.23 32 32 12 1 13| 1.00 0.30 0.42 -19 15 0.39 0.03 0.39 0.03 0.00
DEU Plaice 03AS. 1.27 20 20 1 0 1| 1.00 0.06 0.06 -19 2 0.06 0.00 0.06 0.00 0.00
DEU Plaice 2A3AX4 1.28 4569  4618.8| 3837 2146 5983| 1.01 0.84 131 1414 4915 0.84 047 0.83 0.46 0.01
DEU Saithe 2A34. 1.20 8241 8403( 8205 8| 8214| 1.02 0.98 1.00 -27 9856 1.00 0.00 0.98 0.00 0.02
DEU Saithe 56-14 1.20 0 12.7 9 0 9 NA NA NA 9 10 NA NA 0.69 0.00 NA
DEU Sole 24-C. 9.52 1077 1075| 427 31] 458 1.00 0.41 0.43 -619 4063 0.40 0.03 0.40 0.03 0.00
DEU Sole 3A/BCD 9.42 30 34 11 0 11| 113 0.40 0.38 -19 106 0.38 0.00 0.33 0.00 0.04
DEU Spurdog  2AC4-C 2.33 0 0 1 0 NA NA NA 1 2 NA NA NA NA NA
DEU Whiting  03A. 0.49 0 2 1 1 NA NA NA 2 0 NA NA 033 050 NA
DEU Whiting  2AC4. 0.49 379 164 24 31 55| 043 0.04 014 -324 12 0.06 0.08 0.15 0.19 -0.08
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Table 7-7 Stock specific data on landings, catatial and final quota, value and uptake ratesfenmark
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DNK Anglerfish 04-N.:2AC4-C  NA 1866 1947| 1387 9| 1395 1.04 0.60 0.75 -471 NA 0.74 0.00 0.71 0.00 0.03
DNK Anglerfish 2AC4-C NA 714 789| 316 1] 317 111 039 044 -397 NA 0.44 0.00 0.40 0.00 0.04
DNK Cod 03AN. 1.65 3026 3193.66| 3307| 1485 4792 1.06 1.05 1.58 1766 5445 1.09 0.49 1.04 0.47 0.06
DNK Cod 2A3AX4 1.63 4495 4952.92| 5264/ 369 5633| 1.10 0.50 1.25 1138 8577 1.17 0.08 1.06 0.07 0.11
DNK Haddock  2AC4. 1.22 1539 1284.8| 1059| 226 1286 0.83 0.29 0.84 -253 129 0.69 0.15 0.82 0.18 -0.14
DNK Haddock  3A/BCD 1.22 1943 1956| 1984| 622| 2607 1.01 0.99 1.34 664 2426 1.02 032 1.01 032 0.01
DNK Hake 2AC4-C 1.88 1119 875 2177 261] 2438| 0.78 0.82 218 1319 4095 195 0.23 249 0.30 -0.54
DNK Hake 3A/BCD 1.88 1531 1698 302 100] 402| 111 0.20 0.26 -1129 568 0.20 0.07 0.18 0.06 0.02
DNK Mackerel  2CX14- 0.99 0 7628 8 0 8| Inf Inf Inf 8 8 NA NA 0.00 0.00 NA
DNK Megrim 2AC4-C NA 5 21 36 0 36| 420 273 7.17 31 NA 7.17 0.00 171 0.00 5.46
DNK Nephrops 04-N.:2AC4-C  7.78 2282 2419 724| 407/ 1131] 1.06 0.32 0.50 -1151 5632 0.32 0.18 0.30 0.17 0.02
DNK Plaice 03AN. 132 6189 7484| 7328 960 8283| 1.21 1.15 134 2099 9680 1.18 0.16 0.98 0.13 0.20
DNK Plaice 03AS. 131 1769 1769| 198| 386 584 1.00 0.11 0.33 -1185 260 0.11 022 011 0.22 0.00
DNK Plaice 2A3AX4 1.32 15840 14559| 12654 588| 13242 0.92 0.51 0.84 -2598 16657 0.80 0.04 0.87 0.04 -0.07
DNK  Saithe 2A34. 143 3263 5362| 5919 105/ 6024| 1.64 158 1.85 2761 8437 1.81 003 110 0.02 0.71
DNK Sole 24-C. 10.63 615 601| 432 O 432| 098 0.68 070 -183 4589 0.70 0.00 0.72 0.00 -0.02
DNK Sole 3A/BCD 10.50 512 589| 294 3] 297 115 0.63 058 -215 3089 0.57 0.01 0.50 0.00 0.08
DNK Spurdog  03A-C. 1.97 0 0 12 7 199 NA NA NA 19 23 NA NA NA NA NA
DNK Spurdog  2AC4-C 1.97 0 0 19 0 199 NA NA NA 19 38 NA NA NA NA NA
DNK Whiting  03A. 0.30 929 929 182 249] 431f 1.00 0.03 0.46 -498 55 0.20 0.27 0.20 0.27 0.00
DNK Whiting  2AC4. 0.38 1458 326.4| 506| 1471) 1976/ 0.22 0.06 1.36 518 194 035 101 155 4.51 -1.20
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Table 7-8 Stock specific data on landings, catuitial and final quota, value and uptake ratesSpain
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ESP Anglerfish 07. NA 1126 2974| 3047 11] 3058 2.64 2.25 2.72 1932 NA 271 001 1.02 0.00 1.68
ESP Anglerfish 56-14 NA 199 275 142 2 144| 138 0.54 0.72 -55 NA 0.71 001 0.52 0.01 0.20
ESP Anglerfish 8ABDE. NA 1252 1304 1049 0| 1049| 1.04 0.72 0.84 -203 NA 0.84 0.00 0.80 0.00 0.03
ESP  Anglerfish 8C3411 NA 2750 2036.92| 899 66| 966| 0.74 0.58 0.35 -1784 NA 0.33 0.02 044 0.03 -0.11
ESP Haddock  5BC6A. NA 0 14.27 13 4 17 NA NA NA 17 NA NA NA 091 0.28 NA
ESP Haddock  7X7A34 NA 0 106] 162 2[ 164f NA NA NA 164 NA NA NA 153 0.02 NA
ESP Hake '571214 NA 9109 12034.1| 15508 0] 15508| 1.32 1.36 1.70 6399 NA 1.70 0.00 1.29 0.00 0.41
ESP Hake 8ABDE. NA 6341 8005| 6635 Of 6635/ 1.26 0.96 1.05 294 NA 1.05 0.00 0.83 0.00 0.22
ESP Hake 8C3411 NA 7870 8312] 5244| 1343| 6587| 1.06 0.74 0.84 -1283 NA 0.67 0.17 0.63 0.16 0.04
ESP Mackerel  2CX14- NA 18 22| 707 0l 707| 1.22 0.89 39.27 689 NA 39.27 0.00 32.13 0.00 7.14
ESP  Megrim 07. NA 5216 5599 4190 128 4318| 1.07 0.69 0.83 -898 NA 0.80 0.02 0.75 0.02 0.05
ESP  Megrim 56-14 NA 385 424 217 12| 229 1.10 0.54 0.60 -156 NA 0.56 0.03 0.51 0.03 0.05
ESP  Megrim 8ABDE. NA 950 601 501 0l 501| 0.63 0.44 053 -449 NA 0.53 0.00 0.83 0.00 -0.31
ESP Megrim 8C3411 NA 1121 877.7] 553| 204] 757| 0.78 0.59 0.68 -364 NA 049 0.18 0.63 0.23 -0.14
ESP Nephrops 07. NA 1306 1374.8| 318 Of 318| 1.05 0.22 0.24 -988 NA 0.24 0.00 0.23 0.00 o0.01
ESP  Nephrops 5BC6. NA 29 32 0 0 0f 1.10 0.00 0.00 -29 NA 0.00 0.00 0.00 0.00 0.00
ESP Plaice 8/3411 NA 66 11 3 0 3| 0.17 0.06 0.05 -63  NA 0.05 0.00 0.27 0.00 -0.23
ESP Saithe 56-14 NA 0 13 12 0 12 NA NA NA 12 NA NA NA 094 0.00 NA
ESP  Saithe 7/3411 NA 0 9 1 0 1] NA NA NA 1 NA NA NA 011 0.00 NA
ESP _Sole 8AB. NA 10 9.47] 173 0l 173| 095 1.13 17.25 163 NA 17.25 0.00 18.22 0.00 -0.97
ESP Spurdog  15X14 NA 0 0 3 0 3] NA NA NA 3 NA NA NA NA NA NA
ESP  Whiting 7X7A-C NA 0 12 6 0 6/ NA NA NA 6 NA NA NA 0.50 0.00 NA
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Table 7-9 Stock specific data on landings, catatial and final quota, value and uptake ratesHi@nce
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FRA Anglerfish 07. NA 18191 18835 9804| 167 9971| 1.04 0.72 0.55 -8220 NA 0.54 0.01 0.52 0.01 0.02
FRA Anglerfish 2AC4-C NA 66 72 7 0 7] 1.09 0.25 0.11 -59 NA 0.11 0.00 0.10 0.00 0.01
FRA Anglerfish 56-14 NA 2293 2516| 1300 1f 1301 1.10 0.72 0.57 -992 NA 0.57 0.00 0.52 0.00 0.05
FRA Anglerfish 8ABDE. NA 6968 7786| 2170 0| 2170| 1.12 0.80 0.31 -4798 NA 0.31 0.00 0.28 0.00 0.03
FRA Anglerfish 8C3411 NA 3 25 18 0 18| 8.33 5.50 6.14 15 NA 6.14 0.00 0.74 0.00 5.40
FRA Cod 07A. 2.59 14 16 1 0 1| 1.14 0.07 0.06 -13 2 0.06 0.00 0.05 0.00 0.01
FRA Cod 07D. 2.71 1295 1444 755 28| 783] 1.12 0.68 0.60 -512 2047 058 0.02 0.52 0.02 0.06
FRA Cod 2A3AX4 2.67 966 871 274 20 294| 0.90 0.38 030 -672 732 0.28 0.02 0.31 0.02 -0.03
FRA Cod 5BE6GA 2.59 0 0 4 4 8 NA NA NA 8 10 NA NA NA NA NA
FRA Cod 7XAD34 2.61 7357 7671| 4383| 1915| 6298| 1.04 0.73 0.86 -1059 11432 0.60 0.26 0.57 0.25 0.02
FRA Haddock 2ACA4. 1.08 1707 1467 184 6/ 190/ 0.86 0.10 0.11 -1517 199 0.11 0.00 0.13 0.00 -0.02
FRA Haddock  5BC6A. 1.12 332 331 29 0 29( 1.00 0.10 0.09 -303 32 0.09 0.00 0.09 0.00 0.00
FRA Haddock 7X7A34 1.08 11096 11357| 9873| 1981 11854| 1.02 1.07 1.07 758 10672 0.89 0.18 0.87 0.17 0.02
FRA Hake 2AC4-C 2.44 248 567.5] 544 2| 546| 2.29 1.58 2.20 298 1329 2.19 0.01 0.96 0.00 1.23
FRA Hake 571214 2.37 14067 13474] 12633 6| 12639| 0.96 0.86 0.90 -1428 29954 0.90 0.00 0.94 0.00 -0.04
FRA Hake 8ABDE. 2.33 14241 14830| 10887 0| 10887| 1.04 0.86 0.76 -3354 25331 0.76 0.00 0.73 0.00 0.03
FRA Hake 8C3411 2.34 756 827 250 11f 261f 1.09 0.28 0.35 -495 584 0.33 0.01 0.30 0.01 0.03
FRA Mackerel 2A34. 2.25 1326 1932 0 0 0| 1.46 1.30 0.00 -1326 0 0.00 0.00 0.00 0.00 0.00
FRA Mackerel 2CX14- 0.68 10993 19447| 12718| 2808| 15526| 1.77 1.22 1.41 4533 8645 1.16 0.26 0.65 0.14 0.50
FRA Megrim 07. NA 6329 6688| 1956 319] 2275| 1.06 0.42 0.36 -4054 NA 0.31 0.05 0.29 0.05 0.02
FRA Megrim 2AC4-C NA 30 32 3 0 3| 1.07 0.16 0.09 -27 NA 0.09 0.00 0.08 0.00 0.01
FRA Megrim 56-14 NA 1501 1646 96 0 96| 1.10 0.08 0.06 -1405 NA 0.06 0.00 0.06 0.00 0.01
FRA Megrim 8ABDE. NA 766 1287] 490 0| 490| 1.68 1.03 0.64 -276 NA 0.64 0.00 0.38 0.00 0.26
FRA Megrim 8C3411 NA 56 61 3 0 3] 1.09 0.06 0.06 -53 NA 0.06 0.00 0.05 0.00 0.00
FRA Nephrops 07. 10.42 5291 4416| 376 0] 376| 0.83 0.10 0.07 -4915 3923 0.07 0.00 0.09 0.00 -0.01
FRA Nephrops 5BC6. 10.40 114 127 0 0 0/ 1.11 0.00 0.00 -114 3 0.00 0.00 0.00 0.00 0.00
FRA Plaice 07A. 1.31 18 20 0 0 0l 1.11 0.00 0.00 -18 0 0.00 0.00 0.00 0.00 0.00
FRA Plaice 2A3AX4 1.31 914 854] 206 411 617| 0.93 0.30 068 -297 271 0.23 045 0.24 0.48 -0.02
FRA Plaice 78BC. 1.31 16 16 9 5 14| 1.00 0.58 0.85 -2 11 0.53 0.31 0.53 0.31 0.00
FRA Plaice 7DE. 1.33 2761 2381| 1823 100 1923| 0.86 0.80 0.70 -838 2420 0.66 0.04 0.77 0.04 -0.11
FRA Plaice 7FG. 1.31 83 92.5 76| 622 698 1.11 0.97 841 615 100 0.92 749 0.82 6.72 0.09
FRA Plaice 7HIK. 1.32 22 66 43 0 43( 3.00 2.80 1.96 21 57 1.96 0.00 0.65 0.00 1.31
FRA Plaice 8/3411 1.42 263 313 119 0] 119| 119 0.70 0.45 -144 168 0.45 0.00 0.38 0.00 0.07
FRA Saithe 2A34. 1.27 19395 15370] 11660 0] 11660| 0.79 0.76 0.60 -7735 14756 0.60 0.00 0.76 0.00 -0.16
FRA Saithe 56-14 1.23 3878 2970| 2296 0| 2296| 0.77 0.68 0.59 -1582 2823 0.59 0.00 0.77 0.00 -0.18
FRA Saithe 7/3411 1.26 1375 1366 260 0] 260 099 0.24 0.19 -1115 329 0.19 0.00 0.19 0.00 0.00
FRA Sole 07A. 11.43 2 2 0 0 0| 1.00 0.10 0.10 -2 2 0.10 0.00 0.10 0.00 0.00
FRA Sole 07D. 11.17 3005 3286| 2194 1f 2195 1.09 0.84 0.73 -810 24499 0.73 0.00 0.67 0.00 0.06
FRA Sole O7E. 12.03 293 289 268 0| 268| 0.99 0.89 0.91 -25 3224 091 0.00 0.93 0.00 -0.01
FRA Sole 24-C. 11.14 269 791 562 17] 579| 294 235 215 310 6256 2.09 0.06 0.71 0.02 1.38
FRA Sole 7FG. 11.53 66 85 33 2 35| 1.29 0.73 0.53 -31 382 0.50 0.03 0.39 0.02 0.11
FRA Sole 7HIK. 11.48 71 98 85 0 85| 1.38 1.20 1.20 14 982 1.20 0.00 0.87 0.00 0.33
FRA Sole 8AB. 11.40 3895 4077| 3122 0] 3122 1.05 0.95 080 -773 35580 0.80 0.00 0.77 0.00 0.04
FRA Spurdog 15X14 1.90 0 0 43 0 43 NA NA NA 43 81 NA NA NA NA NA
FRA Spurdog 2ACA4-C 1.72 0 0 1 0 1] NA NA NA 1 2 NA  NA NA NA NA
FRA Whiting 07A. 1.42 3 4 0 1 1/ 1.33 1.23 048 -2 1 0.15 0.33 0.11 0.25 0.04
FRA Whiting 2AC4. 1.42 2191 3352| 1540| 2460| 4000/ 1.53 0.88 1.83 1809 2183 0.70 1.12 046 0.73 0.24
FRA Whiting 56-14 1.45 37 40 0 o] 0| 1.08 0.01 0.01 -37 1 0.01 0.00 0.01 0.00 0.00
FRA Whiting 7X7A-C 1.43 11431 11899| 5443| 7479| 12922| 1.04 0.59 1.13 1491 7775 0.48 0.65 046 0.63 0.02
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Table 7-10 Stock specific data on landings, cdtdtial and final quota, value and uptake ratestier UK
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GBR Anglerfish 04-N.:2AC4-C 4.14 7724 8461| 5058 1) 5059 1.10 0.64 0.66 -2665 20947 0.65 0.00 0.60 0.00 0.06
GBR Anglerfish 07. 4.01 5517 6814.55| 5661| 305 5966| 1.24 0.97 1.08 449 22688 1.03 0.06 0.83 0.04 0.20
GBR Anglerfish 56-14 4.13 1595 2011 2112 12| 2124 1.26 1.05 1.33 529 8728 1.32 0.01 1.05 0.01 0.27
GBR Cod 07A. 1.62 109 124] 111 409 520 1.14 1.01 4.77 411 180 1.02 375 090 3.29 0.12
GBR Cod 07D. 2.18 143 151.5 99 8 107| 1.06 0.68 0.75 -36 216 0.69 0.05 0.65 0.05 0.04
GBR Cod 2A3AX4 1.65 10311 12336.2| 12190 3285 15475| 1.20 0.96 1.50 5164 20101 1.18 0.32 099 0.27 0.19
GBR Cod 5BE6A 1.60 0 Of 137 956 1093] NA NA NA 1093 219 NA NA NA NA NA
GBR Cod 7XAD34 2.27 793 865 699] 262| 961] 1.09 0.87 1.21 168 1589 0.88 0.33 0.81 0.30 0.07
GBR Haddock  2AC4. 1.29 25386 30248.8| 27361 3272(30633| 1.19 0.90 1.21 5247 35326 1.08 0.13 090 0.11 0.17
GBR Haddock  5BC6A. 1.29 4683 4935 4123 407 4530] 1.05 0.86 097 -153 5330 0.88 0.09 0.84 0.08 0.04
GBR Haddock  6B1214 131 2660 3008 577 21f 598/ 1.13 0.22 0.22 -2062 758 0.22 001 0.19 0.01 0.03
GBR Haddock  7X7A34 1.33 1665 1822| 2140| 1155 3295 1.09 1.14 1.98 1630 2843 1.29 0.69 1.17 0.63 0.11
GBR Hake 2AC4-C 2.10 348 1839.8 3361 2341] 5702| 5.29 5.22 16.39 5354 7073 9.66 6.73 1.83 1.27 7.83
GBR _Hake 571214 2.97 5553 5186.9| 4850 46 4896| 0.93 0.86 0.88 -657 14409 0.87 0.01 0.94 0.01 -0.06
GBR Mackerel  2CX14- 1.14 151132 182513.5{ 93781 5667[99448| 1.21 0.62 0.66 -51684 106717 0.62 0.04 051 0.03 0.11
GBR Megrim 07. NA 2492 2887.5| 2361] 149| 2510( 1.16 0.87 1.01 18 NA 095 006 0.82 0.05 0.13
GBR Megrim 2AC4-C NA 1775 1936| 1397 0l 1397 1.09 0.78 0.79 -378 NA 0.79 0.00 0.72 0.00 0.07
GBR Megrim 56-14 NA 1062 1173] 679 50f 729| 1.10 0.63 0.69 -333 NA 0.64 0.05 0.58 0.04 0.06
GBR Nephrops 04-N.:2AC4-C 3.95 19058 19915.5| 11063 31| 11094| 1.04 0.56 0.58 -7964 43755 0.58 0.00 0.56 0.00 0.02
GBR Nephrops 07. 3.89 7137 7766.2( 7285 0| 7285/ 1.09 1.00 1.02 148 28366 1.02 0.00 0.94 0.00 0.08
GBR Nephrops 5BC6. 4.54 13758 15261| 14278 0[14278| 1.11 1.01 1.04 520 64773 1.04 0.00 0.94 0.00 0.10
GBR Plaice 07A. 1.52 491 506 157 1851 2008| 1.03 0.32 4.09 1517 239 0.32 3.77 031 3.66 0.01
GBR Plaice 2A3AX4 1.62 22542 18943| 16946| 2121) 19066 0.84 0.73 0.85 -3476 27375 0.75 0.09 0.89 0.11 -0.14
GBR Plaice 7DE. 1.60 1473 1473.4] 1542 231) 1773| 1.00 1.00 1.20 300 2473 1.05 0.16 1.05 0.16 0.00
GBR Plaice 7FG. 1.64 43 41.6 44 284 328| 097 1.02 7.62 285 72 1.03 6.60 1.06 6.82 -0.03
GBR Plaice 7HIK. 1.69 22 40 38 0 38 1.82 170 1.72 16 64 1.72 0.00 094 0.00 0.77
GBR Saithe 2A34. 1.27 6318 8139| 7287| 511612403 1.29 1.18 196 6085 9270 1.15 0.81 0.90 0.63] 0.26
GBR Saithe 56-14 1.27 3154 5468.3( 4549 2438 6987 1.73 1.43 222 3833 5790 1.44 0.77 0.83 0.45] 0.61
GBR Saithe 7/3411 131 446 441] 146 0l 146] 099 0.33 033 -300 191 0.33 0.00 0.33 0.00] 0.00
GBR Sole 07A. 9.33 59 37 21 0 21| 0.63 0.35 0.36 -38 197 036 0.01 0.57 0.01 -0.21
GBR Sole 07D. 8.77 1073 1132 627 0f 627 1.05 0.57 0.58 -446 5500 0.58 0.00 0.55 0.00 0.03
GBR Sole O7E. 10.51 457 484.8| 503 1) 504 1.06 1.00 1.10 47 5286 1.10 0.00 1.04 0.00 0.06
GBR Sole 24-C. 9.81 692 1217| 606 13| 620( 1.76 0.84 0.90 -72 5948 0.88 0.02 0.50 0.01 0.38
GBR Sole 7FG. 11.39 298 204.1f 170 1] 171 0.68 0.57 0.57 -127 1941 0.57 0.00 0.83 0.00 -0.26
GBR Sole 7HIK. 11.89 71 78 46 0 46| 1.10 0.65 0.65 -25 549 0.65 0.00 0.59 0.00 0.06
GBR Spurdog  15X14 1.15 0 0 3 0 3] NA NA NA 3 3 NA NA NA NA NA
GBR Spurdog  2AC4-C 1.27 0 0 0 0 0f NA NA NA 0 0 NA NA NA NA NA
GBR Whiting 07A. 0.87 34 37 10| 447| 457 1.09 0.31 13.44 423 9 0.29 13.15 0.27 12.08 0.02
GBR Whiting 2ACA. 1.25 10539 10934.6] 9880| 2568| 12447| 1.04 0.86 1.18 1908 12394 0.94 0.24 090 0.23 0.03
GBR Whiting 56-14 1.25 176 202 204 1004 1208| 1.15 1.16 6.86 1032 256 1.16 570 1.01 4.97 0.15
GBR Whiting 7X7A-C 1.21 2045 1750] 1023| 1213| 2236( 0.86 0.48 1.09 191 1233 0.50 0.59 0.58 0.69 -0.08
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Table 7-11 Stock specific data on landings, catdtial and final quota, value and uptake rateslfeland
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IRL  Anglerfish 07. 3.47 2325 3371 3152 500 3652| 1.45 140 1.57 1327 10934 1.36 0.21 093 0.15 0.42
IRL  Anglerfish 56-14 3.40 518 613 546 13| 559| 1.18 1.06 1.08 41 1857 1.05 0.03 0.89 0.02 0.16
IRL Cod 07A. 1.81 251 271 191 36| 227 1.08 0.77 0.90 -24 346 0.76 0.14 0.71 0.13 0.06
IRL Cod 5BE6GA 1.80 0 0 18 10| 28] NA NA NA 28 32 NA NA NA NA NA
IRL  Cod 7XAD34 1.84 1459 1597 1490 346| 1836| 1.09 1.02 1.26 377 2738 1.02 0.24 093 0.22 0.09
IRL Haddock  5BC6A. 1.18 985 932 845 99 944 095 0.86 0.96 -41 995 0.86 0.10 0.91 0.11 -0.05
IRL Haddock 6B1214 1.23 260 294 31 0 31| 1.13 0.12 012 -229 38 0.12 0.00 0.11 0.00 0.01
IRL Haddock 7X7A34 1.25 3699 3745| 4685 2297| 6982| 1.01 1.12 1.89 3283 5840 1.27 0.62 1.25 0.61 0.02
IRL Hake '571214 2.06 1704 1873| 1848 1| 1849 1.10 1.09 1.09 145 3805 1.08 0.00 099 0.00 0.10
IRL  Mackerel 2CX14- 0.95 54956 63917.6|42358| 2850(45208( 1.16 0.79 0.82 -9748 40283 0.77 0.05 0.66 0.04 0.11
IRL  Megrim '07. NA 2878 3384| 3082 509 3591| 1.18 1.08 1.25 713 NA 1.07 0.18 091 0.15 0.16
IRL  Megrim 56-14 NA 439 483 333 7] 340| 1.10 0.76 0.78 -99 NA 0.76 0.02 0.69 0.02 0.07
IRL  Nephrops '07. 4.58 8025 10533.8| 10337 0 10337| 1.31 1.23 1.29 2312 47372 1.29 0.00 0.98 0.00 0.31
IRL  Nephrops 5BC6. 4.59 190 211 28 0 28 1.11 0.15 0.15 -162 131 0.15 0.00 0.13 0.00 0.01
IRL Plaice 07A. 1.78 1063 848 106 232 337 0.80 0.10 0.32 -726 188 0.10 0.22 0.12 0.27 -0.03
IRL Plaice 7BC. 1.59 62 62 20 12 32| 1.00 0.33 0.52 -30 33 0.33 0.19 0.33 0.19 0.00
IRL  Plaice 7FG. 1.76 197 72 75 292 367 0.37 0.39 1.86 170 132 0.38 148 1.05 4.06 -0.66
IRL Plaice 7HIK. 1.73 77 86 98 0 98| 1.12 1.29 1.28 21 170 1.28 0.00 1.14 0.00 0.13
IRL Saithe 56-14 1.20 407 4401 364 0 364, 1.08 0.89 0.89 -43 438 0.89 0.00 0.83 0.00 0.07
IRL  Saithe 7/3411 1.09 1516 1516 964 0] 964| 1.00 0.65 0.64 -552 1052 0.64 0.00 0.64 0.00 0.00
IRL Sole 07A. 11.64 67 58 50 0 50| 0.87 0.77 0.74 -17 577 0.74 0.00 0.86 0.00 -0.11
IRL Sole 7FG. 9.96 33 37 31 2 33| 1.12 099 1.00 0 313 0.95 0.05 0.85 0.04 0.10
IRL Sole 7HIK. 8.75 190 194 84 0 84| 1.02 045 0.44 -106 737 0.44 0.00 0.43 0.00 0.01
IRL  Spurdog 15X14 1.60 0 0 44 0 44 NA NA NA 4 70 NA NA NA NA NA
IRL  Whiting 07A. 1.24 52 56 57 451 509| 1.08 1.10 9.78 457 71 1.10 8.67 1.03 8.05 0.08
IRL  Whiting 56-14 1.23 92 101 96 67 163( 1.10 1.04 1.77 71 118 1.04 0.73 095 0.67 0.09
IRL  Whiting 7X7A-C 1.32 5298 6102 5457| 2057| 7513| 1.15 1.10 142 2215 7191 1.03 0.39 089 0.34 0.14
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Table 7-12 Stock specific

Netherlands
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NLD Anglerfish 04-N.:2AC4-C  2.02 261 297 59 0 59| 1.14 0.22 0.23 -202 119 0.23 0.00 0.20 0.00 0.03
NLD Cod 03AN. NA 19 0 0 0 0| 0.00 0.00 0.00 -19 NA 0.00 0.00 NA NA NA
NLD Cod 07D. 2.21 39 56.5 36 0 36| 1.45 1.01 0.92 -3 79 0.92 0.00 0.64 0.00 0.29
NLD Cod 2A3AX4 2.26 2540 2089| 1873| 226| 2099| 0.82 0.76 0.83 -441 4226 0.74 0.09 090 0.11 -0.16
NLD Cod 7XAD34 2.57 1 6 5 0 5| 6.00 5.17 5.00 4 13 5.00 0.00 0.83 0.00 4.17
NLD Haddock 2ACA4. 1.38 168 202 186 34| 220 1.20 1.13 131 52 257 1.11 0.20 092 0.17 0.19
NLD Haddock 3A/BCD NA 2 0 0 0 0| 0.00 0.00 0.00 -2 NA 0.00 000 NA NA NA
NLD Haddock 7X7A34 1.41 0 90 66 0 66 NA NA NA 66 93 NA NA 073 0.00 NA
NLD Hake 2AC4-C 0.77 64 112 115 16] 131| 1.75 1.75 2.05 67 88 1.80 0.25 1.03 0.14 0.77
NLD Hake '571214 0.33 183 56 109 0| 109| 0.31 0.60 0.60 -74 36 0.60 0.00 1.95 0.00 -1.35
NLD Hake 8ABDE. 0.33 18 18 2 0 2| 1.00 0.08 0.11 -16 1 0.11 0.00 0.11 0.00 0.00
NLD Mackerel 2A34. 0.53 1335 1685 4 8 12| 1.26 0.80 0.01 -1323 2 0.00 0.01 0.00 0.00 0.00
NLD Mackerel 2CX14- 0.54 24043 24896.2| 19759| 3721|23480| 1.04 0.92 0.98 -563 10693 0.82 0.15 0.79 0.15 0.03
NLD Megrim 2AC4-C NA 24 26 14 0 14| 1.08 0.63 0.58 -10 NA 0.58 0.00 0.54 0.00 0.04
NLD Nephrops 2AC4-C 6.80 590 1265 1024| 894| 1918| 2.14 1.73 3.25 1328 6961 1.74 1.52 0.81 0.71 0.93
NLD Plaice 03AN. 1.36 1190 0 10 0 10{ 0.00 0.00 0.01 -1180 14 0.01 000 NA NA NA
NLD Plaice 2A3AX4 1.36 30462 33906| 31609] 59645( 91254 1.11 1.06 3.00 60792 4309 1.04 196 093 176 0.11
NLD Plaice 7DE. 1.36 0 65 43 0 431 NA NA NA 43 58 NA NA 0.66 0.00 NA
NLD Plaice 7HIK. NA 44 0 0 0 0| 0.00 0.00 0.00 -44  NA 0.00 000 NA NA NA
NLD Saithe 2A34. 2.05 82 35 33 0 33] 0.43 0.41 0.40 -49 68 0.40 0.00 0.94 0.00 -0.54
NLD Sole 24-C. 9.26 12151 12465| 8873| 2084| 10957| 1.03 0.75 0.90 -1194 82202 0.73 0.17 0.71 0.17 0.02
NLD Spurdog 15X14 2.27 0 0 2 0 2l NA NA NA 2 5 NA NA NA NA NA
NLD Spurdog 2ACA4-C 2.37 0 0 1 0 1] NA NA NA 1 2 NA  NA NA NA NA
NLD Whiting 2ACA. 1.25 843 703( 451| 2020] 2471] 0.83 0.54 293 1628 564 0.53 240 0.64 287 -0.11
NLD Whiting 7X7A-C 1.25 93 624| 591 0| 591] 6.71 6.15 6.35 498 736 6.35 0.00 0.95 0.00 5.41
Table 7-13 Stock specific data on landings, cdtttial and final quota, value and uptake ratesHortugal
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PRT Anglerfish 8C3411 1.75 547 934.35[ 549 1 550f 1.71 148 1.01 3 959 1.00 0.00 0.59 0.00 0.42
PRT Hake 8C3411 2.57 3673 4020 1803| 716 2519 1.09 0.72 0.69 -1154 4626 0.49 0.19 0.45 0.18 0.04
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Table 7-14 Stock specific data on landings, cdtdtial and final quota, value and uptake ratesSareden
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SWE Anglerfish 2AC4-C NA 8 9 58 2 59| 1.13 0.06 7.41 51 NA 7.19 0.21 6.39 0.19 0.80
SWE Cod 03AN. 1.51 530 530 520 285 805/ 1.00 0.98 1.52 275 784 0.98 054 0.98 0.54 0.00
SWE Cod 04-N.:2A3AX4 1.52 412 416 471 24| 495| 1.01 0.99 1.20 83 717 1.14 0.06 1.13 0.06 0.01
SWE Haddock 04-N.:2ACA4. 1.93 862 875 103 16 119( 1.02 0.12 0.14 -743 199 0.12 0.02 0.12 0.02 0.00
SWE Haddock 3A/BCD 1.91 229 229 209 62 270/ 1.00 0.92 1.18 41 399 0.91 0.27 0.91 0.27 0.00
SWE Hake 2AC4-C 2.64 0 0.8 33 5 38 NA NA NA 38 86 NA NA 40.65 6.25 NA
SWE Hake 3A/BCD 2.61 130 144 24 10 34| 1.11 0.19 0.26 -96 62 0.18 0.08 0.16 0.07 0.02
SWE Mackerel 2A34. 0.96 4001 4727 4 0 4] 1.18 1.12 0.00 -3997 4 0.00 0.00 0.00 0.00 0.00
SWE Nephrops 2AC4-C 11.59 0 0 1 0 1 NA NA NA 1 8 NA NA NA NA NA
SWE Plaice 03AN. 2.04 332 275 155 48 203| 0.83 0.46 0.61 -129 317 0.47 0.14 0.56 0.17 -0.10
SWE Plaice 03AS. 2.06 199 199 29 45 74 1.00 0.15 0.37 -125 60 0.15 0.22 0.15 0.22 0.00
SWE Plaice 2A3AX4 2.15 0 0.2 5 1 6| NA NA NA 6 11 NA NA 2496 5.00 NA
SWE Saithe 04-N.:2A34. 1.54 1328 1328 922 10 932| 1.00 0.98 0.70 -396 1417 0.69 0.01 0.69 0.01 0.00
SWE Saithe 2A34. 1.54 448 448 383 66| 449| 1.00 0.98 1.00 1 589 0.85 0.15 0.85 0.15 0.00
SWE Sole 3A/BCD 10.46 19 30 30 8 38| 1.58 1.56 1.98 19 314 1.58 0.40 1.00 0.25 0.58
SWE Spurdog 03A-C. NA 0 0 0 24 24 NA NA NA 24 NA NA NA NA NA NA
SWE Whiting 03A. 1.22 99 97 10 71 81| 0.98 0.11 0.82 -18 12 0.10 0.72 0.10 0.73 0.00
SWE Whiting 2ACA4. 1.21 3 3 4 1 5 1.00 0.00 1.60 2 5 1.27 0.33 1.27 0.33 0.00
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8 CONTACT DETAILS OF STECFMEMBERS AND EWG-14-11LIST OF PARTICIPANTS

1 - Information on STECF members and invited exeffiliations is displayed for information onlin some
instances the details given below for STECF membray differ from that provided in Commission
COMMISSION DECISION of 27 October 2010 on the appimient of members of the STECF (2010/C 292/04)
as some members’ employment details may have ctamgbave been subject to organisational changes in
their main place of employment. In any case, adimmat in Article 13 of the Commission Decision
(2005/629/EU and 2010/74/EU) on STECF, Member$iefSTECF, invited experts, and JRC experts shall ac
independently of Member States or stakeholdershéncontext of the STECF work, the committee member
and other experts do not represent the institutimaes they are affiliated to in their daily jolSTECF
members and invited experts make declarations ehnotment (yearly for STECF members) to act
independently in the public interest of the Euraptmion. STECF members and experts also declagacit
meeting of the STECF and of its Expert Working Grewany specific interest which might be considered
prejudicial to their independence in relation teafic items on the agenda. These declarationdiaptayed on
the public meeting’s website if experts explicdythorized the JRC to do so in accordance withdglislation

on the protection of personnel data. For more imédion:http://stecf.jrc.ec.europa.eu/adm-declarations

STECF members:

Name | Address Tel. Email
STECF members
Abella, J. Alvaro| ARPAT — AREA MARE Tel. 0039-0555- alvarojuan.abella@arpat.tosca
(vice-chair) Agenzia Regionale per 1a 3206956 na.it
Protezione  Ambientale della
Toscana
Articolazione Funzionale RIBM
Risorse lttiche e Biodiversita
Marina
Via Marradi 114, 57126 Livornd
— ltalia
Andersen, Jesper | Department of Food and Resourgelel.dir.: +45 35 28 68 | jla@ifro.ku.dk
Levring (vice- Economics (IFRO) 92
chair) Section for Environment and
Natural Resources
University of Copenhagen
Rolighedsvej 25
1958 Frederiksberg
Denmark
Bailey, Nicholas Fisheries Research Services Tel:  +44  (0)1224| baileyn@marlab.ac.uk
Marine Laboratory, P.O Box 101| 876544 n.bailey@marlab.ac.uk
375 Victoria Road, Torry Direct: +44 (0)1224
Aberdeen AB11 9DB 295398
UK Fax: +44 (0)1224
295511
Bertignac, Michel Laboratoire de Biologletel : +33 (0)2 98 22 45 michel.bertignac@ifremer.fr
Halieutique 25 - fax : +33 (0)2 98
IFREMER Centre de Brest 224653
BP 70 - 29280 Plouzane, France
Cardinale, Foreningsgatan 45, 330Tel: +46 523 18750 massimiliano.cardinale@slu.se
Massimiliano Lysekil, Sweden
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Name | Address Tel. Email
STECF members
Curtis, Hazel Sea Fish Industry Authority Tel: +44 (0)131 558 H_Curtis@seafish.co.uk

18 Logie Mill
Logie Green Road
Edinburgh

EH7 4HS

3331

Fax: +44 (0)131 558
1442

Delaney, Alyne

Innovative Fisheries Managems
-an Aalborg University Research
Centre, Postboks 104, 9850
Hirtshals, Denmark

Mrel.: +45 9940 3694

ad@ifm.aau.dk

Daskalov, Georgi

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

Tel.: +359 52 646892

gmdaskalov@yahoo.co.uk

Déring, Ralf

Thinen Bundesforschungsinstit
fur Landliche Raume, Wald und
Fischerei, Institut flir Seefischerg
- AG Fischereidkonomie,
Palmaille 9, D-22767 Hamburg,
Germany

tbrel.: 040 38905-185
i

Fax.: 040 38905-263

ralf.doering@ti.bund.de

Gascuel, Didier

AGROCAMPUS OUEST
65 Route de Saint Brieuc, bat.4
CS 84215,
F-35042 RENNES Cedex
France

Tel:+33(0)2.23.48.55.3
4

Fax:
+33(0)2.23.48.55.35

Didier.Gascuel@agrocampus
ouest.fr

Graham, Normarn
(chair)

Marine Institute, Fisheries
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