ICES ADVICE 2012
AVIS DU CIEM

Books 1- 10

Report of the ICES Advisory
Committee 2012

Book 5
Celtic Sea and West of Scotland

International Council for the Exploration of the Sea

Conseil International pour I’Exploration de la Mer



H.C. Andersens Boulevard 44-46
DK-1553 Copenhagen V
Denmark

Telephone (+45) 33 38 67 00
Telefax (+45) 33 9342 15
www.ices.dk

mfo@ices.dk

Report of the ICES Advisory Committee 2012.

Books 1-10
December 2012

Recommended format for purposes of citation:
ICES. 2012. Report of the ICES Advisory Committee 2012. ICES Advice, 2012. Book 5. 459 pp.

For permission to reproduce material from this publication, please apply to the General Secretary.

ISBN 978-87-7482-119-9


http://www.ices.dk
mailto:info@ices.dk

BOOK 5

Section Page
4 CELTIC SEA AND WEST OF SCOTLAND 1
5.1 ECOSYSICIM OVEIVICW .....voiiiiii ittt ettt ettt ettt e et te s e ettt et ess e ease e esaees it s e esa e e e 1
5.2 The human impacts 0N the CCOSYSICITL.........c..ooiiiiiit ittt et er e ere e 1
521 Fishery effects on benthos and fish COMMUMItIES................ccooiviiiiiiieiieie e 1
53 ASSESSIMENES AN AAVICE .....ooviiiiiiiiiiet ettt ettt ettt ettt 1
53.1 Assessments and advice regarding protection of biota and habitats...................ccoccoeioeieiiens 1
532 Assessment and advice regarding fiSheries .............ccoooviieiioiiiit e 1
533 SPECIAL TQUESTS ...ttt ettt et er e sttt ea 13

5.3.3.1 Evaluations of the EU-Russia proposal for the harvest control component of the
management plan for Rockall haddock fisheries.................cccoocoovioioioiec, 13
5.3.3.2 TIrish request to evaluate a long term management plan proposal for Celtic Sea herring 21
5.4 SEOCK SUIMIMATICS  ....ooviiiiiiiiieciic ettt ettt et ettt et ettt ettt eateaaseesteesaeesaeesa e 27
54.1 Cod in Division VIIa (ITiSh S€A) .........ccooiiiiiiiioe e 27
542 Cod in Divisions VIIe-k (Celtic Sea cod) ..........oooiviiiiiiiiiiiii e 37
543 Haddock in Division VIIa (IriSh S€a)............oooiiiiiiii e 48
54.4 Haddock in DiviSions VIID=K .............c.ccccooviiriiot ittt ettt 55
545 Whiting in Division VIIa (IriSh S€a)...........cocooiviiiiiiiiiecccee e 63
54.6 Whiting in Divisions VIIC-K............cocooiiiiiiiiiii e 69
547 Plaice in Division VIIa (ITiSh S€A) ........c..oooiiiiiii e 78
548 Plaice in Divisions VIIE,g (CEItiC SCA)..........ccooviiviioiioi ettt 86
549 Plaice in Division VIIe (Western Channel)......................cooiiiiiiii e 93
5.4.10  Plaice in Divisions VIIh-k (Southwest of Ireland) ....................cocoooiiii 101
5.4.11  Plaice in Division VIIb,c (West of Ireland)................c...oooiiiiiiiiii e 108
5.4.12  Sole in Division VIIa (IriSh S€a)...........cccoiiiiii e 112
54.13  Sole in Divisions VIIf,g (CEItiC SCA) .........ccoovviiiiiiiiiieiie ettt 119
5.4.14  Sole in Division VIIe (Western Channel) ..................cc.ooiiiiiiiiii e 126
5.4.15  Herring in Division VIIa North of 52° 30" N (Irish S€a) .........ccoovviviiviiiiiiiieiece e 134
5.4.16  Herring in Divisions VIla South of 52° 30" N and VIIg,h,j.k (Celtic Sea and South of Ireland)140
5.4.17  Herring in Divisions VIa (South) and VIID,C............cccoovevviiiiiiiii e 149
5418  Sprat in DiviSion VII,C ......ccooviioiiiiiiii et 154
54.19  Megrim (Lepidorhombus whiffiagonis) in Divisions VIIb-k and VIIIab,d.............................. 160
5.420  Anglerfish (Lophius piscatorius and L. budegassa) in Divisions VIIb-k and VIIIa,bd ............ 168
5421  Codin Division VIa (West of Scotland) ...............cccoooiiiiiii e 176
5422  CodinDivision VIb (ROCKAIl) ..........c..ooo it 188
5.4.23  Haddock in Division VIa (West of Scotland).................cccoooiiiiiiii e 192
5424  Haddock in Division VIb (ROCKAIL) ............cccoooiiiiiiiii e 202
5.4.25  Whiting in Division VIa (West of Scotland)................cccooiiviiviiiioi e 210
5426  Whiting in Division VIb (ROCKAIL).............ccooiiiiiiiiiiieiie e e 217
5.427  Saithe in Subarea VI (West of Scotland and Rockall) ... 222
5.4.28  Sprat in Subarea VI and Divisions VIla-c and f-k (Celtic Sea and West of Scotland)............... 223

5429  Anglerfish (Lophius piscatorius and L. budegassa) in Divisions IIla, and Subareas IV

AN VI ettt ettt 232
5430  Herring in Division VIANOTtR ..ot 245
5431 Norway pout in Division VIa (West of Scotland)................ccooioviiiiiioiioi e 233
5432 Sandeel in DIVISION VIA ........oooiioiiiiiiiiiot ettt 255
5433  Nephrops INDIVISION VIQ .......c.oooiiiiiiiiiiiit et 257
5.4.33.1 Nephrops in North MAnCh (FU 11) .....ccooooiiiiiiiiii e 264
5.4.33.2 Nephrops inthe South Minch (FU 12) .......cccoooiiiiiiiiiiie e 272
5.4.33.3 Nephrops in the Firth of Clyde + Sound of Jura (FU 13) ..........ooooviiiiiiiiiieen, 280
5434  Nephrops INDIvISION VIL........ccooiiiiiiiiiiiiiicce e 289
5.4.34.1 Nephrops inIrish Sea East (FUL4) ......c.oooiiiiiiiiiiiiiece e 297
5.4.34.2 Nephrops inIrish Sea West (FU 15) ..o 303
5.4.34.3 Nephrops on Porcupine Bank (FU 16) ...........cccoooiiiiiiiiii e 311
5.4.34.4 Nephrops on Aran Grounds (FU 17)........cccoooiiiiiiiiiiiiecieeee e 320

5.4.34.5 Nephrops off the south-eastern and south-western coasts of Ireland (FU 19)............. 328



Section Page
5.4.34.6 Nephrops in the FU 20 (Labadie, Baltimore and Galley), FU 21
(Jones and COCKDUIN).............ooooviiiiiie et 336
5.4.34.7 Nephrops inthe SMalls (FU 22).......cc.ooiiviiiioi ottt 342
5435 Sole in Division VITR-K ........ccoooiiiiiiiii e 349
5436  Sole in Division VIIb,c (West of Ireland) ..................cc..oooiiiiiii e 356
5437  Megrim (Lepidorhombus spp) in Subarea IV (North Sea) and Division Via
(West of SCOtIANA) .........ocoooiiiiiiii e 360
5.4.38  Megrim (Lepidorhombus spp) in Division VIb (Rockall)...............cccooooiiviiiiiiiiiiie 369
5439  Pollack in SubareasVI and VII (Celtic Sea and West of Scotland) .......................cccoooo i 375
5.4.40  Grey gurnard in Subarea VI and Divisions VIla-c and e-k (Celtic Sea and West of Scotland) . 382
54.41  Lesser-spotted dogfish (Scyliorhinus canicula) in Subdivisions VI, VIIa-C, €-j.............cocne..e. 388
5.4.42  Rays and Skates in the Celtic Seas €COTCZION ...........cveeviieviiriiiiieeiet e 393
5.4.42.1 Blonde ray (Raja brachyura) in Subarea VI .............ccocooviviiiioiiioe e 405
5.4.42.2 Blonde ray (Raja brachyura) in Divisions VIIaf,g.............c.cocoooviiiioiiii 407
5.4.42.3 Blonde ray (Raja brachyura) mDivision VIIC ...............cccooovoviiiiioiiee e 411
5.4.42 4 Thornback Ray (Raja clavata) in Sybarea VI ..............ccooooviiiiiiiiiieee e 412
5.4.42.5 Thornback Ray (Raja clavata) in Divisions VIIaf,g ............cccooioviioiiioiiin 416
5.4.42.6 Thornback ray (Rajaclavata) in Division VIIC..............cccoviieiioiioi e 420
5.4.42.7 Small-ecyed ray (Raja microocellata) in Divisions VIIfg ...............occcoo oo, 421
5.4.42.8 Small-cye ray (Raja microcellata) in Division VIIE ..............ccoooviioiioiiiin 425
5.4.42.9 Spotted ray (Raja montagui) in Subarea VI ................cocooooviiiiiiiee e 426
5.4.42.10 Spotted ray (Raja montagui) in Divisions VIIa,£,g ............c.coooovioviioiiioin 430
5.4.42.11 Raja undulata in Division VILj............c..ccooiiiiiiiiic e 434
5.4.42.12 Sandy ray (Leucoraja circularis) in the Celtic S€as.............ocovvvveiioiiiviioiiiieeen, 438
5.4.42.13 Shagreen ray (Leucoraja fullonica) inthe Celtic S€as...........c..oovovvviviiviieiiiiieieen, 441
5.4.42.14 Cuckoo ray, Leucoraja naevus in Subarea VI and Division VIIa-c, €<j.................... 443
5.4.42.15 Common skate Dipturus batis complex (flapper skate Dipturus cf. flossada and blue
skate Dipturus cf. intermedia) in Subarea VI, and Divisions VIIa-C, €-j ................... 448

5.4.42.16 Other ray and skate species in Subarea VI, and Divisions VIIa-C, €-j.............c......... 453



5 CELTIC SEA AND WEST OF SCOTLAND

5.1 Ecosystem overview

This Section lias not been updated in 2012. The most recent ecosystem overview is available in ICES Advisory Report

2008, Section 5.1. This overview can also be found on the ICES website:
http://www.ices.dk/committe/acom/comwork/report/2008/2008/5.1-5.2° 020Celtic°020Sea®020ecosvstem® 020overview.pdf.

5.2 Human impacts on the ecosystem

5.2.1 Fishery effects on benthos and fish communities

This Section lias not been updated in 2012. The most recent description on Fishery effects on benthos and fish
communities is available in ICES Advisory Report 2008, Section 5.2. This description can also be found on the ICES
website: lttttr//www.ices.dk/committe/acom/comwork/report/2008/2008/5.1-5.2%20Celtic%20Sea%20ecosvstem °0200verview.pdf.

53 Assessments and Advice

5.3.1 Assessment and advice regarding protection of biota and habitats

In 2012, ICES lias not provided advice regarding protection ofbiota and habitats for this area.

5.3.2 Assessments and Advice regarding fisheries

5.3.2.1 Mixed fisheries and fisheries interactions

This Section lias not been updated in 2012. The most recent description on mixed fisheries and fisheries interactions is

available in ICES Advisory Report 2008, Section 5.3. This description can also be found on the ICES website:
http://www.ices.dk/committe/acom/comwork/report/2008/2008/5.3° 020Celtic°020Seas®020advice® 020overview.pdf

5.3.2.2 Assessments and advice regarding fisheries

In 2007 the timing of the advisory process for the North Sea was changed at the request of ICES clients. This means
that the fisheries advice is delivered in the first half of the year instead of in October. To evaluate whether new
information that becomes available after the advice is released would form a basis to update the advice ICES lias
developed a generic approach (AGCREFA, 2008a). The approach is based on a statistical evaluation of the importance
of that information (e.g. new survey information available in August/September). On this basis. Nephrops FUs 16, 17
and 22 was updated in November.

The state and advice of'the individual stocks are presented in the stock sections. The state of stocks and advice
(according to the Section 1.2) are summarized in the table below.
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Table 5.3.2.1

Stock

Anglerfish

(L. piscatorius and

L. budegassa) in
Divisions VIIb-k and
Villa,b

Anglerfish

(L. piscatorius and
L. budegassa) in
Division lla, Illa,
Subarea IV, and
Subarea VI

Cod in Division Via
(West of Scotland)

Cod in Division VIb
(Rockall)

Cod in Division Vila
(Irish Sea)

Cod in Divisions
Vlile-k

Grey gurnard in
Subarea VI and
Divisions VIla-c and
e-k (Celtic Sea and
West of Scotland)

1Data Limited Stock.

State of the stock

Fishing Fishing
mortality in  mortality in
relation to F Msy relation to
precautionary
approach
(FpA/Film)
Unknown Unknown

C C

Unknown Unknown

C C

Above target Harvested
unsustainably

G G

Qualitative evaluation:
bisufficient information

0O

Above target Harvested
unsustainably
Appropriate Undefined

© 0

Qualitative evaluation:

bisufficient information

0O

State of'the stock and advice for 2013 in the Celtic Seas ecoregion.

Spawning Spawning
biomass in  biomass in
relation to relation to
MSY Bagger precautionary
approach
(BpA/B ilm)

Qualitative evaluation: Decreasing

Qualitative evaluation: Decreasing

Reduced

Below trigger
reproductive
capacity

G G

Qualitative evaluation:
Insufficient information

G

Below trigger

G

Above trigger

G

Qualitative evaluation:

Reduce
reproductive
capacity

G

Full reproductive
capacity

Insufficient information

O

Outlook options for 2013

MSY Precautionary Management plan
approach/DLS1 approach /

(within the considerations

precautionary

approach)

L. piscatorius: catches ofno more than
17 900 t

L. budegassa: catches of no more than
6900 t

Hie catch advice for the two species
combined is 24 800 t.

20% decrease in catches

Zero catch. Zero catch. TAC of460 t

Catches ofno more than 70 t.

Zero catch. Zero catch. TAC and associated
effort reduction of at
least 25%.

Landings of

10 200 t.

Catches should decrease by 20% in
relation to the average catch ofthe last
three years.

ICES advice for 2013
(in tonnes)

DLS  approach: catches
should be no more than
24 800 tonnes

DLS approach: catches
should be reduced by 20% in
relation to the average of the
last three years.

MYS approach: zero catch.

DLS
should be no more than 70 t.

approach: catches

MSY approach: zero catch.

MSY approach: landings
should be no more than
10 200 t.

DLS  approach: catches

should be reduced by 20% in
relation to the average catch
ofthe last three years.
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Stock

Haddock in Division
Via (West of
Scotland)

Haddock in Division
VIb (Rockall)

Haddock in Division

Vila (Irish Sea)

Haddock in Divisions

VIIb-k

Herring in Via south
and Vllb.c

Herring in Division
Via North

Herring in Division
Vila South of52° 30"
N and VIIg,h,j.k
(Celtic Sea and South
o flreland)

Herring in Division
Vila North of 52°
30'N (Irish Sea)

State of the stock

Fishing
mortality in
relation to F Msy

Below target

G

Below target

G

Unknown

e

Above target

©

Above target

©

Below target

@

Below target

G

Appropriate

©

Fishing
mortality in
relation to
precautionary
approach

(FpA/F ilm)
Harvested
sustainably

G

Harvest
sustainably

Unknown

e

Undefined

e

Unknown

e

Undefined

o

Undefined

e

Undefined

e

Spawning
biomass in
relation to
MSY Bagger

Below trigger

©

Above trigger

o

Qualitative evaluation:

Above trigger

Unknown

e

Undefined

G

Undefined

e

Above trigger

G

Spawning
biomass in
relation to
precautionary
approach

(B pA/B ilm)

Increased risk

o

Full reproductive
capacity

Decreasing

Undefined

o

Reduced
reproductive
capacity

©

Above limit

Full reproductive
capacity

Full reproductive
capacity

G

Outlook options for 2013

MSY
approach/DLS1
(within the
precautionary
approach)

Landings of
3100 ¢.”

Zero catch.

Catches of no
more than 710 L

Landings of no
more than 9500 t.

Zero catch.

Landings of less
than 31 000 t

Landings less
than 19 000 t.

Landings of less
than 5100 t.

Precautionary
approach /
considerations

Management plan

Landings no more
than 520 t.

Landings 04500 t.

Zero catch.

Management

should
be introduced in
the Irish Sea to
reduce discarding
of small haddock

measures

TAC 0of27 480 t.

Proposed rebuilding
plan: TAC of
15 000 t.

New proposed long

term management
plan: TAC of
17 000 t.

ICES advice for 2013
(in tonnes)

MSY approach:
should be no more than
31001 Effective technical
should be
implemented to reduce high
discard rates in the Nephrops
fleet (TR2).

landings

measures

MSY approach: zero catch.

DLS  approach: catches
should be no more than 710
tonnes and fiirther technical

measures should be
introduced to reduce
discards.

MSY transition:  landings
should be no more than
9500 t.

MSY approach: no catches
of this stock
rebuilding plan is

unless a

implemented.

Management plan: landings
should be no more than

27 480 t.

MSY approach:
should be no more than
19 000 t.

landings

MSY approach: landings
should be no more than
5100 t.
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Stock

Lesser-spotted
dogfish (Scyliorhinus
canicula) in Subarea
VI and Divisions
Vlila-c. e-j (Celtic
Sea and west of
Scotland)

Megrim
(Lepidorhombus
whiffiagonis) in
Divisions VIIb-k and
VUla.b.d

Megrim
(Lepidorhombus spp)
in Divisions IVa and
Via)

Megrim
(Lepidorhombus spp)
in ICES Division VIb
(Rockall)

Nephrops in Division
Via. North Minch
(FU11)

Nephrops in Division
Via. South Minch
(FU12)

Nephrops in the Firth
ofClyde + Sound of
Jura (FU 13)

State of the stock

Fishing Fishing Spawning
mortality in  mortality in  biomass in
relation to F Msy relation to relation to
precautionary MSY Bagger
approach
(FpA/F ilm)

Qualitative  evaluation: Decreasing

@

Qualitative evaluation: Not available

Appropriate Undefined

e 0 G

Qualitative evaluation: Below poss.
reference points

Above trigger

Below target Undefined

O o

Below target Undefined

Firth of Clyde: Firth of Clyde:
Above target Undefined

G 0

Sound of Jura:

Above trigger2
Above trigger2

Firth of Clyde:
Above trigger2

Sound of Jura: Sound of Jura:
Below target Undefined Undefined

© 0 G

2UWTYV abundance in relation to SSB reference points

Qualitative evaluation:

Spawning
biomass
relation

precautionary

approach

(B pA/B ilm)

Qualitative evaluation: Increasing

Full reproductive

capacity

©

Qualitative evaluation: Decreasing

Undefined

G

Undefined

G

Firth of Clyde:
Undefined

G

Sound of Jura:
Undefined

G

Increasing

Outlook options for 2013

MSY Precautionary Management plan
approach/DLS1 approach /

(within the considerations

precautionary

approach)

Catch could increase by a maximum
20% in relation to the last three years
average catch.

Landings ofno more than 12 000 t.

Landings of no
more than 4700 t.

Catches ofno more than 160 t.

Landings should
be no more than
4200 t.

Landings of no
more than 5800 t.

Firth of Clyde:
landings of no
more than 5600 t.

Sound of Jura:
landings of no
more than 800 t.

ICES advice for 2013
(in tonnes)

DLS approach: current
catches could be increased
by a maximum 0f20%.

DLS approach: landings of
no more than 12 000 t.

MSY approach: landings
should be no more than
4700 t.

DLS approach: catches
should be no more than

160 t.

MSY approach: landings
should be no more than
4200 t.

MSY approach: landings
should be no more than
5800 t.

MSY approach: landings
should be no more than
6400t (5600t for Firth of
Clyde and 800 t for Sound of
Jura).
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Stock

Nephrops in Irish Sea
East (FUI4)

Nephrops in Divisions
Vila (FU 15)

Nephrops in Sub-area
VII: Porcupine bank
(FU 16)

Nephrops in Sub-area
VII: Aran Grounds
(FU 17)

Nephrops offthe
south-eastern and
south-western coasts
oflIreland (FU 19)

Nephrops in Labadie,
Baltimore, and Galley
(FU 20) and Jones
and Cockburni (FU
21)

Nephrops in the
Smalls (FU 22)

Norway pout in
Division Via

Plaice in Vila (Irish
Sea)

Plaice West of
Ireland (Division
Vllb.c)

State of the stock

Fishing Fishing
mortality in  mortality in
relation to F msy relation to
precautionary
approach
(FpA/F ilm)
Below target Undefined
(1]
Below target Undefined

C

Qualitative evaluation: Below possible

reference points (lyy)

Below target Undefined

0 C

Below target Undefined

o o

Qualitative  evaluation:  Decreasing
Appropriate Unknown
Qualitative evaluation: Insufficient
information

C

Qualitative evaluation: Below poss.

reference points (V\}/’})

Qualitative evaluation: Insufficient

information

C

3Update advice in November.

Spawning
biomass in
relation to
MSY Bagger
Undefined

G

Above trigger2

Qualitative evaluation:

@

Spawning
biomass in
relation to
precautionary
approach

(B pA/B ilm)

Undefined

o
Undefined

o

Increasing

Qualitative evaluation: Lowest in the

time serfts (PET)7

Qualitative evaluation: Without
trend w -

Qualitative evaluation: Unknown
Qualitative evaluation: Increasing

Qualitative evaluation: Insufficient

information

C

Qualitative evaluation: Above poss.

reference points (’\}/’})

Qualitative evaluation: Insufficient

information

C

Outlook options for 2013

MSY
approach/DLS1
(within the
precautionary
approach)

Landings of no
more than 880 t.

Landings of
9300 t."

Landings of no
more than 1800 t.

Landings of no
more than 590 t.

Landings of no
more than 820 t.

Precautionary
approach /
considerations

Management plan

Landings ofno more than 2500 tonnes

Landings no
more than 3100 t.

No increase ofthe catches.

Landings ofno more than 490 t.

Catches ofno more than 30 t.

ICES advice for 2013
(in tonnes)

MSY approach: landings
should be no more than

880 t.

MSY approach: that
landings should be no more
than 9300 t.

MSY approach3: landings
should be no more than
1800 t.

MSY approach3: landings
should be no more than
590 t.

MSY approach:
should be no more than
820 t.

landings

DLS approach: landings
should be no more than

2500 t.

MSY approach3: landings
should be no more than
3100 t.

DLS approach: no increase
of the catches should take
place  unless  there is
evidence that this will be
sustainable.
DLS approach: landings
should be no more than
490 t.

DLS  approach: catches
should be no more than 30 t.
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Stock

Plaice in Division
Vile (Western
Channel)

Plaice in the Celtic
Sea (Divisions V1If
and g)

Plaice Southwest of
Ireland (VIIh-k)

Pollack in Subareas
VIand VII (Celtic
Sea and West of
Scotland)

Blonde ray (Raja
brachyura) in
Subarea VI (West of
Scotland)

Blonde ray (Raja
brachyura) in
Divisions Vila, f, g
(Irish and Celtic Sea)

Blonde ray (Raja
brachyura) in
Division Vile
(Western English
Channel)

Thomback ray (Raja
clavata) in Subarea
VI (Westof
Scotland)

4 Additional measures should be identified that can regulate exploitation ofthis stock. Such measures may include seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures

State of the stock

Fishing Fishing
mortality in  mortality in
relation to F msy relation to
precautionary
approach
(FpA/F ilm)
Above target Undefined

)

Qualitative evaluation:
reference points

Above poss.

)

Qualitative evaluation:
reference points

®

Qualitative

Above poss.

evaluation:
information

©

Qualitative evaluation: Unknown

a

Qualitative evaluation: Unknown

C

Insufficient

Spawning Spawning

biomass in  biomass in

relation to relation to

MSY Bagger precautionary
approach
(BpA/Bilm)

Above trigger Undefined

C

Qualitative evaluation: Below poss.
reference points

®

Qualitative evaluation: Unknown

C

Qualitative evaluation: Insufficient

information

C

Qualitative evaluation: Unknown

C

Qualitative evaluation: Unknown

C

Outlook options for 2013

MSY Precautionary Management plan
approach/DLS1 approach /

(within the considerations

precautionary

approach)

Landings of no

more than 2100 t.

Landings ofno more than 360 t.

Catches ofno more than 100 t.

Catches ofno more than 4200 t.

Catches should decrease by 20% in
relation to the last
average3.

three years'

Catches should decrease by 20% in
relation to the last years'
average3.

three

ICES advice for 2013
(in tonnes)

MSY
should
2100 t.

DLS
should
360 t.

DLS
should
1001,

transition: landings

be no more than

approach:
be no

landings
more than

approach: catches
be no more than
and by-catch and

discards should be reduced.

DLS
should
4200 t.

catches
than

approach:
be no more

DLS approach: that catches

should

be decreased by at

least 20% 4.

DLS approach: that catches

should

be decreased by at

least 20%4.

This stock is believed to be part ofthe stock in the North Sea Divisions and Subarea Illa, IV, VI1ld, and Vile. Further information is available in the North Sea Advice section.

Qualitative evaluation: Unknown

C

Qualitative evaluation: Increasing

@

should be developed by stakeholder consultations, considering the overall mixed fisheries context.

Catches could be
maximum o0f20° 3.

increased by a

DLS

could be

approach:  Catches
increased by a

maximum 0f20% 4.
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Stock

Thomback ray (Raja
clavata) in Divisions
Vila, f. g (Irish and
Celtic Sea)

Thomback ray (Raja
clavata) in Division
Vile (Western
English Channel)

Small-eyed ray (Raja
microocellata) in
Divisions VIIf, g
(Celtic Sea)

Small-eyed ray (Raja

microocellata) in
Division Vile
(Western English
Channel)

Spotted ray (Raja
montagui) in Subarea
VI (West of
Scotland)

Spotted ray (Raja
montagui) in
Divisions Vila, f, g
(Irish and Celtic Sea)

Undulate ray (Raja
undulata) in Division
Vllj (Great  Sole
Bank)

State of the stock

Fishing Fishing Spawning Spawning
mortality in  mortality in  biomass in  biomass in
relation to r msy relation to relation to  relation to
precautionary MSY I precautionary
approach approach
(FpA/F ilm) (BpA/Bilm)

Qualitative evaluation: Unknown

C

Qualitative evaluation: Increasing

Outlook options for 2013

MSY
approach/DLS1
(within the
precautionary
approach)

Catches could be
maximum o0f20° 3.

Precautionary
approach /
considerations

increased by a

Management plan

ICES advice for 2013
(in tonnes)

Catches
could be increased by a
maximum 0f20% 4.

DLS  approach:

This stock is believed to be part ofthe stock in the North Sea Divisions and Subarea Illa, IV, VIId, and Vile. Further information is available in the North Sea Advice section.

Qualitative evaluation: Unknown

C

Qualitative evaluation: Decreasing

Catches should decrease by 36% in

relation to the
average3.

last three years'

DLS approach: that catches
should be decreased by at
least 36% 4.

This stock is believed to be part ofthe stock in the North Sea Divisions and Subarea Illa, IV, VIId, and Vile. Further information is available in the North Sea Advice section.

Qualitative evaluation: Unknown

C

Qualitative evaluation: Decreasing

Qualitative evaluation: Unknown Qualitative evaluation: Increasing
Qualitative evaluation: Unknown

C

Qualitative evaluation: Depleted

Catches should decrease by 23% in

relation to the
average3.

Catches could be
maximum o0f20° 3.

last three years'

increased by a

No targeted
fishery for
undulate ray

unless information
is  provided to
show that these
are sustainable.
Measures to
mitigate bycatch
in coastal fisheries
should be

implemented

DLS approach: that catches
should be decreased by at
least 23% 4.

DLS approach:  Catches
could be increased by a
maximum of20° ot

Precautionary approach: no
targeted fishery for undulate
ray unless information is
provided to show that these
are sustainable. Measures to
mitigate bycatch in coastal
fisheries should be

implemented.
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flossada)

Stock

Sandy ray (Leucoraja
circularis) in  the
Celtic Sea ecoregion

Shagreen ray
(Leucoraja fullonica)
in the Celtic Sea
ecoregion

Cuckoo ray
(Leucoraja  naevus)

in Subarea VI and
Divisions Vlla-c, e-j

Common skate.
Dipturus batis
complex (flapper

skate (Dipturus cf.
and blue
skate (Dipturus cf.
intermedia)) in the
Celtic Sea ecoregion

Other ray and skate
species in the Celtic
Sea ecoregion

Saithe in Subarea VI
(West of Scotland
and Rockall)
Sandeel in Division
Via

Sole Vila

State of the stock

Fishing Fishing
mortality in  mortality in
relation to FVBY relation to
precautionary
approach
(FpA/F ilm)

Qualitative evaluation: Unknown

Qualitative evaluation: Unknown

C

Qualitative evaluation: Unknown

C

Qualitative evaluation: Unknown

C

Qualitative evaluation: Unknown

C

Spawning
biomass in
relation to
MSY Bagger

Spawning
biomass in
relation to
precautionary
approach

(BpA/Bum)

Qualitative evaluation: Unknown

G

Qualitative evaluation: Unknown

G

Qualitative evaluation: Decreasing

®

Qualitative

(Common skate)

evaluation:

Depleted

Qualitative evaluation: Unknown

o

Outlook options for 2013

MSY Precautionary
approach/DLS1 approach /
(within the considerations
precautionary

approach)

Catches should decrease by 20% in
relation to the last three years'
average3.

Catches should decrease by 20% in
relation to the last three years'
average3.

Catches should decrease by 36% in
relation to the last three

years'
average3.
No targeted
fishery for either
Dipturus cf.
flossada or
Dipturus cf.

intermedia.
Measures should
be taken to
minimize
bycatch3.

Catches should be decreased by 20% 3.

Management plan

ICES advice for 2013
(in tonnes)

DLS approach: that catches
should be decreased by at
least 20% 4.

DLS approach: that catches
should be decreased by at
least 20% 4.

DLS approach: that catches
should be decreased by at
least 36% 4.

Precautionary approach: no
targeted fishery for either
Dipturus cf. flossada or
Dipturus cf. intermedia, and
measures should be taken to
minimize bycatch 4.

DLS  approach: catches
should be decreased by
20%4.

This stock has now been combined with saithe in Subarea IV (North Sea), Division Illa (Skagerrak), and Subarea VI (West of Scotland and Rockall) and can be found in Book 6

North Sea, Section 6.4.12.

Qualitative evaluation: Insufficient

information

o

Above target Increased risk

© 0

Qualitative evaluation: Insufficient

infonnation

o

Below trigger

©

Reduced
reproductive
capacity

G

No increase of the catches should take
place unless there is evidence that this
will be sustainable.

Zero catch

DLS approach: no increase
of the catches should take
place  unless  there is
evidence that this will be
sustainable.

MSY approach: no directed
fisheries and bycatch and
discards should be
minimised.
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Stock

Sole West of Ireland
(Division Vllb.c)

Sole in Division Vile
(Western Channel)

Sole in the Celtic Sea
(Divisions V1lfand g)

Sole Southwest of
Ireland

(Division VIDi-k)

Sprat in Subarea VI
and Divisions Vlla-c
and f-k (Celtic Sea
and West of Scotland)

Sprat in divisions VII
de

Whiting in Division
Vila

Whiting in Divisions
Vlle-k-

State of the stock

Fishing Fishing
mortality in  mortality in
relation to F msy relation to
precautionary
approach
(F PA/F un,)
Qualitative evaluation: Insufficient
information
Appropriate Undefined
Appropriate Harvest
sustainably
Qualitative  evaluation: close to

current proxy for FMSY

Qualitative evaluation: Insufficient
information
Qualitative evaluation: Insufficient

information

O

Above poss. reference points

Appropriate Undefined

o C

Spawning
biomass in
relation to
MSY Bagger

Spawning
biomass in
relation to
precautionary
approach

(BpA/Bum)

Qualitative evaluation: Insufficient

information

G

Above trigger

©

Above trigger

©

Full reproductive
capacity

Full reproductive
capacity

Qualitative evaluation: Unknown

G

Qualitative evaluation: Insufficient

information

O

Qualitative evaluation: Insufficient

information

O

Below poss. reference points VIV

Above trigger

o

Full reproductive
capacity

Outlook options for 2013

MSY Precautionary
approach/DLS1 approach /
(within the considerations
precautionary

approach)

Catches should be no more than 30 t.

Landings less
than 960 t.
Landings no Landings of less

more than 1100 t. than 1300 t

Catch ofno more than 200 t.

Catches should be no more than 35001

Catches should be no more than 2800 t.

Catches  (mainly
discards) of
whiting should be
reduced to the
lowest possible

levels.

Landings should
be no more than
17 500 t.
Effective
measures should
be implemented
to reduce the
high discards.

Management plan

TAC of 8941

ICES advice for 2013
(in tonnes)

DLS: catches should be no
more than 30 t.

MSY approach: landings
should be less than 960 t.

MSY approach: landings
should be no more than
1100 t.

DLS  approach: catches
should be no more than
200 t.

DLS  approach: catches
should be no more than
3500 t.

DLS approach: catches
should be no more than

2800 t.

Precautionary considerations
catches should be reduced to
the lowest possible levels
and that effective technical

measures should be
implemented to  reduce
discards

MSY approach: landings

should be no more than
17 500 t. Effective measures
should be implemented to
reduce the high discards.
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Stock

Whiting West of
Scotland

Whiting in Division
VIb (Rockall)

Table 5.3.2.2

State of the stock

Fishing Fishing
mortality in  mortality in
relation to F Msy relation to
precautionary
approach
(FpA/F ilm)
Unknown Harvested
sustainably

C o

Qualitative evaluation: Insufficient

information

)

Total Number of stock in the ecoregion 62"

Data rich stocks
Data-limited stocks

27
35

Spawning Spawning

biomass in  biomass in

relation to relation to

MSY Bagger precautionary
approach
(BpA/Bilm)

Unknown Reduced
reproductive
capacity

C

Qualitative evaluation: Insufficient

infonnation

G

Outlook options for 2013

MSY Precautionary
approach/DLS1 approach /
(within the considerations
precautionary

approach)

Catches should be
reduced to the
lowest  possible
level.

Catches should be no more than lit.

S5Nephrops iii tile Firth of Clyde + Sound ofJura (FU 13). where considered as two stocks considering the different stock status.

Management plan

Summary ofthe stock categories in the Celtic Sea and west of Scotland ecoregion (see section 1.2 for categories definitions).

ICES advice for 2013
(in tonnes)

Precautionary approach:
catches should be reduced to
the lowest possible level and
that effective technical
measures should be
implemented to  reduce
discards in the Nephrops

(TR2) fleet.
DLS  approach: catches

should be no more than lit.
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Table 5.3.2.3 Status of data rich stocks (n=27) for Celtic Sea ecoregion relative to MSY and PA reference points for Fishing Mortality (F) and Spawning Stock Bioinass
(SSB). Table shows percentage of stocks per stock status. Values in brackets denote the number of data rich stocks per stock status.

Spawning Stock Biomass...

is at or above MSY B tngger is below M SY B tngger is not defined
SSB2012 > MSY BtnEEer SSB2012 < MSY B tnEEr
0 Fishing Mortality... O O e
is at or below MSY
% O 33% (9) 4% (1) 30% (8)
2 (F2011 < FMmSY)
s s above MSY O 15% (4) 11% (3) 4% (1)
(F~oii > FMSY)
is not defined - - 4 % (1)
is at or above PA is at increased risk is below limit . .
is not defined
SSB2012 > Boa Bpa > SSB2012 > Bllm SSB2012< Blm
ic Fishing Mortality... 0 0 O Cc
2 isatorbelow PA O 1% (2) 4% (1) 4%(1) 4%(1)
2 (F01 £ Fpo
is at increased risk
: 0 - - wo
0 (Fllm> F > Fpa)
3 is above PA
- - 7% (2 -
B (Fanil > Fpa) © 0 (2)
a.
is not defined e 26% (7) - 4% (1) 41% (11)
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Table 8.3.2.4 Summary of the catch advice of Data Limited Stocks (n=35) in relation to recent catch, as an indicator of the stock status. Table shows percentage of stocks
within each DLS category for which the advice corresponds to an increase or decrease in relation to recent catch. Values in brackets denote the number of
stocks.

DLS Category® | Catch Advice Increase | No increase in catch advised | Catch Advice Decrease Zero catch advised
2 1(3%)
3 5 (14%) 8 (23%)
4 1 (3%) 1 (3%) 2 (6%)
5 6 (17%)
6 2 (6%) 1 (3%)

Sources of information

ICES. 2008. Report of the ICES Advisory Committee 2008. ICES Advice, 2008. Book 5, 267, pp.

® Detailed categories are available under section 1.2.




5.3.3 Special Requests
5.3.3.1 Special request, Advice August 2012

ECOREGION Celtic Sea and West of Scotland
SUBJECT Evaluation of the EU-Russia proposal for the harvest control component
of the management plan for Rockall haddock fisheries

Advice summary

ICES advises that the proposed harvest control rules (HCRs) of the management plan for Rockall haddock are in
accordance with the precautionary approach if future recruitment is characteristic of the range observed in the full
assessment time-series (1991-2011). However, if the generally poor recruitment observed from 2004 onward persists in
the long term, the proposed HCRs imply that the stock will be below By, with a high probability (i.e. much greater than
a 5% probability). In this case, ICES advises that F values lower than those currently in the HCRs would be required for
the management plan to be consistent with the precautionary approach. ICES advises that the derivation of the SSB
value to be used in paragraph 4 of the proposal needs to be clarified .

Request

NEAFC requests ICES to evaluate the EU-Russia proposal for the harvest control component of the management plan
for Rockall haddock.

The objective of the management plan is to be consistent with the precautionary approach, provide for the sustainable
harvesting of the stock and maximize the yield.

In the following, the TACs refer to total catches, not just landings. Measures shall be put in place to ensure that total
catch does not exceed the established TAC including measures to minimise discards. After the introduction of these
measures, the method of setting a human consumption TAC currently used by ICES shall not be applied.

1. Every effort shall be made to maintain a level of Spawning Stock Biomass (SSB) greater than Bpa and a minimum
level of SSB greater than Blim.

2. For [20xx] and subsequent years, the Parties agreed to set a TAC to be consistent with a fishing mortality rate of no
more than either F for low recruitment (0.2) or Fmsy (0.3) for appropriate age-groups, when the SSB at the end of the
year in which the TAC is applied is estimated above Bpa.

3. The Parties agreed that the TAC that results from the application of the fishing mortality referred to in paragraph 2
will be adjusted according to the following formula:

TACy = TACf+ 0.2 x (TACy-1 - TAC))
Where TACy is the TAC that is to be set by the management plan, TACy-1 is the TAC that was fixed the previous year
and TACY is the TAC resulting from the provisions in paragraphs 1 and 2.

4. Where the SSB referred to in paragraph 2 is estimated to be below Bpa but above Blim, the TAC shall not exceed a
level, which will result in a fishing mortality rate equal to [0.2 or 0.3] - [0.1 or 0.2] x (Bpa- SSB) / (Bpa- Blim). This
consideration overrides paragraph 3.

5. Where the SSB referred to in paragraph 2 is estimated to be below Blim, the TAC shall be set at a level
corresponding to a total fishing mortality rate of no more than 0.1. This consideration overrides paragraph 3.

6. No later than the end of the third year after the implementation of the Plan, the Parties shall review the Plan taking
into account inter alia advice from ICES concerning the performance of the Plan.

Elaboration of the advice

ICES reviewed analyses of the proposed harvest control rules (HCRs) of a management plan for Rockall haddock in
two approaches with slightly different assumptions and model structure. The interpretation of the implementation of
paragraph 4 also varied slightly between the two approaches. The definition of the HCR is open to interpretation when
the SSB calculated in paragraph 2 (i.e., using the value of F indicated in that paragraph) is between By, and B.. In this
case, F must follow the conditions set in paragraph 4 and the SSB to be used in the calculation of paragraph 4 can
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therefore be interpreted in two ways: 1) the SSB that results from applying the value of F (0.3 or 0.2) in paragraph 2, or
2) the SSB that results from applying the value of F actually obtained in paragraph 4. The latter involves an iteration
process because the value of SSB at the end of the TAC year is part of the formula to calculate F. These two
interpretations correspond to somewhat different definitions of the HCR and, hence, generate a different F at stock
biomasses below By.. This requires clarification to avoid ambiguity in application of the HCR.

Despite these differences, both analyses suggest that the proposed HCR with F = 0.3 in paragraph 2 has a low risk of the
SSB falling below By, using simulated recruitment based on the assessment time-series since 1991 (referred to as
‘medium recruitment scenario’). However, analyses conducted with simulated recruitment based on the low values
observed from 2004 onward resulted in a greater than 5% probability of the SSB being below By, even for the HCR
with F = 0.2 in paragraph 2. Therefore, the HCRs would not be in accordance with the precautionary approach if the
low current recruitment situation continues in the long term. ICES notes that haddock stocks in general are
characterized as having periods of relatively poor recruitment interspaced with unpredictable periodic high recruitment
events.

ICES conducted analyses to examine the impact of (1) any discarding above the agreed TAC, as the TAC is intended to
include the total catch (i.e. reflecting imperfect implementation of the HCR, as actual catches would exceed those
intended by the HCR), and (2) removing the TAC constraint in paragraph 3. Discarding above the agreed TAC
significantly increases the risk of low stock biomass, whereas removing the TAC constraint generally leads to some
reduction in risk. Despite the changes in risk, these results did not alter the conclusions above with respect to
consistency with the precautionary approach.

Given that 0.3 is the Fygy proxy for this stock, the HCRs — if adequately implemented and only under a medium
recruitment regime — should be consistent with maximizing yield. However, this was not formally examined in the
analyses conducted and thus ICES considers 0.3 as a provisional Fysy for the Rockall haddock stock.

ICES notes that the proposed HCRs are an improvement compared to current management approaches, because the
TAC would account for total catches (landings and discards) from all sources, including the international fishery.

Observed discard percentages of certain trawl fleets from the European Union have been as high as 52% to 87% by
numbers. The discarding percentage is highly dependent on the abundance of incoming recruitment because small fish
are more likely to be discarded than large fish. The proposed HCRs specify that TACs refer to total catch, not just
landings. ICES considers that controlling total catch is the only way to control fishing mortality. Closer monitoring of
actual catches (instead of just landings) is therefore required. The long-term management plan needs to specify how this
will be accomplished. ICES previously advised (ICES, 2011a, 2012a) that it would be beneficial to develop and
introduce fisheries practices and measures aimed at preventing discards of haddock.

Suggestions

If the generally poor recruitment conditions continue in the long term, values of F lower than those in the HCRs would
be required for the management plan to be consistent with the precautionary approach. In a limited investigation of
modifications to paragraph 5 of the HCR using F = 0 if SSB falls below By;,,, ICES found that, even in this situation, the
risk of the stock falling below By, is greater than 5% when low recruitment conditions presist.

The simulated recruitments in the analyses were independent between years, which means that recruitment in a given
year will only bear resemblance to recruitment in previous or subsequent years by chance. Future evaluations could
consider other simulated recruitment patterns characteristic of haddock recruitment which can be sporadic. It should be
noted that evaluations including potential shifts in recruitment regimes should include reconsideration of biomass
reference points and a statistically-robust determination of when such regime shifts occur.

As the HCRs specify that different F values should be used under medium and low recruitment conditions (paragraph
2), a precise definition of what constitutes medium and low recruitment conditions will be required and the method of
achieving the transition from one condition to another needs to be clearly defined. In practice, this may be difficult and
an HCR which is not dependent on assumptions of recruitment regime may be more practical and robust.

Changes in the selection pattern of the fishery were also analyzed. An improvement in selection pattern (i.e. reducing
the retention of age-1 fish) can result in an improvement in stock status. Various technical and operational measures can
improve the exploitation pattern, including increases in mesh size and avoidance of areas with high concentrations of
juveniles. Further analyses of the potential stock impacts associated with selection pattern changes should be
undertaken, and these should include sensitivity to implementation error, post-escape mortality, and impact on the
reproductive potential (population fecundity).
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Basis of advice

Background

The haddock stock at Rockall is a separate stock from that on the continental shelf of the British Isles. Rockall haddock
have a lower growth rate and reach a lower maximum size than other haddock populations in the Atlantic. This stock
shows the characteristic of typical haddock stocks in having no apparent stock-recruitment relationship. For example,
recruitment for the last five years has been extremely low despite a moderately large SSB.

Discussions between the European Union (EU) and the Russian Federation (RF) on possible joint management
measures for the Rockall haddock fishery have taken place for over ten years. Changes in the configuration of the EU
Exclusive Economic Zone in 1999 led to a renewal of the RF Rockall haddock fishery, highlighting that joint
management would be desirable although potentially difficult to implement. Meetings involving scientists and fisheries
managers from both the EU and the RF have been held on an almost annual basis since 2001 to determine what is
known about the fisheries, and how such information should be used to develop a productive and sustainable
management System.

Building on the history of Rockall fisheries and the supporting scientific work presented by Newton ef al. (2008) and
Filina et a/. (2009), the EU-RF Working Group on Rockall haddock met several times during 2008-2010 and produced
a state-of-the-art review of available data and scientific analyses pertaining to Rockall haddock (EU-RF, 2011,
documents the first three of these meetings). At the fourth meeting in Edinburgh in September 2010, a proposal was
drafted for a joint EU-RF management plan for Rockall haddock. Following further refinements, a final version was
presented to NEAFC near the end of 2010. Subsequently, NEACF forwarded the management plan proposal to ICES
for evaluation in 2011. Analyses were conducted by ICES in 2011, but these were considered preliminary and
incomplete, and ICES was unable to assess if the HCRs in the plan were consistent with the precautionary approach
(ICES, 2011b). This resulted in NEAFC making a new request in 2012 for evaluation of the HCRs, with some
modifications over the HCRs presented in 2011.

Results and conclusions

Under the proposed HCRs, the 2012 analyses (ICES, 2012b) indicate that there is a less than 5% probability that the
fishery will reduce spawning-stock biomass to below By, if future recruitment is characteristic of the range observed in
the full assessment time-series (1991-2011) (i.e., the medium recruitment scenario). This conclusion holds whether
discards (assuming historical rates) are above the agreeded TAC (i.e., there is implementation error), and also with or
without the TAC constraint (Table 5.3.3.1 and Figures 5.3.3.1, 5.3.3.2, and 5.3.3.3). However, discarding above the
agreed TAC significantly increases the risk of low stock biomass. If the generally poor recruitment observed from 2004
onward persists in the long term, the HCRs are not precautionary (Table 5.3.3.1).

ICES notes that because of the very poor recruitment observed in the last five years, SSB is expected to fall below By,
in the short term, even if there is no catch (ICES, 2012a). This would also be the case in the long term if recruitment
remains poor in the future (ICES, 2012b).

A comparison of selection patterns of the fleets involved in the fishery (EU and RF) revealed no significant differences
(Figure 5.3.3.4), suggesting that variations in the proportion of the catch taken by each fleet would not change the
conclusion relative to the consistency of the HCRs with respect to the precautionary approach.

Methods

Two different Management Strategy Evaluation (MSE) analyses were conducted to investigate the properties of the
proposed HCRs (ICES, 2012b). Both approaches were based on the most recent ICES assessment results of the Rockall
haddock stock (ICES, 2012a), which uses an XSA model, with catch (landings and discards) numbers-at-age data and
an abundance index provided by a Scottish survey conducted annually in Division VIb. In the ICES assessment,
recruitment is at age 1, and the same age-at-recruitment was used in the MSE analyses. In forward simulations, both
analyses used the mean of values observed in the past ten years (2002-2011) for weights-at-age, exploitation patterns,
and discarded proportion-at-age (for scenarios that considered discards).

One of the analyses used the Fisheries Library in R (FLR; see Kell ez al., 2007; Needle, 2008). Future recruitment was
stochastically generated around a simple geometric mean recruitment model using two different recruitment scenarios.
The first scenario (“medium recruitment™) was based on a geometric mean over the full time-series of the assessment
(1991-2011), while the second scenario with generally poor recruitment (“low recruitment™) used a geometric mean
over the period 2004-2011, when recruitment has generally been low. The HCR was applied to generate TACs for 2013
and future years, and only the F value 0.3 was considered for paragraph 2 of the HCR. When paragraph 4 was invoked,
the interpretation of the HCR used the SSB at the end of the TAC year corresponding to the F derived from the

ICES Advice 2012, Book 5 15



calculation in paragraph 4. This involved an iterative calculation of F because SSB at the end of the TAC year was part
of the calculation. This is the same procedure used in assessing HCRs for North Sea haddock and Division Vla
haddock. The assessment errors were limited to those associated with the mean recruitment assumptions. Each iteration
was run for 32 years in the future, and the initial 10-year burn-in period was not included in the risk calculations.

The other analysis, carried out in Excel, shares many methodological features with the FLR one. Future recruitment was
simulated using random draws from historical estimates (estimates for 1991-2011 for the “medium recruitment”
scenario; 2004-2011 for the “low recruitment” scenario; and 2007-2011 for a “very low recruitment” scenario). In
addition to incorporating variability in recruitment, assessment errors derived from retrospective analyses of past
assessments were also included in the MSE loop. Unlike the FLR approach where paragraph 4 was involved, SSB
resulting from paragraph 2 was used in the calculation of the F for the TAC year. Therefore, there was no iterative step
in the calculation and the value of F obtained differed from that in the FLR analysis. Simulations were run for the
period 2012-2039 and the calculation of risk of falling below reference points was based on results from 2020-2039.
The Excel analysis used 0.3 for paragraph 2 of the HCR in the evaluations with “medium recruitment” scenario, and 0.2
in the evaluations with “low recruitment” and “very low recruitment” scenarios.

Both approaches used 100 iterations in the simulation. The analyses involved in the two approaches allowed for
comparisons of results with:

+ the two assumptions on recruitment: either a low scenario, based on the recruitments from 2004 onwards, or a
medium scenario based on the full assessment time-serics;

+ the TAC constraint in the HCR (paragraph 3) being enforced or not; and

+ discards above the agreed TAC (intended to include the total catch) occuring or not (i.c., with or without
implementation errors).

No scenarios were tested where the F value in paragraph 2 alternated between 0.2 and 0.3, depending on the perceived
recruitment regime at different points in time. However, this would not be expected to change the conclusions given
above because the values used include a scenario with alternating F values.

Sources

EU-RF. 2011. Report of the European Community—Russian Federation Scientific Expert Working Group on Rockall
Haddock. Edinburgh and Moscow, 2008—2010. PINRO Press, Murmansk. 109 pp.

Filina, E. A., Khlivnoy, V. N., and Vinnichenko, V. 1. 2009. The Reproductive Biology of Haddock (Mellanogrammus
aeglefinus) at the Rockall Bank. Journal of Northwest Atlantic Fishery Science, 40: 59-73.

ICES. 2011a. Haddock in Division VIb (Rockall). Report of the ICES Advisory Committee 2011. ICES Advice, 2011.
Book 5, Section 5.4.24.

ICES. 2011b. NEAFC request to evaluate proposal for harvest control rules for Rockall haddock. Report of the ICES

Advisory Committee 2011. ICES Advice, 2011. Book 5, Section 5.3.3.1.

ICES. 2012a. Haddock in Division VIb (Rockall). Report of the ICES Advisory Committee 2012. ICES Advice, 2012.
Book 5, Section 5.4.24.

ICES. 2012b. Report of the Workshop to evaluate the EU-Russian proposal for the harvest control component of the
management plan for Rockall haddock, 29-31 May 2012, ICES HQ, Copenhagen, Denmark. ICES CM
2012/ACOM:63. 39 pp.

Kell, L. T., Mosqueira, 1., Grosjean, P., Fromentin, J-M., Garcia, D., Hillary, R., Jardim, E., Mardle, S., Pastoors, M. A.,
Poos, J. J., Scott, F., and Scott, R. D. 2007. FLR: an open-source framework for the evaluation and
development of management strategies. ICES Journal of Marine Science, 64(4): 640-646.

Needle , C. L. 2008. Management strategy evaluation for North Sea haddock. Fisheries Research, 94 (2008): 141-150.

Newton, A. W., Peach, K. J., Coull, K. A., Gault, M., and Needle, C. L. 2008. Rockall and the Scottish haddock fishery.
Fisheries Research, 94(2): 133-140.
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Table 5.3.3.1 Summary of long-term risk estimates of spawning-stock biomass falling below reference points,
from FLR (first) and Excel (second) analyses. In each case the FLR estimate is given first,
followed by the Excel estimate (if there is only one number, it is the FLR estimate). For the low
recruitment scenario, the FLR results correspond to using 0.3 in paragraph 2 ofthe HCR, whereas
the Excel results correspond to using 0.2.

SSB < Bpa.
Low REcruUITMENT MEDIUM RECRUITMENT
Discards 52.7% or 49.20% 16.4% or 12.10%
No discards 43.5% or 32.50% 5.1% or 0.65%
Discards 53.4% 12.0%
No discards 41.5% 2.9%
SSB < Bum:
LOW RECRUITMENT MEDIUM RECRUITMENT
Discards 28.1% or 20.05% 5.0% or 3.0%
No discards 18.0% or 12.85% 1.0% or 0.15%
Discards 27.1% 1.7%
No discards 15.0% 0.2%
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True stock values: all 100 iterations
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Figure 5.3.3.1 Summary plots oftrue population values from the 100 simulation iterations for the run ofthe FLR

MSE, assuming medium recruitment, TAC constraint, and discards. The panels show: yield (i.e.
total catch; top left), F (top right), SSB (bottom left), and recruitment (bottom right). The short
horizontal lines indicate the medians, the boxes the quartiles (25th and 75th percentiles), and the
whiskers extend out to either the most distant point or to 1.5 times the interquartile range,
whichever is closest. Outliers are shown by open circles. The horizontal lines in the top-right plot
show F = 0.3 and F = 0.1, while those in the bottom-left plot show Bpa and Blim Vertical dashed
blue lines show the last historical year, while the vertical green lines show the end of the bum-in
period (and the start ofyears that are included in risk analyses).
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Summary plots of true population values from the 100 simulation iterations for the Excel MSE,
assuming medium recruitment, TAC constraint, and discards. The top panels show: recruitment
(left), SSB (middle), and total stock biomass (right). The bottom panels show: F (left), yield (i.e.
total catch; middle), and landings (right). The solid lines indicate the 25th, 50th, and 75th
percentiles. The thin solid horizontal lines show Bpa, Fpa, and FMSy. The horizontal dashed lines
show Bumand F = 0.1.
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Summary plots of true population values from the 100 simulation iterations for the Excel MSE,
assuming medium recruitment, TAC constraint, and no discards (or using the method of setting a
human consumption TAC as currently used by ICES, assuming it takes perfect account of
discards, so that there is no implementation error). The top panels show: recruitment (left), SSB
(middle), and total stock biomass (right). The bottom panels show: F (left), yield (i.e. total catch;
middle), and landings (right). The solid lines indicate the 25th. 50th, and 75th percentiles. The thin
solid horizontal lines show Bpa, Fpa, and FMsy- The horizontal dashed lines show Biimand F = 0.1.
If there are no discards, the landings will be equal to the yield and TAC; in this case the bottom
right panel should be ignored. Ifthere are discards and the TAC setting method currently used by
ICES is applied and accounts perfectly for discards, then landings (bottom right panel) are lower
than yield.
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Figure 5.3.3.4
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EU fleet non-EU fleet

Comparison of selection patterns (normalized F-at-age) for EU (left) and non-EU (right) fleets:
average pattern (50th percentile - solid black line) and annual patterns for the years 2000-2011.
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5.3.3.2 Special request, Advice November 2012

ECOREGION Celtic Sea
SUBJECT Irish request to evaluate a long-term management plan proposal for Celtic
Sea herring

Advice summary

ICES advises that the proposed long-term management plan for Celtic Sea herring is in accordance with the
precautionary approach and leads to sustainable yield. The plan provides stability in catches over time, at the expense of
maximizing yield.

ICES was not able to simulate the effect of the closed area, but from an operational point of view it seems to have
worked to reduce F under the recent recovery plan.

Request
Ireland is requesting ICES fo:

a) Evaluate the proposed Celtic Sea herring long term management plan (2011) for its conformity to the
precautionary approach to fisheries management and achieving MSY.

b) Furthermore we would request that ICES would firther comment on any adjustments that may be required, to this
end.

Proposed Long Term Management Plan for Celtic Sea Herring

1. Every effort shall be made to maintain a minimum level of Spawning Stock Biomass (SSB) greater than 41,000 t,
the level below which recruitment becomes impaired.

2. Where the SSB, in the year for which the TAC is fo be fixed, is estimated to be above 61,000 t (B,;g4.,) the TAC
will be set consistent with a fishing mortality, for appropriate age groups, of 0.23 (F;yee).

3. Where the SSB is estimated to be below 61,000 tonnes, the TAC will be set consistent with a fishing mortality of*

SSB *0.23 /61,000

4. Where the rules in paragraphs 2 and 3 would lead to a TAC which deviates by more than 30 % from the TAC of
the preceding year, the TAC will be fixed such that it is not more than 30 % greater or 30 % less than the TAC of
the preceding year.

5 Where the SSB is estimated to be below 41,000 tonnes, Sub-Division VIlaS will be closed until the SSB has
recovered to above 41,000 fonnes.

6. Where the SSB is estimated to be below 41,000 tonnes, and Sub-Division VIIaS is closed, a small-scale sentinel
fishery will be permitted in the closed area. This fishery will be confined to vessels, of no more than 50 feet in
registered length. A maximum catch limitation of 8% of the Irish quota will be exclusively allocated to this
sentinel fishery.

7. Notwithstanding paragraphs 2, 3 and 4, i1f the SSB is estimated to be at or below the level consistent with
recruitment impairment (41,000 t), then the TAC will be set at a lower level than that provided for in those
paragraphs.

8. No vessels participating in the fishery, if requested, will refuse to take on-board any observer for the purposes of
improving the knowledge on the state of the stock. All vessels will, upon request, provide samples of catches for
scientific analyses.

9. Every three vears from the date of entry into force of this Regulation, the Commission will request ICES and
STECEF to review and evaluate the plan.

10. This arrangement enters into force on 1st January, 2012.
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Elaboration on the advice

The proposed harvest control rule (HCR) is in accordance with the precautionary approach, but it does not maximize
yields. This is not a criticism of the plan, however, because it delivers stability in TAC over time at the expense of
maximizing yield in any individual year.

The closure of Subdivision VIIaS during the recent rebuilding plan appears to have assisted recovery by reducing the
efficiency of the fleet.

The proposed plan is robust to the most plausible range of uncertainties in both the assessment and implementation.
Interpretation of the request

The proposed plan consists of a stated biological objective (Clause 1), a harvest control rule (Clauses 2—4), rebuilding
measures to be taken in the event of stock collapse (Clauses 5-7), and a requirement for participating vessels to accept
observers (Clause 8). ICES evaluation covers Clauses 1-7, as this is the area within ICES remit.

The minimum spawning-stock biomass (SSB; 41 000 t) in Clause 1 is higher than the ICES By, (26 000 t). The
relationship between SSB and recruitment does not show an increasing recruitment with increasing SSB, even for low
SSBs; thus the present By, (corresponding to the lowest observed SSB) seems appropriate. ICES evaluated the risk of
the SSB falling below By, to assess if the HCR was precautionary.

For Clauses 2 and 3, the SSB used in the HCR refers to the SSB in the TAC year (at the time of spawning as defined in
the assessment).

Clauses 5 and 6 provide for a closed arca. ICES was not able to simulate the effect of closed arecas; however, the
reduction in F, when this area was closed, is discussed.

ICES interpretation of Clause 7 is that it provides for unspecified extraordinary measures that may be necessary in the
event of low SSB. In the simulations, ICES has not made assumptions on how much lower the final TAC should be.
Rather, ICES used the HCR as stated in Clauses 2 to 4.

Suggestions

Clauses 5 and 6 provide for a closed area in the event of low biomass (SSB< 41 000 t). It would be useful to specify for
how long such special measures should last, ¢.g. three years.

The long-term management plan is sensitive to the assumption of unaccounted discarding. New information from
discarding is becoming available in 2012. Such information on discarding should be made available and included in the
assessment and taken into account when setting the TAC.

Basis of the advice

Background

In 2008, the Irish local fishery management committee developed a rebuilding plan for herring in the Celtic Sea. In
2009, the plan was evaluated by ICES and found to be in accordance with the precautionary approach, within the
estimated stock dynamics. The plan was adopted and used as a basis for setting the 2010 and 2011 TACs. The plan
came to completion at the end of 2011, with full rebuilding; however, the HCR within this plan was used as the basis
for setting the TAC in 2012. A long-term management plan to supersede the rebuilding plan has been proposed by the
Irish industry, the local committee, and the Pelagic RAC. This plan has been forwarded to ICES by Ireland, to evaluate
if it is in accordance with the precautionary approach and MSY.

Methods

The management strategy evaluation (MSE) was carried out using the HCS 10 3 program (Skagen, 2010), which is an
ICES standard program for stochastic simulation of management decision rules. The program consists of a population
model that generates yearly true stock numbers-at-age, an observation (assessment) model that transfers the stock
numbers into “noisy”, observed numbers, a decision rule through which a TAC is derived according to the observed
stock, and an implementation model that translates the TAC into actual removals. These removals are then used to
update the population model for the next time step.
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The latest assessment (ICES, 2012) was used as a basis for the simulations and 2012 was used as the starting year of a
20-year simulation period. The stock—recruitment model chosen was the segmented regression, and it was fitted to the
data from 1958 to 2009. The SSB change point was estimated at 39 000 t, and the plateau of recruitment at 415 million
individuals.

In order to examine various uncertaintics and to stress test the proposed rule, a number of scenarios were examined,
screening over a range of errors and biases in both the assessment and the implementation of the advice. The most
plausible combinations are presented in Table 5.3.3.2.1. An extended list of evaluations can be found in ICES (2012).
The choice of values was based on evaluations of the data available and prevailing conditions in the fishery.
Implementation error was set at 0.0, there being no basis to assume otherwise. The implementation bias was set at
+10%, representing the possible upper bound of unaccounted discards. Uncertainty in the estimation of stock size
(assessment error) was set at 24%, taken from the final assessment in 2012, and assessment bias was set at +3%, the
average overestimation of stock size in recent years.

Table 5.3.3.2.1 Uncertainties used in the evaluation of the harvest control rule.

Run
1 2 3 4
Low
Parameter Base case  Stress test of final Bias Unaccounted catch
Assessment bias factor 1.03 1.1 1.03 1.03
Assessment error (CV) 0.24 0.34 0.24 0.24
Implementation error (CV) 0.0 0.1 0.0 0.0
Implementation bias factor 1.1 1.2 0.93 1.2

Each scenario included 1000 iterations. A scenario was considered to be in conformity with the precautionary approach
if the risk of SSB being below By;,, did not exceed 5% in any of the 20 simulation years.

Results and conclusions

Table 5.3.3.2.2 shows risk profiles, median values of F, TAC, and SSB, and realized average catch for the sclected
scenarios presented in Table 5.3.3.2.1.

Table 5.3.3.2.2 Results of selected scenarios representing various uncertainties.

Median values Average catch (t)

Highest risk in any
2012—-  2012-  2022-

ear (%
Run F TAC(®) SSB® 5031 201 5031 year (%)
1 Base case 025 11716 59810 15019 16864 13174 4.0
2 Stress test of final 032 9423 47 456 15184 19160 11208 23.2
3 Low bias 022 14014 70229 15091 15899 13959 0.2
4 Unaccounted catch 034 10817 55192 16 134 18129 10723 8.2

The most plausible set of errors and biases tested (run 1) were associated with risks of SSB< By, smaller than 5% in all
years. This base case scenario results in a median value of F equal to Fysy (0.25). Stress testing (run 2) resulted in a risk
greater than 5%; however, this is considered an extreme scenario. A scenario using a slight negative implementation
bias that may be more representative of fishery conditions had very low risk (run 3). An additional simulation
considering the effect of 20% positive bias, due to unaccounted catch was associated with a risk greater than 5% and a
reduced TAC on average (run 4).

Two provisions are made for rebuilding the stock in the event of low SSB (SSB< 41 000 t): Clause 5, which closes
Subdivision VIIaS, and Clause 7, which allows for more stringent cuts. Subdivision VIIaS is the main spawning area for
the stock. The closure of this area during the recent rebuilding plan appears to have assisted recovery (Table 5.3.3.2.3).
The closure of the area (with a small sentinel fishery) reduced the efficiency of the fleet by removing the fishing ground
which delivered highest catch rates. This is considered to have contributed to the marked reduction in F that was
observed during the recent rebuilding plan closure. Based on this information, the provisions of Clause 5 are considered
appropriate. Clause 6 is also considered appropriate because the small percentage quota would not substantially
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contribute to an F that is otherwise expected to be substantially reduced. The sentinel fishery also allows for monitoring
of stock development during any closure.

Figure 5.3.3.2.1 presents risk profiles for SSB below By, for combinations of F targets, Byigeer (defined in Clause 2 of
the proposed management plan), and TAC constraints for the base run configuration, for several years. Due to the
presently high stock size, the risk is less than 5% for the years 2012 and 2015 for all combinations tested. In the long
term, risks less than 5% are associated with TAC constraints of 30% and an F target below 0.24. The risk profile is not
sensitive to the chosen range of Byige.r. The highest yield (among the combinations found to be precautionary) is
obtained for the TAC constraints that allow higher interannual variability (30% TAC constraint) (Figure 5.3.3.2.2).

The proposed plan was evaluated over a range of uncertainties. In particular, the plan is sensitive to unaccounted catch
due to discarding. Assuming that maximum discarding is less than 10%, in addition to reported catch, the plan would
still be consistent with the precautionary approach. However, if discarding is higher than 10%, the risk of the SSB
falling below By, is more than 5%. The latest information from independent discard monitoring suggests that
discarding is less than 10%. The proposed plan delivers stability in catch at the expense of maximizing yield. This is
due to the TAC constraint being set at +30%. Removing the TAC constraint allows a target F as high as 0.27 using the
proposed trigger biomass, while still being precautionary. Average yield over the simulation period then increases to
almost 17 000 t in contrast to 15 000 t in the base case (run 1). Further increases in target F to 0.3 are possible by
increasing the trigger biomass.

Sources

Clarke, M., and Egan, F. 2012. Evaluation of the Proposed Long-term Management Plan for Celtic Sea Herring. ICES
CM 2012/ACOM:75.

ICES. 2012. Report of the Herring Assessment Working Group South of 62°N (HAWG). Copenhagen. ICES CM
2012/ACOM.:06.

Skagen, D. 2010. HCS10 3 program for simulating harvest rules: Outline of program and instructions for users.
Unpublished report. Revision August 2010: Institute of Marine Research Bergen. 10 pp.
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Table 5.3.3.2.3 Mean F from the 2012 assessment and when Subdivision V1laS was closed (in frames). It can be
seen that closures were associated with large reductions in F.

Fishing season Status F Mean F
1999/2000 Open 0.91
2000/2001 Open 0.93 Open 0.68
2001/2002 Closed 16/1/02-23/2/02 0.84 Closed 0.36
2002 /2003 Closed 0.34 Partially closed 0.65
2003 /2004 Closed 1/4/02-1/12/03 0.46 Totally closed 0.21
2004 / 2005 Open 0.68
2005 / 2006 Open 0.57
2006 /2007 Open 0.30
2007 /2008 Closed 0.24
2008 / 2009 Closed 0.14
2009/2010 Closed 0.10
2010/2011 Closed 0.13
2011/2012 Closed 0.15
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Figure 5.3.3.2.1 Risk profiles (SSB below Bim) for any year for a range of F targets and percentage TAC
constraints. For each plot, the value in the upper line gives the TAC constraints in percentage and
the value in the second line gives the year.
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Figure 5.3.3.2.2 Scenario TACs (in tonnes) for any given year for a range of F targets and percentage TAC
constraints. For each plot, the value in the upper line gives the TAC constraints in percentage and
the value in the second line gives the year.
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5.4 Stock summaries
54.1 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Division Vila (Irish Sea)

Advice for 2013 and 2014

ICES advises on the basis of the MSY approach that there should be no directed fisheries, and bycatch and discards
should be minimized in 2013 and 2014.

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (FVBY) © © " Above target
Precautionary N .
approach (FpaFKi) © © Harvested unsustainably

SSB (Spawning-Stock Biomass)

2010 2011 2012
MSYtBttgglJ © 0 Below trigger
Precautionary N . .
approach (Bpa,Blin) © © Reduce reproductive capacity

Fishing mortality (ages 2-4)

Landings Recruitment
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Figure 5.4.1.1 Cod in Division Vila (Irish Sea). Summary of stock assessment (weights in tonnes). Landings: solid lines are

reported landings; filled squares are landings incorporating sample-based estimates at three ports; circles are
total removals estimates in excess of M = 0.2 with 90% confidence intervals. Recruitment, fishing mortality,
and SSB: dotted lines indicate 5 and 95% confidence intervals. Top right: SSB/ F for the time-series used in
tile assessment.

The fishing mortality in recent years is declining and uncertain, but total mortality remains very high. The spawning-
stock biomass has declined ten-fold since the late 1980s and has had reduced reproductive capacity since the mid-
1990s. The spawning-stock biomass increased from 2010 but remains well below Bim. Recruitment lias been low for the
last ten years.

Management plans

A long-tenn plan has been agreed by the EU in 2008 (Council Regulation (EC) 1342/2008) which results in a TAC of
285 t and effort reduction of 25%. ICES (2009a, 2009b) evaluated the plan and considers the management plan not to
be in accordance with the precautionary approach.
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Biology

Due to the aggregating behaviour of cod it is still possible to find areas of high cod density, even at low abundance.
This can lead to high catches in localized areas and low levels of fishing effort, making high mortality in the stock
possible. Recent tagging experiments have shown that the majority of cod remains within the management area. The
experiments also showed that migration of cod out of the Irish Sea could not account for the high mortality rates and,
consequently, the estimated level of unallocated mortality.

Environmental influence on the stock

There is evidence that the reduction in cod recruitment, observed in the Irish Sea since the 1990s, may be due to a
combination of low spawning-stock biomass and poor enviromnental conditions, coinciding with a shift towards above-
average sea temperatures.

The fisheries

The Irish Sea cod fishery lias traditionally been carried out by otter trawlers targeting spawning cod in spring and
juvenile cod in autumn and winter. Cod are also taken as a bycatch in fisheries for Nephrops, plaice, sole, and rays.
Available data indicate that discarding lias mainly been a function of minimum landing size (MLS), with the exception
0f 2010, and largely restricted to catches of 0- and 1-year-old cod. The targeted whitefish fishery using semi-pelagic
trawls that developed during the 1990s, lias declined to only four vessels.

Catch Total catches (2011): unknown. Landings are estimated at 370 t, but official landings were 24% higher,
distribution due to inaccurate area reporting. Discard estimates are available, but are not included in the assessment.

Effects of the fisheries on the ecosystem

Cod is taken in mixed demersal fisheries and there are no impacts specific to the catching of cod.

Quality considerations

The model estimates of total removals continue to vary around 2 to 3 times the reported landings, despite more accurate
catch reporting. There is currently very little direct evidence to evaluate the potential source(s) of this. Tagging studies
have indicated only limited movement of cod out of Division Vila, therefore fishing outside of the area is not
considered to be a major factor. Discard estimates are evaluated but not yet integrated into the assessment due to the

short time-series. A new assessment method was adopted following the benclunarking of the stock - this has not
changed the perception ofthe stock status, but indicates that mortality rates are declining.

SSB ('000 tonnes) Fishing mortality: 2-4 Recruitment. Age: 0

Millions

Figure 5.4.1.2 Cod in Division Vila (Irish Sea) Historical assessment results.

Scientific basis

Assessment type Analytical assessment SAM.

Input data Seven survey indices (NIGFS-WIBTS-QI, NIGFS-WIBTS-Q4, ScoGFS-WIBTS-Ql,
UK(E&W)-BTS-3Q, NIMIK UK(E&W)FspE, UK(E&W)FspW, egg biomass SSB index).

Discards and bycatch Discards are not included in the assessment.

Other information This stock was benclunarked in 2012.

Working group report WGCSE
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5.4.1 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Division Vila (Irish Sea)

Reference points

Type Value Technical basis
MSY MSY Btraar 10 000 t Bm
Approach FMSY 0.4 Provisional proxy. Fishing mortalities in the range 0f 0.25-0.54 are
consistent with FIVBY-
Blim 6000 t B|inF Bias lowest observed level.
Precautionary Bm 10 000 t Bm= MBAL; this level affords a high probability of maintaining the

SSB above Biim Below this value the probability ofbelow-average
recruitment increases.
Approach Him 1.00 Flm Fned
Fpa 0.72 Fpa: Fred* 0.72. This F is considered to have a high probability of
avoiding Flim Fishing mortalities above Fpahave been associated with
the observed stock decline.
(unchanged since: 2010)

Outlook for 2013

No short-term forecast is provided because recent mortality values are highly uncertain due to unaccounted mortality.
However, assuming a 25% reduction in mortality in 2012, the spawning-stock biomass would be expected to continue
to increase in 2013 if recent recruitment is protected. Current landings (i.e. TAC), effort, and spatial management of
fisheries catching cod in Division Vila are not controlling mortality rates.

MSY approach

Fishing mortalities in the range of 0.25-0.54 are consistent with maximizing long-term yield for cod in Division Vila.
This is consistent with the management plan target fishing mortality of 0.4. Given the low SSB and low recruitment it is
not possible to identify any non-zero catch which would be compatible with the MSY approach. This implies no
targeted fishing should take place on cod in Division Vila. Bycatches including discards of cod in all fisheries in
Division Vila should be reduced to the lowest possible level, and further technical measures to reduce catches should be
implemented.

Precautionary considerations

No targeted fishing should take place on cod in Division Vila. Bycatches including discards of cod in all fisheries in
Division Vila should be reduced to the lowest possible level.

Managementplan(s)

Following the cod long-term management plan (EC 1342/2008) the stock is considered data poor which implies using
article 9(a). This results in a TAC and associated effort reduction of at least 25%. ICES considers that article 10(2) may
also apply.

ICES (2009a, 2009b) evaluated the plan and considers the management plan not in accordance with the precautionary
approach.

Additional considerations

Management considerations

Both recruitment and reproductive capacity of this stock have become severely impaired in recent years. Recruitment
has been below average for the past eighteen years and eight of the last nine years of recruitment are amongst the lowest
on record. The stock has been harvested unsustainably since the late 1980s. The fishing mortality in recent years is

uncertain, but total mortality rates remain very high despite the establishment of a spawning closure since 2000,
reductions in fishing effort, and TAC reduction every year since 2006.
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Additional measures to protect incoming year classes were advised in 2011 to ensure that they contributed to the
rebuilding of the stock. There is no evidence of cod avoidance or changes in selection that would reduce fishing and
discard mortality rates on the immature cod. The industry is reporting even higher levels of highgrading during the first
quarter of 2012. It is necessary to reduce all sources of mortality of cod resulting from fishing to as close to zero as
possible if the stock is to recover above Byy,.

To minimize the impact of cod recovery measures on fisheries not targeting cod, there will be a need for gear designs
and cod avoidance measures that can be proven effective in reducing bycatches of cod to as close to zero as possible.
Council Regulation (EC) 1342/2008 states that member states should introduce new mechanisms (developed in
cooperation with the fishing industry) to encourage fishers to engage in cod-avoidance programmes, exercising their
power to devise ways of fishing for cod stocks that result in more selective fishing and are less harmful to the
environment. Despite evidence that the measures are having an impact in the North Sea, this is not occurring in the Irish
Sea.

Egg production surveys since 2006 show that ~ 30-50% of the spawning took place in the eastern Irish Sea, which is
not included in the spring spawning closure. This indicates that the geographical area of the closure is not optimal.

The ability to implement a management plan for this stock will remain compromised until all sources of the significant
unaccounted mortality are identified and reduced. There is evidence of substantial misreporting in the past, but
observations at ports indicate that the implementation of the Registration of Buyers and Sellers regulations since 2006
in the UK and Ireland has improved the accuracy of landings reporting. Since 2004, Irish landings of cod reported from
ICES rectangles immediately north of the Irish Sea—Celtic Sea boundary have been re-allocated into the Celtic Sea as
they represent a combination of inaccurate arca reporting and catches of cod considered to be part of the Celtic Sea
stock. ICES estimates of the landings in the Irish Sea in 2011 were the lowest on record and ~30% below the TAC
which is restrictive only for some member states.

Regulations and their effects

In 2000, a cod closure was introduced in Irish Sea, initially covering both cod spawning areas in the east and west of the
Irish Sea, subsequently amended to only include the western Irish Sea. Derogations for Nephrops trawlers using
separator panels were included. STECF (2007) was unable to determine the extent to which the closure has reduced
fishing mortality. STECF advised that a comprehensive evaluation of how fleet activities have been affected by the
closure and other regulations and factors is required to evaluate the cod closure.

The cod recovery plan introduced a system for limiting fishing effort by adjusting the number of fishing days allowed
for various vessel categories deploying gears with various mesh sizes. STECF (2010) reported that

e “Nominal effort (kW*days-at-sea) within the Irish Sea has decreased by 36% since 2000. The overall trend
indicates historical effort was relatively stable until 2003, after which effort declined. Overall effort within the
Irish Sea has declined by ~40% since 2003. An 11% decline occurred between 2008 and 2009.”

o “Over the time series available, Irish Sea fisheries have been dominated by demersal trawling and seining (TR
category). This category accounts for around 60% of overall effort, mirroring the overall declining effort trend.
Beam trawling has declined over time, now accounting for <10% in the last two years. All other regulated gears
account for <1% combined.”

Changes in fishing technology and fishing patterns

The introduction of the effort control elements of the cod long-term plan (LTP) is expected to lead to changes in fishing
effort in different “effort groups”. This and the introduction of more selective gears may change exploitation patterns.
The impact of these is difficult to quantify, but there is no evidence of a change in selection and discarding is
increasing. The use of grids in the Nephrops fishery should be promoted to reduce capture of cod, or selectivity devices
that achieve equivalent or better improvements.

Data and methods

The quality of the commercial data for this stock deteriorated in the 1990s. ICES has attempted to improve the accuracy
of the landings data by replacing the reported landings figures in 1991-1999 from three major Irish Sea ports by
estimates derived from a sampling scheme.

The sampling scheme had insufficient coverage in some subsequent years, and assessment models for estimating any

unaccounted removals of cod were developed. All removals prior to 2003 are assumed to be accounted for, apart from
discards which are not included in the assessment. The procedure estimates the quantity of total removals since 2003,

30 ICES Advice 2012, Book 5



needed for catch-based estimates of abundance, to follow the same trends over time given by several series of survey
indices.

Information from thefishing industry

The UK Fisheries-Science Partnership (FSP) surveys of the Irish Sea cod spawning grounds in spring 2005-2011,
carried out using coimnercial trawlers, indicated a widespread distribution of cod mostly at low density but with some
localized aggregations. The time-series of SSB indices (Figure 5.4.1.4) show a downward trend during 2004-2010 with
an increase in 2010 and 2011 - similar to the trends shown by the other surveys and the assessment. The coimnercial
surveys also indicate a highly truncated age composition of cod, which supports the ICES assessment, indicating
continuing high mortality rates.

Uncertainties in assessment andforecast

The model estimates of removals are up to three times larger than reported landings. The existence of substantial
unaccounted removals explains the lack of any improvement in age structure of cod and the continuation of an
apparently high mortality rate well in excess ofthe precautionary approach reference points.

A large but variable proportion of the catch of 1-year-old cod is discarded, and 2010 data suggest an increased number
of discarded 2-year-old fish. Estimates of discarding are raised but are not currently used in the assessment due to the
short time-series. Therefore, the mortality of 0- to 2-year-old cod is underestimated.

Comparison with previous assessment and ach ice.

The assessment model has changed to SAM following the benchmark which includes information from an egg survey
and two coimnercial vessel indices. The perception of the stock and basis for advice have not changed since last year’s
assessment.

Sources

ICES. 2009a. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 12-19 May 2009, Copenhagen,
Denmark ICES CM 2009/ACOM:09.

ICES. 2009b. Report ofthe ICES Advisory Committee 2009. ICES Advice, 2009. Book 5. 251 pp.

ICES. 2011. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 11-19 May 2011, Copenhagen,
Denmark ICES CM 2011/ACOM: 12.

ICES. 2012a. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12

ICES. 2012b. Report of the Benchmark Workshop on Western Waters Roundfish (WKROUND), 22-29 February 2012,
Aberdeen, UK. ICES CM 2012/ACOM:49. 283 pp.

STECF. 2007. Evaluation of closed area schemes (SGMOS-07-03).

STECF. 2010. Report of the STECF SGMOS-10-05 Working Group on Fishing Effort Regimes Regarding Annexes
ITA, IIB and IIC of TAC & Quota Regulations, Celtic Sea and Bay of Biscay. 27 September-1 October 2010,
Edinburgh, Scotland.

15000 Yield and Spawning Stock Biomass per Recruit
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Figure 5.4.1.3 Cod in Division Vila (Irish Sea). Stock-recruitment (left panel - open symbols indicate the most
recent 10 years) and yield-per-recruit and SSB plot (right panel).
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Irish Sea cod SSB trends ¢ FSPwestern Irish Sea only

. * ICES SSBestim ate/forecast _ a - FSP eastern Irish Sea
Vi FSP western Irish Sea only ICES SSB estimate / forecast
A% FSP eastern Irish Sea

—  FSP SSB: West Irish Sea and N. Channel
- A - FSP eastern Irish Sea

ICES SSB estimate / forecast

Cod in Division Vila (Irish Sea). Trends in SSB of cod given by the FSP surveys of the western
and eastern Irish Sea and the ICES (2011) assessments. The two right hand plots show the
comparisons using the SSB index for the western Irish Sea only (excluding North Channel) and
the index including the North Channel (no data for 2004).

Figure 5.4.1.4
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Table 5.4.1.1

Year

1987

1988

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

2014

ICES Advice / Single-stock
exploitation boundaries since
2004

No increase inF; interaction
with Nephrops

No increase inF; interaction
with Nephrops

No increase in F

F at Fned TAC

Stop SSB decline; TAC
20%o0fF(90) ~ 100001
Fmed~ 10 200 t

60% reduction in F

50% reduction in F

30% reduction in F

30% reduction in F

No increase in F

Reduce F below Fm

Lowest possible F

Lowest possible F

Establish recovery plan
Closure of all fisheries for cod
Zero catch

Zero catch

Zero catch

Zero catch

Zero catch

Zero catch

Zero catch

Zero catch

Zero catch

No directed fisheries, minimise

bycatch and discards
Same advice as for 2013

Weights in thousand tonnes.

'Preliminary.

Predicted catch
corresponding
to advice
10.3

10.1

13.4
153
6.0
10.0
10.2
3.7
3.9
5.4
5.9
6.2
4.9
0
0

S OO DO OO O OO

includes sample-based estimates of landings into three ports.

3ASreported

to the working group.
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Agreed
TAC

15.0
15.0

15.0
153
10.0
10.0
11.0
6.2
5.8
6.2
6.2
7.1
5.5
2.1
2.1
32
1.95
2.15
2.15
1.828
1.462
1.199
0.899
0.674
0.506
0.380

Cod in Division Vila (Irish Sea). ICES advice, management, and landings.

Official
landings

132
15.8

11.31
9.91
7.01
7.4
5.9
4.5
4.5
5.30
4.44
4.96
2.96
1.42
2.03
2.7
L5
1.1
0.97
0.95
1.12
1.22
0.75
0.59
0.48

ICES
landings

12.9
14.2

12.8
7.4
7.12
7.72
7.62
5.42
4.62
4.962
5.862
5312
4.782
1.273
2.253
2.693
1.283
1.073
0.913
0.843
0.703
0.663
0.473
0.463
0.373
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Table 5.4.1.2 Cod in Division VIIa. Nominal landings (tonnes) as officially reported to and used by ICES.
Country 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011}
Belgium 142 183 316 150 60 283 318 183 104 115 60 67 26 19 21 36
France 148 268 269 n/a 53 74 116 151 29 35 18° 172 3 12 1 3
Ireland 2476 1492 1739 966 455 751 1111 594 380 220 275 608 6182 3232 289 275
Netherlands 25 29 20 5 1 - - - - - - - - - - -
Spain - - - - - - - 14 - - - - - - - -
UK (England, Wales & NI) 2359 2370 2517 1665 799 885 1,134 505 646 594 5897 423 5432 3872 282 169
UK (Isle of Man) 27 19 34 9 11 1 7 7 5 n/a n/a n/a 2? 1 1 1
UK (Scotland) 126 80 67 80 38 32 29 23 15 3 6 2 1° 1? = =
Total 5303 4441 4962 2875 1417 2026 2715 1477 1179 967 948 1117 1224 754 594 485
339 1418 356 1909  -143 226 20 -192 -107 -57 -108 415 -563 2286 -130 -117
Unallocated
4964°  5859°  5318% 4784  1274%  2252% 2695 1285 1072 910° 840"  702* 661* 468* 464* 368
Total as used by WG
"Preliminary.
“Revised.

® Includes sample-based estimates of landings into three ports.

* Based on official data only.
n/a = not available.



Table 5.4.1.3

BEH
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2010
011
012

(*) Recent mortality values are poorly estimated due to unaccounted mortality.
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Recruits
338
43
612
91
5661
0
4000
QR
Hll
P
485

eERE2LDRRENE2R

Cod in DivisionVIla (Irish Sea). Summary of the assessment. Removals are the estimated total
removals in 2003/4 and 2006 onwards in excess of removals due to the assumed natural mortality

rate.
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Annex 5.4.1

The European Commission has enacted a Council Regulation ((EC) No. 1342/2008) which establishes measures for the
recovery and long-term management of cod stocks. The stated objective of the plan is to ensure the sustainable
exploitation of the cod stocks on the basis of maximum sustainable yield while maintaining a fishing mortality of 0.4.
Articles 7-9, describing aspects of the plan relevant for Irish Sea cod, are reproduced below:

Article 7
Procedure for setting TACs for cod stocks in the Kattegat the west of Scotland and the Irish Sea

1. Each year, the Council shall decide on the TAC for the following year for each of the cod stocks in the Kattegat, the
west of Scotland and the Irish Sea. The TAC shall be calculated by deducting the following quantities from the total
removals of cod that are forecast by STECF as corresponding to the fishing mortality rates referred to in paragraphs 2
and 3: (a) a quantity of fish equivalent to the expected discards of cod from the stock concerned; (b) as appropriate a
quantity corresponding to other sources of cod mortality caused by fishing to be fixed on the basis of a proposal from
the Commission.

2. The TAC shall, based on the advice of STECF, satisfy all of the following conditions: (a) if the size of the stock on 1
January of the year of application of the TAC is predicted by STECF to be below the minimum spawning biomass level
established in Article 6, the fishing mortality rate shall be reduced by 25 % in the year of application of the TAC as
compared with the fishing mortality rate in the previous year; (b) if the size of the stock on 1 January of the year of
application of the TAC is predicted by STECF to be below the precautionary spawning biomass level set out in Article 6
and above or equal to the minimum spawning biomass level established in Article 6, the fishing mortality rate shall be
reduced by 15 % in the year of application of the TAC as compared with the fishing mortality rate in the previous year;
and (c¢) if the size of the stock on 1 January of the year of application of the TAC is predicted by STECF to be above or
equal to the precautionary spawning biomass level set out in Article 6, the fishing mortality rate shall be reduced by 10
% in the year of application of the TAC as compared with the fishing mortality rate in the previous year.

3. If the application of paragraph 2(b) and (c) would, based on the advice of STECF, result in a fishing mortality rate
lower than the fishing mortality rate specified in Article 5(2), the Council shall set the TAC at a level resulting in a
fishing mortality rate as specified in that Article.

4. When giving its advice in accordance with paragraphs 2 and 3, STECF shall assume that in the year prior to the year
of application of the TAC the stock is fished with an adjustment in fishing mortality equal to the reduction in maximum
allowable fishing effort that applies in that year.

5. Notwithstanding paragraph 2(a), (b) and (c) and paragraph 3, the Council shall not set the TAC at a level that is
more than 20 % below or above the TAC established in the previous year.

Article 9
Procedure for setting TACs in poor data conditions

Where, due to lack of sufficiently accurate and representative information, STECF is not able to give advice allowing
the Council to set the TACs in accordance with Articles 7 or 8, the Council shall decide as follows: (a) where STECF
advises that the catches of cod should be reduced to the lowest possible level, the TACs shall be set according to a 25 %
reduction compared to the TAC in the previous year; (b) in all other cases the TACs shall be set according to a 15 %
reduction compared to the TAC in the previous year, unless STECF advises that this is not appropriate.

Article 10
Adaptation of measures

1. When the target fishing mortality rate in Article 5(2) has been reached or in the event that STECF advises that this
target, or the minimum and precautionary spawning biomass levels in Article 6 or the levels of fishing mortality rates
given in Article 7(2) are no longer appropriate in order to maintain a low risk of stock depletion and a maximum
sustainable yield, the Council shall decide on new values for these levels.

2. In the event that STECFE advises that any of the cod stocks is failing to recover properly, the Council shall take a
decision which: (a) sets the TAC for the relevant stock at a level lower than that provided for in Articles 7, 8 and 9; (b)
sets the maximum allowable fishing effort at a level lower than that provided for in Article 12; (c) establishes
associated conditions as appropriate.
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5.4.2 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Divisions VIle-k (Celtic Sea cod)

Advice for 2013

ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 10 200 L

Stock status

F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) 0 0 Appropriate
Precautionary )
approach (Fpa,Fkn) e e Undefined

SSB (Spawning-Stock Biomass)

2010 2011 2012
MSYtB") 0 O ~1 Above trigger
Precautionary © Full reproductive
approach (BpaBilm) O V # capacity

Fishing Mortality (ages 2-5)

Catches
Discards 30 Recruitment (age 1)

1 Highgrading

I Landings E“ 25
o 20
1
e 15
-
ﬁ 10
'S 5
a 0 iln

HNNNNN®N 1971 1976 1981 1986 1991 1996 2001 2006 2011

Fishing Mortality Spawning Stock Biomass

0.8 MSYBtrigger
0.6
0
1971 1976 1981 1986 1991 1996 2001 2006 2011 1971 1976 1981 1986 1991 1996 2001 2006 2011
Figure 5.4.2.1 Cod in Divisions VIle-k (Celtic Sea Cod). Time-series of catches, recruitment, fishing mortality, and

spawning-stock biomass.
SSB has increased from below Blimto well above MSY Bingger since 2010. Recruitment has been highly variable over

time with occasional very high recruitment (1987, 2010). Fishing mortality increased from around 0.5 in 1971 to 0.8 in
1981 and varied without trend around this level until 2005, when it sharply declined to around FMSYin 2011.

Management plans

There are no specific management objectives or a management plan for this stock, but a plan is under development by
the NWWRAC and STECF.
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Biology
Celtic Sea cod lias higher growth rates and matures earlier than other cod stocks.
Environmental influence on the stock

Cod in the Celtic Sea are at the southern limit of the range of the species’ distribution in the Northeast Atlantic. It is
known that recruitment tends to decrease in wanner waters at the southern limits ofthe range.

The fisheries

Cod is caught in a range of fisheries, including gadoid trawlers. Nephrops trawlers, otter trawlers, beam trawlers, and
gillnetters. Landings are made throughout the year, but are generally more abundant during the first semester. The
TACs have constrained catches since 2003 and the impact of the Trevose Head Closure applied since 2005 lias resulted
in landings being spread across the year.

Highgrading occuned during the first part 02011 before the TAC was revised.

Catch distribution Total catch (2011) = 7.3 kt, where 65% were landings (76% otter trawl, 12% beam trawl,
4% gillnets, and 8% other gears) and 35% discards (70% highgrading).

Quality considerations

Misreporting, discard practices, and highgrading are the main cause of uncertainty affecting the assessment (ICES,
2009), especially when quotas are particularly restrictive (2003-2008, 2011). Most of these issues have been quantified
and included in this year’s assessment. The assessment is also sensitive to the assumption regarding the appropriate
level of effort in the coimnercial tuning fleet.

SSB ('000 tonnes) Fishing mortality: 2-5 Recruitment. Age: 1
Millions

Figure 5.4.2.2 Cod in Divisions VIle-k (Celtic Sea cod). Historical assessment results (final-year recruitment
estimates included).

Scientific basis

Assessment type Age-based assessment (XSA).

Input data One combined survey index (EVHOE-WIBTS-Q4; IGFS-WIBTS-Q4);
One coimnercial index (FR-OTDEF Q2-Q4 Vllek,).

Discards and bycatch Discards have been included in 2012.

Indicators None.

Other information Benchmarked at WKROUND 2012.

Working group report WGCSE
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5.4.2 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Divisions VIIe—k (Celtic Sea cod)

Reference points

Type Value Technical basis
MSY MSY Byigeer 10 300t Provisionally set at B..
Approach Fusy 0.40 Provisional proxy based on F,;,.. ICES, 2011).

Biim 7300t Bl = Bl (B76), the lowest observed spawning-stock biomass.
Precautionary | B, 10300t Bpa = Biim * 1.4. Biomass above this value affords a high probability

of maintaining SSB above By, taking into account the variability in
the stock dynamics and the uncertainty in assessments.

Approach Flim Undefined.

Foa Undefined.

(unchanged since: 2012)

Yield and spawning biomass per Recruit F-reference points (2012):

FishMort  Yield/R SSB/R
Ages 2-5
Average last 3
years 0.54 1.40 2.67
| S 0.37 1.45 4.03
Fo1 0.20 1.33 6.79
Fiied 0.74 1.32 1.85

Outlook for 2013

Basis: F,q, = 0.405 based on a TAC constraint of 10 059; SSB (2013) = 28 096; R (2012) = GM (1971-2009) =
4652(thousands); landings (2012) = 10 059.

Rationale Landings Basis F SSB %SSB % TAC
(2013) (2013) (2014) | change® | change?
MSY framework 10.2 Fsy (F01270.99) 0.40 26.5 —6% +2%
MSY transition 11.1 0.4% (Fyp10)+ 0.6 * Fygy 0.44 25.5 -9% +11%
Zero catch 0 F=0 0.00 38.3 +36% —100%
9.9 Faora * 0.9 0.38 26.9 —4% 2%
Other options 10.8 Fao12 0.43 25.9 —8% +7%
11.7 Foon * 1.1 0.47 24.9 —11% +16%
8.6 TAC-15% (F0,2%0.80) 0.32 28.5 1% —15%
10.1 TAC (F212,%0.97) 0.39 26.7 —5% 0%
11.6 TAC+15% (Fy012%1.15) 0.46 25.0 -11% +15%

Weights in ‘000 tonnes.

""SSB 2014 relative to SSB 2013.

% Landings 2013 relative to TAC 2012.
MSY approach

Based on the MSY framework ICES advises that fishing mortality in 2013 should be set at 0.4, resulting in landings of
10 200 t.

Since the fishing mortality has reached Fysy in 2011, the transition to MSY option is not relevant.
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Precautionary approach

This stock is currently exploited at Fysy and SSB is above By,. In the absence of an F,, reference point for application
of the precautionary approach, keeping SSB above B, in 2014 would allow a considerable increase in fishing mortality
in 2013, which is not considered appropriate.

Additional considerations
Management considerations

Cod in Divisions VIle—k are caught in a range of fisheries, including gadoid trawlers, Nephrops trawlers, otter trawlers,
beam trawlers, and gillnetters. Other commercial species that are caught by these fisheries include haddock, whiting,
Nephrops, plaice, sole, anglerfish, hake, megrim, and elasmobranchs.

The large 2009 year class was not anticipated in the 2010 advice; the TAC set for 2011 (4023 t) led to unusually high
levels of highgrading for all fleets. Subsequently there was an in-year TAC revision increasing the 2011 TAC to 5379 t.
TAC for 2012 is set to 10 059 t, which should prevent further highgrading.

In the recent past, there have been indications of underreporting of cod landings in some fleets. The introduction of the
“buyers and sellers” legislation in the UK and Ireland may have reduced this, but may also have increased discards.
Measures aimed at reducing discarding and improving the fishing pattern should be encouraged. These might include
spatial and temporal changes in fishing practices or technical measures, such as grids. These measures would need to be
evaluated in the context of other species caught in mixed fisheries.

Recent tagging studies using data storage and conventional tags have shown movement of cod between the estuaries on
the south coast of Ireland (officially in Division VIIa) and their offshore feeding grounds in the Celtic Sea (mainly
Division VIIg). Irish landings from the southern part of Division VIla are included in the assessment for the Celtic Sea
stock. Tagging shows some dispersal of cod tagged north of 53° in the Irish Sea into the deeper offshore waters of the
Celtic Sea, but the proportion of the Irish Sea stock migrating into the Celtic Sea is unknown. There is also seasonal
movement of fish tagged in Division VIle to feeding grounds in Division VIIg,

More than 80% of the landings consist of three age groups (1-3) over the available time-series (Figure 5.4.2.4). The
historical dynamics of Celtic Sea cod have been recruitment driven, i.c. the stock increased in response to good
recruitment and decreased rapidly during times of poor recruitment.

The effects of regulations

Fishing effort for the main fleets targeting gadoids have significantly decreased in the last 5-10 years. This is
particularly the case for the French fleets for which the number of vessels involved in the fishery has been reduced,
partly due to a decommissioning scheme. The estimated decline in fishing mortality since 2003 is consistent with this
decrease in effort for the main fleets exploiting this stock.

Since 2005, ICES rectangles 30E4, 31E4, and 32E3 have been closed during the first quarter (Council Regulations
2772005, 51/2006, and 41/2007, 40/2008, and 43/2009) with the intention of reducing the fishing mortality of cod.
STECF (2007) concluded that the closure is a potentially effective measure for displacing fishing activitics away from
spawning aggregations off North Cornwall and hence making vessels less efficient at catching cod. The major impact of
the closure appears to have been on French trawlers that historically have taken a large proportion of the cod landings in
Divisions VIle-k. The effectiveness of the closed rectangle off the Irish coast is less evident, due to its lesser
importance as a fishing ground for the EU whitefish fleets and the poorer knowledge of the distribution of cod spawning
activity off the southeast coast of Ireland. The quantitative impact of this closure was evaluated by ICES in 2007 in
response to a special request from the EC and it could not be quantitatively disentangled from other factors.

Technical measures applied to this stock are a minimum mesh size for beam and otter trawlers in Subarea VII and a
minimum landing size (MLS) of 35 cm. Minimum landing sizes do not prevent cod from being discarded, but might
prevent the targeting of juvenile cod. Recent sampling programmes in countries exploiting this stock indicate that the
discarding pattern is variable. Highgrading appears and becomes the most prominent discard practice when quotas are
restrictive. This situation, which can account for 40—-60% by number of all fish caught, has occurred in French fisheries
since 2003 and has also been apparent in UK fisheries since 2007. It has then decreased since 2008 to a few tonnes in
2010. In 2011, the initial low TAC in regards of the abundance of the 2009 year class has led to exceptionally high
levels of highgrading for all fleets during the first part of the year. In response, the 2011 TAC has been strongly
increased as cod catches being part of mixed fisheries, any measures would have not avoided a high level of catch of
marketable fish and a too low TAC would have resulted in highgrading. All highgrading since 2003 has been corrected
for in the assessment by the inclusion of highgrading estimates in the catch numbers-at-age.
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Data and methods

The assessment methodology for this stock has been benchmarked in 2012 (ICES, 2012b). The assessment and forecast
have been carried out according to the new procedure, as described in the stock annex. The only exception to the
procedure is the necessary adjustment to the 2011 effort value in the commercial tuning fleet.

The outlook for 2013 assumes that all catches taken from the stock in 2012 and 2013 are landed.
Information from the fishing industry

The industry has cooperated in a number of scientific endeavours with regards to improving the information base for
this stock.

The French industry has been involved in a self-sampling project since 2008 and has proved to be efficient in providing
quarterly estimates of discarding. The representatives of Fishers’ Organisations at the WKROUND 2009 have indicated
that the discarding level was probably not the same in earlier years as seen in recent years, and that this is linked to the
level of TAC.

In 2010 the Marine Institute and the Federation of Irish Fishermen initiated an annual Q1 fishery-independent survey
for Celtic Sea cod. The data from the first survey have been presented to the expert group in 2011 and reveal an age
structure similar to the one from the commercial catches.

Uncertainties in assessment and forecast

The major sources of uncertainty were discard estimates (including highgrading) and misreporting. These problems
occurred in 2003 and subsequent years, when quotas became increasingly restrictive. The magnitude of highgrading and
misreporting has decreased since 2008. Estimates of highgrading and discards have been high in the first part of 2011
and are included in this assessment. Landings have been revised last year and include landings from the southern part of
the Irish Sea (e.g. 150 tin 2011) as they are believed to be part of this stock. Lpue for the French demersal fleet have
been revised and are available from 2000.

Effort estimation in the main commercial tuning series is currently based on a catch proportion threshold of 40% of
gadoids per trip. With the recent strong recruitment the number of qualifying trips has increased dramatically despite no
apparent change in the behaviour of the fleet (at a trip level). ICES made the most appropriate adjustment to the effort
estimate, but the forecast is sensitive to this adjustment.

The uncertainties in the forecasts are associated with the strength of the incoming and the assumed recent recruitment
estimates

Comparison with previous assessment and advice

Due to the revisions in the data used, the estimates of SSB, F, and R have been somewhat revised. However, these
revisions do not change the perception of the dynamics of the stock.

As last year the advice is based on the MSY framework.
Assessment and management area

From 2009 onwards the TAC covers Divisions VIIb,c,e—k, Subareas VIII, IX, and X, and EU waters of CECAF 34.1.1
(a separate TAC was established for Division VIId). The exclusion of the ICES Division VIId in the TAC area since
2009 brings the management area more in line with the boundaries of the stock.

Sources

ICES. 2008. Report of the Working Group on the Assessment of Southern Shelf Demersal Stocks (WGSSDS), 30
April-6 May 2008. ICES CM 2008/ACOM:12.

ICES. 2009. Report of the Benchmark and Data Compilation Workshop for Roundfish (WKROUND), 16-23 January
2009, Copenhagen, Denmark. ICES CM 2009/ACOM:32.

ICES. 2010a. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 12-20 May 2010, Copenhagen,
Denmark. ICES CM 2010/ACOM:12.

ICES. 2010b. Report of the Workshop on Implementing the ICES Fysy Framework , 22-26 March 2010, Copenhagen,
Denmark. ICES CM 2010/ACOM:54. 83 pp.

ICES Advice 2012, Book 5 41



ICES. 2011. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 11-19 May 2011, Copenhagen,
Denmark ICES CM 2011/ACOM:12.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen.
Denmark ICES CM 2012/ACOM:12.

ICES. 2012b. Report of the Benchmark Workshop on Western Waters Roundfish (WKROUND), 22-29 February 2012,
Aberdeen, UK. ICES CM 2012/ACOM:49. 283 pp.

STECF. 2007. Evaluation of closed area schemes (SGMOS-07-03).
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Figure 5.4.2.3 Cod in Divisions VIle-k (Celtic Sea cod). Stock-recruitment plot (left) and yield-per-recruit

analysis (right).

Figure 5.4.2.4 Cod in Divisions VIle-k (Celtic Sea cod). Landings age composition in numbers.
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Figure 5.4.2.6
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Table 5.4.2.1 Cod in Divisions VIle-k (Celtic Sea cod). ICES advice, management, and landings.

Year ICES Advice Predicted catch Agreed ICES ICES
conesp. to TACI1 Landings landings +
advice Highgrading
estimates
1987 Reduce F <6.42 10.2
1988 No increase inF; TAC 7.02 17.2
1989 No increase inF; TAC 8.62 19.8
1990 No increase inF; TAC 9.22 12.7
1991 TAC; SSB = mean 4.52 9.3
1992 Appropriate to reduce F - 9.7
1993 20% reduction in F 6.52 19.0 10.4
1994 20% reduction in F 5.62 17.0 10.6
1995 20% reduction in F 473 17.0 11.7
1996 20% reduction in F 4.73 20.0 12.6
1997 20% reduction in F 7.44 20.0 12.0
1998 10% reduction in F sk 20.0 114
1999 Reduce F below Fn 9.24 19.0 8.6
2000 Reduce F below Fm <7.65 16.0 6.5
2001 40% reduction in F <435 10.5 8.3
2002 45% reduction in F <5.35 8.7 9.4
2003 60% reduction in F <3.85 6.7 6.2 6.4
2004 90% reduction in F or <0.7 5.7 35 3.7
management plan
2005 17% reduction in F <52 6.2 3.1 3.1
2006 No increase in effort [should  Cannot be 5.6 34 3.8
have been reduce effort] estimated
2007 Zero catch 0 4.7 43 4.8
2008 Zero catch 0 43 3.6 4.0
2009 50% reduction in F <2.6 4.023 3.2 32
2010 Substantial catch reduction - 4.023 32 32
2011 Catch and effort reduction - 5.379 4.7 7 3%*
2012 MSY framework <10.0 10.059
2013 MSY framework <10.2

Weights in ‘000 t.

ITAC covers Subareas VII (except Division Vila) and VIII. From 2009 onwards the TAC covers Divisions VIIb,c,e-k,
Subareas VIII, IX, and X, and EU waters of CECAF 34.1.1 (with a separate TAC established for Division VI1ld).

2F or the Divisions VIIf,g stock component.

3For the Divisions VIIf-h stock component.

4F or the Divisions VIle-h stock component.

SFor the Divisions VIle-k stock component.

**: Highgrading and discards estimate.
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Table 5.4.2.2 Cod in Divisions VIle-k. Landings (in tonnes) of cod in Divisions VIle-k used by the working
group.

Year Belgium France Ireland UK  Others  Highgrading  Discards  Total

1971 5782
1972 4737
1973 4015
1974 2898
1975 3993
1976 4818
1977 3058
1978 3647
1979 4650
1980 7243
1981 10596
1982 8766
1983 9641
1984 6631
1985 8317
1986 10475
1987 10228
1988 554 13863 1480 1292 2 17191
1989 910 15801 1860 1223 15 19809
1990 621 9383 1241 1346 158 12749
1991 303 6260 1659 1094 20 9336
1992 195 7120 1212 1207 13 9747
1993 391 8317 766 945 6 10425
1994 398 7692 1616 906 8 10620
1995 400 8321 1946 1034 8 11709
1996 552 8981 1982 1166 0 12680
1997 694 8662 1513 1166 0 12035
1998 528 8096 1718 1089 0 11431
1999 326 5488 1883 897 0 8594
2000 208 4281 1302 744 0 6535
2001 347 6033 1091 338 0 8309
2002 555 7368 694 618 0 9235
2003 136 5222 517 346 0 210" na 6431
2004 1353 2425 663 282 0 148! na 3671
2005 186 1623 870 309 0 74! na 3062
2006 103 1896 959 368 0 432! na 3758
2007 108 2509 1210 412 0 592! na 4831
2008 65 2064 1221 289 0 322! na 3961
2009 49 2080 870 264 0 25! na 3288
2010 51 1853 1034 289 2 7! na 3236
2011 124 3171 1011 414 17 1828° 696 7261

"French highgrading estimates from self-sampling programme.
“International highgrading estimate.
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Table 5.4.2.3 Cod in Divisions VIIe—k. Summary of stock assessment.
Recruitment TSB SSB Catches Yield/SSB Mean F
atage 1 (tonnes) (tonnes) (tonnes) age 2-5
(thousands)

1971 4774 15358 10100 5782 0.57 0.556
1972 929 12830 9314 4737 0.51 0.517
1973 2810 11710 8625 4015 0.47 0.541
1974 388 10719 8330 2898 0.35 0.377
1975 6021 12574 7518 3993 0.53 0.678
1976 1986 12209 7307 4818 0.66 0.553
1977 2871 12543 8839 3059 0.35 0.349
1978 2738 13780 96388 3647 0.38 0.362
1979 6619 16323 9835 4650 0.47 0.468
1980 12215 22794 10329 7243 0.7 0.696
1981 5145 20623 11177 10597 0.95 0.812
1982 2115 18826 13451 8766 0.65 0.633
1983 6918 18539 13004 9641 0.74 0.833
1984 6690 17142 9568 6631 0.69 0.532
1985 5904 21773 13082 8317 0.64 0.533
1986 5034 21028 13752 10475 0.76 0.781
1987 25442 28586 11472 10228 0.89 0.819
1988 12267 41509 16629 17191 1.03 0.638
1989 3664 37673 26382 19809 0.75 0.813
1990 4046 25249 19240 12749 0.66 0.861
1991 11364 19519 10845 9336 0.86 0.981
1992 11740 21914 9073 9747 1.07 0.851
1993 3704 20978 12278 10425 0.85 0.748
1994 13726 26270 14367 10620 0.74 0.749
1995 9693 26049 13043 11709 0.9 0.724
1996 7458 26461 15950 12681 0.8 0.851
1997 10047 23529 14167 12035 0.85 0.8
1998 5053 19828 12721 11431 0.9 0.938
1999 2365 16393 11218 8594 0.77 0.837
2000 10685 15681 7993 6536 0.82 0.727
2001 8857 19435 8996 3308 0.92 0.713
2002 2190 16398 11245 9236 0.82 0.822
2003 1304 11575 9106 6420 0.7 0916
2004 2941 7362 4768 3672 0.77 0.924
2005 4170 7656 3495 3062 0.88 0.959
2006 4605 9066 3850 3776 0.98 0.802
2007 3989 10635 5204 4830 0.93 0.808
2008 1581 9216 5601 3961 0.71 0.724
2009 3293 9781 5361 3292 0.61 0.733
2010 19370 23145 5337 3229 0.61 0.507
2011 8113 23358 11451 7261 0.63 0.389
2012 4652% 25453

Mean 6471 18440 10934 7728 0.73 0.704
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5.4.3 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Division Vila (Irish Sea)

Advice for 2013

Based on the ICES approach for data-limited stocks, ICES advises that catches should be no more than 710 tonnes and
further technical measures should be introduced to reduce discards.

This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).

Stock status
F (Fishing Mortality)

2009-2011
MSY (Fvsy) (@} Unknown
Precautionary

Unk
approach (FpaFiim) O menown

SSB (Spawning-Stock Biomass)

2008-2012
M SYiB") e Unknown
Precautionary
approach (Bpa,Bilm) (o) Unknown
Qualitative evaluation B Decreasing
Landings Recruitment (Agel)
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Figure 5.4.3.1 Haddock in Division Vila (Irish Sea). Summary oftrends in ICES estimates of landings (in tonnes;

2003 sampling was inadequate to derive catch age compositions), recruitment, total mortality (Z,
empirical total mortality values from one survey are also shown for illustrative purposes), and
spawning-stock biomass. Dotted lines are £1 standard error.

The assessment is indicative of trends only. Trends in SSB from the assessment indicate that the average of the biomass
indicator in the last two years (2011-2012) is 18% lower than the average ofthe three previous years (2008-2010). SSB
trends are fluctuating due to the dependence of incoming year classes. The strength of the 2011 year class is uncertain
and the response in SSB is unknown.

Management plans

No specific management objectives are known to ICES.
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Biology

Recruitment is highly variable and the biomass increases rapidly after good recruitment. Density-dependent growth is
also evident by year class, which will have an effect on the overall yield of abundant year classes.

The fisheries

Haddock in Division Vila are taken in Nephrops and mixed demersal trawl fisheries, using mid-water trawls and otter
trawls. Landings are made throughout the year, but are generally more abundant during the third quarter. Discarding is
high and additional technical measures should be introduced, for example the use of sorting grids or large square mesh
(>120 imn) panels in Nephrops fisheries. Discard estimates are very variable, being large in some years.

Catch distribution = Total catch (2011) is unknown. 813 t landings (42% Nephrops otter trawl, 32% seine, 13%
midwater otter trawl, 2% beam, and 10% other gears), with discards data not raised to fleet
level.

Quality considerations

This assessment is based on survey trends only, as recent levels of catch are uncertain. This lias been attributed to poor
discard sampling and landing sampling in some years. Sampling levels, however, have improved considerably in the
last three years.

The advice is based on an estimated spawning-stock biomass index used as indicator of stock size. The uncertainty
associated with theindex values is not available. The methods applied to derive quantitative advice for data-limited
stocks are expectedtoevolve as they are further developed and validated. The harvest control rules are expected to
stabilize stock size, but they may not be suitable ifthe stock size is low and/or overfished.

Scientific basis

Assessment type Surba analysis based on survey information, considered indicative oftrends only.
Input data One trawl survey (NIGFS-WIBTS-Q1) and ICES landings.

Discards and bycatch Not included in the assessment.

Indicators NIGFS-WIBTS-Q4, NIMIK, UK FSP survey, Irish Sea AEPM survey.

Other information A benchmark is scheduled for 2013.

Working group report WGCSE
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5.4.3 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Division VIlIa (Irish Sea)

Reference points

Type Value Technical basis
MSY MSY Byigger Not defined.
Approach Fuisy Not defined.
Biim Not defined.
Precautionary | By, Not defined.
Approach Fim Not defined.
Fpa 0.5 ICES proposed that F,, be set at 0.5 by association with other
haddock stocks.

(unchanged since: 1998)
Outlook for 2013

The assessment is indicative of trends only. The main reason no full analytical assessment can be presented is
uncertainty in absolute levels of recent catch. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks

For data-limited stocks for which a biomass index is available, ICES uses a harvest control rule based on index-adjusted
status quo catch. The advice is based on a comparison of the two most recent index values with the three preceding
values, combined with recent catch or landings data. Knowledge about the exploitation status also influences the
advised catch.

For this stock the biomass is estimated to have decreased by 18% in 2008-2010 (average of the three years) and 2011-
2012 (average of the two years). This implies a decrease of catches of 18% in relation to the average landings of the last
three years, corresponding to catches of no more than 710 t. Considering that SSB has increased very significantly from
the early 1990s and that the effort in the main fisheries has decreased, no additional precautionary reduction is needed.

Precautionary considerations

Management by TAC is inappropriate for this stock because landings — but not catches — are controlled. Management
measures should be introduced in the Irish Sea to reduce discarding of small haddock in order to maximize their
contribution to future yield and SSB.

Additional considerations
Management considerations

TAC uptake has been less than 71% since 2008 and is not restrictive for any country. Discarding at younger ages is a
serious problem for this stock. The discard rates for Nephrops fleets (TR2 70-99 mm mesh size) in 2011 were 99-100%
for one-year-olds, 63—-94% for two-year-olds, and 3-21% for three-year-olds by number.

An increase in mesh size to reduce discarding will be beneficial to this stock and could increase future yield. Reduced
selectivity on younger ages would reduce discarding and promote stock increase when strong year classes occur. Some
fleets are using 80 mm mesh to target Nephrops, 90 mm mesh in mixed fisheries, and 100+ mm to target gadoids and
other species. Recent gear trials have shown that square mesh panels can significantly reduce discards of undersized
haddock (BIM, 2009).

ICES notes that there have been a number of industry and national initiatives to reduce discarding associated with
Nephrops fisheries. The Northern Irish fleet have voluntarily introduced novel square mesh panel designs (Briggs,
2010). STECF evaluated this measure and concluded that based on the experimental trials, the proposed gear should
lead to a large reduction in the discarding of haddock and whiting < 20 cm (STECF, 2012). The Irish Nephrops flect
have expanded the use of sorting grids and separator trawls as the use of more species-selective gear is now mandatory.
Such initiatives should lead to significant reductions in discards if effectively implemented in the fisheries. It is
important that the effectiveness of these devices and their impact on discards and landings are monitored and evaluated.
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The Annual Egg Production Method (AEPM) survey estimates of haddock SSB confirm the trend in SSB from the
assessment (Figure 5.4.3.2). The absolute estimates in 2006 and 2008 (8.8 kt and 9.4 kt with CV of 32% and 24%,
respectively) are very large compared to the estimated landings of 650 and 870 t, respectively. Even when discard
estimates at age 2+ are taken into account the total catch estimates are ~1000—-1200 t during this period. This would
imply a much lower mortality than given by the age profile in the survey used in the assessment. There is, however, no
evidence from any fishery data for an age composition that would reflect low mortality. The AEPM estimate for 2010
is, in contrast to the 2006 and 2008 estimates, substantially lower at 870 t (CV of 26%), corresponding to landings of
940 t and catch estimates of ~1100 t.

Current TAC management measures are not responsive enough considering the dynamic nature of changes in stock
abundance. The increase in abundance from 2005-2008 created increased catch opportunities. During this period the
TAC remained relatively constant and resulted in increased discarding of older fish (particularly in 2007). The TAC for
2009 was increased based on the increasing trend of stock abundance, in spite of evidence of weaker recruitment and
possible decreasing abundance.

Landings data have not been used in the assessment. Landings data for this stock are uncertain because of species
misreporting, which has been estimated from quayside observations in one country only. Restrictive quotas for some
countries caused extensive misreporting during the 1990s prior to the introduction of a separate TAC allocation for the
Irish Sea. Estimates of misreporting have been included in the estimates of landings, except for 2003. The recent
implementation of the UK ‘Buyers and Sellers’ legislation has improved the quality of the landings data and there is
little evidence of misreporting since 2006.

International effort trends for the main gears in the Irish Sea, as collated and presented by the STECF effort group,
show very strong effort reductions in the directed whitefish fleet (TR1, larger meshed trawls), which traditionally was
the main fishery targeting haddock. A recent decline is also detected in the Nephrops fishery (TR2), which is the fleet
now catching haddock as a bycatch.

Regulations and their effects

EU has adopted a long-term plan for cod stocks and the fisheries exploiting those stocks (Council Regulation (EC)
1342/2008). The long-term management plan for cod implemented in the Irish Sea from 2008 will affect catches of
species caught in related fisheries, including haddock.

Changes in fishing technology and fishing patterns

The introduction of effort regulation has effectively encouraged vessel operators to reduce mesh size and shift to other
fisheries, particularly to Nephrops trawling, in order to gain more days at sea. This has implications for catch
compositions and the selectivity of the fishery. Since 2009, four Irish vessels targeting Nephrops are using selective
grids and are exempted from the effort control regime. Grids have been shown to reduce catches of <25 cm haddock to
negligible levels. The number of vessels increased to seven towards the end of 2011. A conditional national licence has
been introduced by Ireland since March 2012, making the use of grids or separator panels mandatory for the Nephrops
fleet fishing in the Irish Sea. The targeted whitefish fishery that developed during the 1990s using semi-pelagic trawls
has declined to only four vessels.

Uncertainties in the assessment

An assessment was carried out based on survey information only and is considered to be indicative of trends only. Both
total mortality and SSB estimates are relative as survey catchabilities at age are not known. Recruitment estimates for
the 2011 year class are uncertain, with conflicting signals from the surveys.

Information from the fishing industry

The UK Fishery—Science Partnership Irish Sea roundfish survey 2004-2011, which was carried out using commercial
trawlers, indicated similar year-class signals to research vessel surveys. This survey supports the conclusions of the
assessment.

Comparison with previous assessment and advice

The perception of the stock has not changed since last year’s assessment. The most recent SSB estimate indicates that

the stock has declined since 2008. Last year the SSB was expected to remain stable or decrease; this year the SSB is
again expected to remain at current levels or decrease depending on the strength of recruitment.
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The basis for the advice last year was the precautionary considerations. The basis for advice this year is the ICES
approach to data-limited stocks.

Sources

BIM. 2009. Summary report of Gear Trials to Support Ireland’s Submission under Articles 11 & 13 of Reg. 1342/2008.
Nephrops Fisheries Vila & V1lb-k. Project 09.SM.T1.01. Bord Iascaigh Mliara (BIM), May 2009.

Briggs, R. P. 2010. A novel escape panel for trawl nets used in the Irish Sea Nephrops fishery. Short Communication.
Fisheries Research, 105: 118-134.

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 8-19 May 2012, Copenhagen,
Denmark ICES CM 2012/ACQM:12

STECF. 2012. 39th Plenary Meeting Report ofthe Scientific, Technical and Economic Committee for Fisheries (PLEN-
12-01). Luxembourg: Publications Office ofthe European Union. 2012.
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Figure 5.4.3.2 Haddock in Division Vila (Irish Sea). Trend in SSB from 2012 SURBA projected to 2013

compared to the Irish Sea annual egg production method survey estimates of SSB (+ 2 SE) (left
panel), and SURBA estimate of recruitment compared to available 0-group indices (right panel).
SSB and recruitment are standardized to the mean for years coimnon to all series (1994-2011) in
each plot.
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Table 5.4.3.1 Haddock in Division Vila (Irish Sea). ICES advice, management and landings.

Year ICES Advice, Predicted catch Agreed Official ICES
corresp. TACI landings landings
to advice
1987 Not dealt with 1.3 1.3
1988 Not dealt with 0.7 0.7
1989 Not dealt with 0.6 0.6
1990 Not dealt with 0.6 0.6
1991 Not dealt with 0.6 0.6
1992 Not dealt with 0.7 0.7
1993  Not dealt with 0.7 0.8
1994 Not dealt with 0.7 1.0
1995 Not dealt with 61 0.8 1.8
1996 No advice f 1.5 3.0
1997 Means of setting catch limits req’d 141 1.9 34
1998  Catch limit for Vila 3.0 201 3.0 4.9
1999 No increase inF; Catch limit for Vila 7.0 4.992 2.4 4.1
2000 Reduce F below Fa <2.8 342 2.4 1.4
2001 Reduce F below Fa <1.71 2.72 2.2 2.5
2002 Reduce F below Fa <1.20 1.32 1.1 2.0
2003 No cod catches - 0.62 0.7 n/a
2004 F<Fpa <L.5 1.52 0.8 1.3
2005 F<Fpa <1.37 1.37 0.5 0.7
2006 Substantial reduction in fishing mortality - 1.275 0.7 0.6
2007 Substantial reduction in fishing mortality - 1.179 1.1 1.1
2008 No increase in effort - 1.238 0.9 0.9
2009 No increase in effort - 1.424 0.8 0.8
2010 No increase in effort - 1.424 0.9 0.9
2011 See scenarios - 1.317 0.83 0.83
2012 Reduce catch and improved selectivity - 1.215
2013 Decrease catchby 18% <0.71

Weights in thousand tonnes.

1Precautionary TAC for Subareas VII, VIII, IX, and X up to 1998 and the Division Vila allocation of precautionary
TAC from 1999.

2 Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries
protecting stocks outside safe biological limits.

3Preliminary.
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Table 5.4.3.2 Haddock in Division VIla. Nominal landings (t) by country, as officially reported to ICES. The
total ICES landings used in the assessment are also shown.

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993
Belgium 3 4 5 10 12 4 4 1 8 18
France 38 31 39 50 47 n/a n/a n/a 73 41
Ireland 199 341 275 797 363 215 80 254 251 252
Netherlands - - - - - - - - - -
UK (England & Wales)! 29 28 22 41 74 252 177 204 244 260
UK (Isle of Man) 2 5 4 3 3 3 5 14 13 19
UK (N. Ireland) 38 215 358 230 196
UK (Scotland) 78 104 23 156 52 86 316 143 114 140
Total 387 728 726 1287 747 560 582 616 703 730

387 728 726 1287 747 560 582 616 656 813

Country 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Belgium 22 32 34 55 104 53 22 68 44 20
France 22 58 105 74 86 n/a 49 184 72 146
Ireland 246 320 798 1005 1699 759 1238 652 401 229
Netherlands - - 1 14 10 5 2 - - -
UK (England & Wales)' 301 294 463 717 1023 1479 1061 1238 551 248
UK (Isle of Man) 24 27 38 9 13 7 19 1 - -
UK (N. Ireland)
UK (Scotland) 66 110 14 51 80 67 56 86 47 31
Total 681 841 1453 1925 3015 2370 2447 2229 1115 674

1043 1753 3023 3391 4902 4129 1380 2498 1972 n/a

Country 2004 2005 2006 2007 2008 2009 2010 2011
Belgium 15 22 23 30 15 7 9 16*
France 20 36 20 11 6 3 2 9%
Ireland 296 139 184 477 319 388 333 432%
Netherlands - - - - - - -
UK (England & Wales)' 421 344 419 559 521 446 593

UK (Isle of Man) - - - - 1 1 - -
UK (N. Ireland)

UK (Scotland) 9 6 9 1 17 1 2

United Kingdom 354%
Total 761 547 655 1078 879 846 939 813*

1278 699 647 1066 872 843 942 813*

"Preliminary.
119892008 Northern Ireland included with England and Wales.
n/a = not available.

Table 5.4.3.3 Haddock in Division VIIa. SSB from the assessment model (standardized to the mean).
Year SSB/SSB mean
2008 1.008
2009 0.591
2010 0.285
2011 0.451
2012 0.577
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5.4.4 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Divisions VIIb-k

Adyvice for 2013
ICES advises on the basis ofthe MSY transition that landings should be no more than 9500 tonnes.
Technical measures should be introduced to reduce discard rates in fisheries catching haddock.

Stock status

¢ 2011

2009 2010 2011 o
MSY (FMsy) © © * Abovetarget ©
Precautionary
fi
approach (FpaFiim) © o Undefined T
SSB (Spawning-Stock Biomass)
2010 2011 2012 Q
MSY (Btrigeer) @ © ~  Above trigger
Precautionary
approach (Bpa,Bllm) (o N o) Undefined
00 02 04 06 08 10 12
Catch Recruitment (ageO)
o discards
landings
U o %
O ooD I'len 0 od G
1993 1996 1999 2002 2005 2008 2011 1993 1996 1999 2002 2005 2008 2011
Fishing mortality Spawning Stock Biomass
MSYBtrigger
1995 2000 2005 2010 1995 2000 2005 2010
Figure 5.4.4.1 Haddock in Divisions VIIb-k. Summary of stock assessment (weights in thousand tonnes). Top

right: SSB/F for the time-series used in the assessment. Predicted recruitment values are shaded;
predicted SSB is shown by dashed line.

SSB shows a slowly increasing trend over the time-series and is well above MSY Bingger. Fishing mortality remains
above FMSY and shows a declining trend over the time-series with some fluctuations. Recruitment is highly variable and
in the past the SSB and catches have increased after good recruitment. Recruitment of the 2009 year class was

exceptionally good, and catches have increased since 2010. However, most of the increase in catch is being discarded
because these fish were under the minimum landing size (mainly in 2010) and over-quota (mainly in 2011).

Management plans

No specific management objectives are known to ICES.

ICESAdvice 2012, Book 5 55



Biology

Adult haddock appear to be continuously distributed from the north of Biscay along the Irish coasts and the west of
Scotland into the North Sea. It is not clear from their distribution if the Divisions VIIb-k stock is distinct from the
surrounding areas.

The fisheries

Haddock are caught in mixed demersal fisheries. Some fleets are using 80 imn mesh to target Nephrops, 90 imn mesh in
mixed fisheries, and 100 imn to target gadoids and other species.

Catch distribution Total catch (2011) = 26.8 kt, of which 47% are landings (all fleets combined) and 53% discards.
Quality considerations

There is considerable uncertainty around the estimated discard numbers-at-age due to the diverse fishing (and
discarding) practices and relatively low numbers of discard samples. Improving discard estimates would require a

significant increase in the number of observer trips or other monitoring means.

The estimates of F and trends in recruitment and SSB appear to be quite robust to the absolute level of discards used in
the model.

Scientific basis

Assessment type ASAP (Age-Structured Assessment Programme; NOAA toolbox).

Input data Catch-at-age; combined French/Irish WIBTS groundfish survey; Irish coimnercial tuning
index.

Discards and bycatch Discards included in the assessment.

Indicators None.

Other information This stock was benclunarked in 2012

Working group report WGCSE
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5.4.4 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Divisions VIIb—k

Reference points

Type Value Technical basis

MSY MSY Buigger 7500 t Bioss

Approach Fuisy 0.33 F(landings: 0.28 + discards: 0.05)
Biim Undefined.

Precautionary | By, Undefined.

Approach Fim Undefined.
Fla Undefined.

(established in 2012)

Yield and spawning biomass per Recruit F-reference points (2012):

FishMort  Yield/R SSB/R
Ages 3-5
Average last 3
years 0.61 0.02 0.09
Froex 0.33 0.03 0.14
Fo, 0.22 0.03 0.19
Fred 0.73 0.02 0.07

Outlook for 2013

Basis: F (2012) = F,, (2009-2011) = 0.61; SSB (2013) = 34.2; R (2012) = 294 million; Landings (2012) = 19.7, Catches

(2012) =24 4.
Rationale | 2013 Basis 2013 | 2013 F Fland | Fdis | SSB %SSB %TAC
Lan Disc | catch | Total 2013 2013 2014 change change
d 2013 ) 2 b ?
(HC)
1f\fa§nYework 75 (FO: 5%@6;5;)'33 21 | 96 | 033 | 028 | 005 | 369 +8% —54%
ffaizﬁon 9.5 I({iiol;:f*g)g)@ 27 | 122 | 043 0.37 0.07 34.0 -1% —42%
Zero catch 0 0 0 0 0 0 482 +41% -100%
Other 10.4 Faorz * 0.8 3 13.4 | 0.49 0.41 0.07 32.6 —5% -37%
options 11.4 Fon2 ¥ 0.9 3.3 147 | 0.55 0.46 0.08 31.1 —9% —30%
12.4 Foo1n 36 | 160 | 061 0.52 0.09 29.6 -13% -25%
13.3 Fagn * 1.1 39 | 172 | 067 0.57 0.1 28.3 -17% -19%
14 -15% TAC 4.1 181 | 0.72 0.61 0.11 272 -20% -15%
16.4 TAC 5 214 | 091 0.77 0.14 23.5 -31% +0%
18.9 +15% TAC 59 | 248 | 1.14 0.97 0.17 19.8 —42% +15%

Weights in thousand tonnes.

"'$SB 2014 relative to SSB 2013.

? Human consumption (HC) landings 2013 relative to TAC 2012 (16 645t).

* Total F was split into a discards and landings component based on the average ratio of landings and discards in the
last three years.

MSY approach

Following the ICES MSY framework implies fishing mortality to be reduced to 0.33 (Fysy), resulting in landings of no
more than 7.5 kt and discards of 2.1 kt in 2013. This is expected to lead to an SSB of 36.9 kt in 2014.

Following the transition scheme towards the ICES MSY framework implies fishing mortality to be reduced to 0.43
based on (F10*0.4)+(Fysy*0.6) (higher than Fysy), resulting in landings of no more than 9.5 kt and discards of no
more than 2.7 kt in 2013. This is expected to lead to an SSB of 34.0 kt in 2014,
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ICES continues to advise that effective measures be implemented to reduce the high discards of haddock in the Celtic
Sea.

Additional considerations

Due to erratic recruitment, only a flat stock—recruit relationship can be assumed, in which case Fyisy = Fyax. Current F
is above Fyax but is relatively low compared to previous years. By oss has been proposed as MSY By, Current SSB is
more than ten times as high as By oss. Future catches and SSB will be highly dependent on the strength of incoming year
classes and their discard mortality. The stock should be managed by ensuring that fishing effort is not allowed to
increase and technical measures should be introduced to reduce discards.

Management by TAC is inappropriate for this stock because landings, and not catches, are controlled. Haddock are
caught in a mixed fishery, so TAC management can lead to discarding of over-quota fish in addition to the already
considerable discarding of undersized fish.

Discarding is a serious problem for this stock; over the last ten years 81% of the catch (in numbers) has been discarded
(49% by weight). The TAC appears to have been restrictive in 2011 and since 2009 the national quotas of Ireland and
Belgium appear to have been restrictive. The catches are likely to exceed the TAC in 2012, resulting in continued high
levels of discarding.

Technical measures can reduce discarding and could increase the yield considerably. ICES notes that the NWWRAC
have recently supported the introduction of square mesh panels in all trawl fisheries operating in ICES Divisions VIIf,g.
These measures have already been introduced by the main fleets operating in this area. It is important that these are
fully implemented and their effectiveness in reducing discards and impact on commercial catches are monitored and
evaluated.

Uncertainties in the assessment and forecast

There is considerable uncertainty around the estimated discard numbers-at-age due to the diverse fishing (and
discarding) practices and relatively low numbers of discard samples. However, the assessment appears to be relatively
robust to the absolute levels of discards. The forecasted landings in 2013 are mainly based on the 2009 year class (68%
contribution). Recruitment in 2009 was estimated with a relatively good precision and shows no retrospective pattern,
suggesting that the size of this year class is well estimated. The estimated recruitment used in the forecast does not
contribute to the forecasted landings in 2013 (<1% contribution); however the 2014 SSB estimate is highly dependent
on the recruitment assumption (72% contribution). Therefore, the 2014 SSB forecast is very uncertain.

Comparison with previous assessment and advice
A benchmark assessment was performed in 2012; before that the advice was based on a trends-only assessment. The
perception of the stock has not changed although absolute estimates of recruitment have increased due to a change in

the assumed natural mortality, which particularly affected the young ages.

The advice last year was based on precautionary considerations. This year it is based on the MSY approach and the
transition to Fysy by 2015.

Assessment and management area
The TAC for haddock is set for all of Divisions VIIb—k and Subareas VIII, IX, and X, which does not correspond to the

stock assessment area (Divisions VIIb—k). However, official international landings from Subareas VIII, IX, and X have
been less than 2% of all landings in the TAC area in most years since 1973.
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Figure 5.4.4.2

Haddock in Divisions VIIb-k. The red boxes are the TAC area (Divisions VIIb-k and Subareas
VII, DC, and X), the blue shading the assessment area (Divisions VIIb-k).

Sources

Anon. Inprep. Demersal discard atlas. An Overview of Irish Discarding and Potential Solutions.
ICES. 2012a. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACQM:12

ICES. 2012b. Report ofthe Benchmark Workshop on Western Waters Roundfish (WKROUND), 22-29 February 2012,
Aberdeen, UK. ICES CM 2012/ACOM:49.
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Figure 5.4.4.3 Haddock in Divisions VIIb-k. Yield-per-recruit.
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Figure 5.4.4.4 Haddock in Divisions VIIb-k. Stock-recruitment scatterplot.
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Table 5.4.4.1 Haddock in Divisions VIIb-k. Advice, management, landings, discards, and catch.

Year ICES Advice Predicted Agreed Official ICES Discards ICES

catch TAC landings landings Catch

corresp.
to advice

1987  Not dealt with 3.0 2.6 n/a 2.6
1988  Not dealt with 4.0 3.6 n/a 3.6
1989  Not dealt with 4.2 32 n/a 32
1990  Not dealt with 29 2.0 n/a 2.0
1991  Not dealt with 2.9 23 n/a 23
1992 Not dealt with 2.9 2.7 n/a 2.7
1993 Not dealt with 34 33 12 4.6
1994  Not dealt with 4.1 4.1 1.9 6.0
1995  Not dealt with 61 4.5 45 22 6.7
1996  Not dealt with 73 6.7 6.8 43 11.1
1997  Not dealt with 14 10.3 10.8 2.9 13.7
1998  Not dealt with 20 7.4 7.7 0.9 8.6
1999  Not dealt with 224 52 4.9 0.6 5.5
2000  No expansion of catches 16.64 6.7 7.4 25 9.9
2001  No expansion of catches 124 9.7 8.6 3.4 12.1
2002  No expansion of catches 8.0 9.34 7.1 6.4 71 13.5
2003  No expansion of catches 7.2 8.1854 8.2 8.1 94 17.5
2004  No increase in F - 9.6004 8.5 8.6 6.7 153
2005  No increase in effort - 11.5204 6.9 6.6 52 11.7
2006  No increase in effort - 11.5204 5.6 54 25 7.9
2007  No increase in effort - 11.5204 6.6 6.5 2.7 92
2008  Same advice as last year - 11.5794 6.2 7.0 112 18.2
2009  Same advice as last year - 11.5792 9.3 9.3 9.1 18.4
2010  Same advice as last year - 11.5792 10.0 9.9 16.5 26.4
2011  See scenarios - 13.3162 13.3 12.5 14.3 26.8
2012 No increase in catch and - 16.6452

technical measures to reduce
discards rates

2013  MSY transition <9.55

Weights in thousand tonnes.

'Applies to Subareas VII, VIII, IX, and X.

2Applies to Divisions VIIb-k and Subareas VIII, IX, and X.
increased in-yearto 14 0001

includes separate Division Vila allocation.

5This indicate landings,

n/a = not available.
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Table 5.4.4.2 Haddock in Divisions VIIb-k. Official landings, landings, and catches used by the working group

(tonnes).
Official landings Un- Used by WG
Year | Belgium France Ireland UK  Others Total | allocated | Landings Discards Catch
1993 51 1839 1262 256 0 3408 -60 3348 1208 4557
1994 123 2788 908 240 17 4076 55 4131 1886 6017
1995 189 2964 966 266 83 4468 2 4470 2218 6683
1996 133 4527 1468 439 86 6653 103 6756 4309 11064
1997 246 6581 2789 569 85 10270 557 10827 2883 13710
1998 142 3674 2788 444 312 7360 308 7668 934 8603
1999 51 2725 2034 278 159 5247 -365 4882 586 5468
2000 90 3088 3066 289 123 6656 755 7411 2503 9913
2001 165 4842 3608 422 665 9702 -1070 8632 3418 12050
2002 132 4348 2188 315 106 7089 -686 6403 7073 13476
2003 118 5781 1867 393 82 8241 -95 8146 9351 17497
2004 136 6130 1715 313 159 8453 128 8581 6750 15331
2005 167 4174 2037 292 197 6867 312 6555 5191 11746
2006 99 3190 1875 274 209 5647 =264 5383 2484 7867
2007 119 4142 1930 386 52 6629 -119 6510 2739 9249
2008 108 3639 1800 566 121 6234 815 7049 11187 18236
2009 131 5429 2983 716 48 9307 -31 9276 9080 18356
2010 170 6240 2609 853 128 10000 -132 9868 16547 26415
2011! 210 8073 3311 1656 35 13285 -762 12524 14275 26799
! Preliminary.
Table 5.4.4.3 Haddock in Divisions VIIb—k. Summary of stock assessment (weights in tonnes).
Year Landings  Discards  Catch  Predicted catch* SSB TSB Fbar3—-5  Recruits
1993 3348 1208 4557 4847 7487 16288 1.142 103631
1994 4131 1886 6017 5370 7528 26303 1.152 361773
1995 4470 2218 6688 6363 6430 42590 0.927 498846
1996 6756 4309 11064 11706 17385 42207 0.870 136646
1997 10827 2883 13710 12650 25645 33562 0.741 68416
1998 7668 934 8603 8866 19375 27096 0.783 142699
1999 4882 586 5468 5520 11947 28212 0.565 387747
2000 7411 2503 9913 9870 14511 40020 0.706 368499
2001 8632 3418 12050 14690 25076 48055 0.718 415874
2002 6403 7073 13476 21654 31733 64199 1.316 743927
2003 8146 9351 17497 15787 21831 59366 0.663 201781
2004 8581 6750 15331 20189 39000 57273 0.801 259417
2005 6555 5191 11746 13582 26170 48709 0.847 247037
2006 5383 2484 7867 9798 20943 42358 0.544 179943
2007 6510 2739 9249 7936 22197 58870 0.434 654746
2008 7049 11187 18236 14551 21193 70740 0.780 337842
2009 9276 9080 18356 15416 31897 126036 0.638 1647390
2010 9868 16547 26415 24995 31965 117937 0.658 170908
2011 12524 14275 26799 27229 76541 87878 0.526 80308
GM 93-09 294359

* Assessment output.
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5.4.5 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Whiting in Division Vila (Irish Sea)

Adyvice for 2013 and 2014

ICES advises on the basis of precautionary considerations that catches should be reduced to the lowest possible levels
and that effective technical measures should be implemented to reduce discards.

Stock status

F (Fishing Mortality)
2009-2011
MSY (Fmsy) Unknown
Precautionary
approach (FpaFilm) Unknown
Qualitative evaluation (X) Above poss. reference points
SSB (Spawning Stock Biomass)
2009-2011
MSY (B tnggen) Unknown
Precautionary
approach (BMBlim) Unknown
Qualitative evaluation (X) Below poss. reference points
Catches
o Discards 250 -
o Landings 2.00 -
1.50 -
1.00
H" h n-— mm n o o o o o o o o o
2000 2005 2010
I —BNGESWBISO4
Total Mortality Z (1-3) I~ —»—NGFSWIBTSQL
Yearc ass Yearc ass
Figure 5.4.5.1 Whiting in Division Vila (Irish Sea). Catch reported to the WG (in thousand tonnes, 1991-2002 estimates

include sampled-based estimates of landings at a number of Irish Sea ports, discards included 1980-2011),
and mean standardised: SSB, total mortality (Z), and recruitment estimates, from single fleet SURBA
analysis.

The state of'the stock is uncertain. Long-tenn information on the historical yield and catch composition indicate that the
present stock size is extremely low and likely to be well below Biim Landings have been declining since the early
1980s, reaching lowest levels in the 2000s. The survey results indicate a decline in relative SSB. Total mortality lias
been variable over the time series. Current fishing mortality is likely to be above possible MSY targets.

Management plans

No specific management objectives are known to ICES.
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Biology

The degree of mixing between this stock and other adjacent stocks is unclear and whiting in Division Vila may be a
component of a larger stock.

The fisheries

There is no remaining targeted whiting fishery in the Irish Sea. Whiting are bycatch (and discarded) within in the main
Irish Sea fisheries. Otter trawlers utilising 70-90 imn mesh sizes are the primary gear associated with whiting landings.
This incorporates the Nephrops fishery, which shows high discard rates of whiting. Discard rates are very high likely
due to the low market value ofthis species, particularly for smaller sizes.

Catch distribution Total catch (2011): >1.2 kt, total landings: 0.1 kt; estimated discards:>1.2 kt.

Quality considerations

Since 2003 the low landing levels have resulted in poor sampling coverage of the stock and no reliable estimates of
catch numbers-at-age. After a period of incomplete discard information between 2003-2011 discard estimates are

available for the main fleets but are imprecise. Survey data are consistent with a high total mortality and low stock size.

Scientific basis

Assessment type Based on survey information and considered to be indicative oftrends only.
Input data 2 trawl survey indices (NIGFS-WIBTS-Q1 and NIGFS-WIBTS-Q4).
Discards and bycatch Not included in the assessment.

Indicators NIMIK, UK (E&W)-BTS-3Q, UK FSP survey.

Other information None.

Working group report WGCSE
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5.4.5 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland

STOCK Whiting in Division VIIa (Irish Sea)
Reference points
Type Value Technical basis
MSY MSY Buigger | Undefined
Approach Fyisy Undefined
Biim 5000t Bioss (1998); the lowest observed SSB as estimated in previous

assessment. There is no clear evidence of reduced recruitment at the
lowest observed SSBs.

Precautionary | By, 7000 t Bioss * 1.4; considered to be the minimum SSB required to ensure a high
probability of maintaining SSB above its lowest observed value, taking
into account the uncertainty of assessments.

Approach Fiim 0.95 The fishing mortality above which stock decline has been observed.

Fpa 0.65 This F is considered to have a high probability of avoiding Fim. It
implies an equilibrium SSB of 10.6 kt, and a relatively low probability of
SSB < Bpa (=7 kt), and is within the range of historic Fs.

(unchanged since: 1998)
Outlook for 2013 and 2014

No reliable assessment can be presented for this stock. The main cause of this is the limited data on discards. Therefore,
fishing possibilities cannot be projected.

Precautionary considerations

SSB has declined to a very low level. Even though the underlying data do not support the provision of estimates of
Fusy, it is likely that current F is above Fygy. Given the poor stock status, using the survey trends to identify a non-zero
catch is not considered appropriate. Therefore, ICES advises that catches (mainly discards) of whiting should be
reduced to the lowest possible levels.

Management by TAC is inappropriate for this stock because landings — but not catches — are controlled. Further
management measures should be introduced in the Irish Sea to reduce discarding of small whiting in order to maximize
their contribution to future yield and SSB.

Additional considerations

Catches of whiting have substantially reduced from the 1980s. Discarding remains a substantial problem for this stock,
with almost all whiting caught now being discarded. Of the onboard observer trips carried out in 2010 by the UK
(E&W), UK (NI) and Ireland, negligible fish were retained on board while thousands of small fish were discarded.
Raised discards from the main national fleets landing whiting show over 22 million whiting, greater than 1000 t in
weight, were discarded in 2010. This focused on the two youngest ages, and to a lesser extent age 2. In some years up to
age 4 fish are discarded.

Any measure to reduce discarding and to improve the fishing pattern should be actively encouraged. These might
include spatial and temporal changes in fishing practises or technical. These measures would also need to be evaluated
in the context of other species caught in these mixed fisheries. ICES notes that there have been a number of industry
and national initiatives to reduce discarding associated with Nephrops fisheries. The Northern Irish fleet have
voluntarily introduced novel square mesh panel designs (Briggs, 2010). This measure has been evaluated by STECF
who conclude that based on the experimental trials, the proposed gear should lead to a large reduction in the discarding
of haddock and whiting < 20 cm (STECF, 2012). The Irish Nephrops fleet have expanded the use of sorting grids and
separator trawls as the use of more species selective is now mandatory. Such initiatives should lead to significant
reductions in discards (60-76% by weight (Anon., 2011)) if effectively implemented into the fisheries. It is important
that the effectiveness of these devices and their impact on discards and landings are monitored and evaluated.
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Regulations and their effects

Various technical measures have been introduced in the past to mitigate bycatch of whiting, particularly in the
Nephrops fishery, which operates on the whiting nursery grounds. It has proven difficult to evaluate the success of
measures, such as the mandatory use of square mesh panels in Nephrops trawls since 1994. A minimum landing size of
27 cm is applied to this stock. Discarding above minimum landing size occurs. In addition to area and species related
minimum mesh size restrictions applicable to mixed demersal fisheries.

Due to the bycatch of cod in fisheries taking whiting, the regulations affecting Division VIla whiting remain linked to
those implemented under the Irish Sea cod long term management plan, including effort restrictions. Although vessels
catching whiting will be affected by this regulation at present it is not believed that the effort limitations will prove
beneficial to the whiting stock.

The closure of the western Irish Sea to whitefish fishing from mid-February to the end of April, designed to protect cod,
has been continued, though it is not clear to what extent these measures will protect whiting.

Uncertainty in the assessment

The assessment is based only on survey trends as the catch is mainly comprised of discards, for which the time series of
estimates is incomplete. There are no reliable estimates of catch numbers-at-age since 2003 due to the low landings
levels of whiting in recent years resulting in poor sampling. Discard estimation and raising procedures are problematic
and discard estimates may be imprecise. Additionally, the stock structure of whiting in the Irish Sea is uncertain.

Comparison with previous assessment and advice
The basis for the assessment is the same as last year. The advice is the same as last year.

Sources

Anon. 2011. Atlas of Demersal Discarding, Scientific Observations and Potential Solutions, Marine Institute, Bord
Iascaigh Mhara, September 2011. ISBN 978-1-902895-50-5. 82 pp.

Briggs, R.P. 2010. A novel escape panel for trawl nets used in the Irish Sea Nephrops fishery. Short Communication ,
Fisheries Research, 105: 118-134

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems, 9-18 May 2011, Copenhagen, Denmark ICES
CM 2012/ACOM:12.

STECF. 2012. 39th Plenary Meeting Report of the Scientific, Technical and Economic Committee for Fisheries (PLEN-
12-01). Luxembourg: Publications Office of the European Union. 2012,
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Table 5.4.5.1

Year

1987
1988

1989

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2007
2008

2009

2010
2011
2012
2013
2014

ICES Advice

Reduce F

No increase inF;
enforce mesh regulations
F = Fhighi

enforce mesh regulations
No increase inF; TAC
Increase SSB to SSB(89)
80% ofF(90)

70% ofF(91) ~6 5001
Within safe biological limits
No increase in F

No increase in F

No advice given

20% reduction in F
Reduce F below Fma
Reduce F below Fa
Lowest possible F
Lowest possible F
Lowest possible F

zero catch

zero catch

lowest possible catch

lowest possible catch
lowest possible catch
Same advice as last year

Same advice as last year
See scenarios

Lowest possible catch and improve selectivity
Lowest possible catch and improve selectivity

Same advice as for 2013

Weights in ‘0001

INot including discards from the Nephrops fishery.
2From the Nephrops fishery from 1987 to 2002;

3Including estimates of misreporting.
4Landings only, no discards included.
n.a. = not available.
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Predicted
catch conesp.
to advice
16.0

12.0

11.0

8.31
6.41
9.71
6.5

S OO O O O O o oo

Agreed
TAC

18.2
18.2

18.2

15.0
10.0
10.0
8.5
9.9
8.0
9.0
75
5.0
4.41
2.64
1.39
1.00
0.50
0.514
0.514
0.437

0.371
0.278
0.290

0.157
0.118
0.089

Official
Landings

11.7
11.5

113

8.2
7.4
7.1
6.0
5.6
55
5.6
4.5
34
2.0
1.1
1.1
0.7
0.5
0.2
0.2
0.08

0.2
0.08
0.1

0.12
0.11

Disc.2

3.8
1.9

2.0

2.7
2.7
43
2.7
1.2
22
3.5
1.9
1.3
1.1
2.1
1.0
0.7
0.5
0.7
0.2
0.2

L5
1.6

1.9

1.0
1.2

ICES
Catch

14.4
119

13.4

10.7
9.9
12.83
9.23
7.93
7.03
8.03
4.23
3.53
2.83
2.93
1.73
1.53
n.a.
n.a.
n.a.
n.a.

n.a.
n.a.
2.0

13
1.2

Whiting in Division Vila (Irish Sea). ICES advice, management, and landings, discards, and catches.
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Table 5.4.5.2 Whiting in Division Vila (Irish Sea). Nominal catch (t). as officially reported to ICES and
Working Group estimates of discards.

Countiy 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
Belgium 90 92 142 53 78 50 80 92 80 47 52
France 1.063 533 528 611 509 255 163 169 78 86 81
Ireland 4394 3.871 2.000 2200 Z100 1.440 1418 1840 1773 1.119 1.260
Netherlands 17 14 7
UK(Engl. & W ales/ 1202  6.652 5202 4250 4.089 3.859 3.724 3.125 3,557 3.152 1.900
Spain

UK (Isle of Man) 15 26 75 74 44 55 44 41 28 24 33
UK (N.Ireland) 4.621

UK (Scotland) 107 154 236 223 274 318 208 198 48 30 22
UK

Total human consumption 11.492 11328 8.183  7.411 7.094 5977 5637 5465 5581 4472 3.355

Estimated Nephrops fishery discards used by 1.611 2.103 2444 2598 4203 2.707 1.173 Z151 3.631 1.928  1.304
the WG?
Estimated Discards fromIR-OTBfleetO

Estimated Discards fromNINephrops fisheryd

Working Group Estimate of Landings 10245 11305 8212 7348 8588 6523 6763 4893 4335 2277 2229
Working Group Estimates 11.856 13.408 10.656 9.946 172791 9.230 7.936 7.044 7966 4205 3.533
Countiy 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Belgium 46 30 27 22 13 11 10 42 3 2 2
France 150 59 25 33 29 8 13 3.7 3 2

Ireland 509 353 482 347 265 96 94 55.3 187 68 78
Netherlands 6 1

UK(Eng! & W ales/ 1.229 670 506 284 130 82 47 21.7 3 1 20
Spain 85

UK (Isle ofMan) 5 2 1 1 1 1 1 1

UK (N.Ireland)

UK (Scotland) 44 15 25 27 31 6 <0.5 <0.5 <0.5

UK

Total human consumption 1.989 1,130  1.066 714 554 204 164 84.9 197 84 100

Estimated Nephrops fishery discards used by 1.092 2118 1.012 740 n/a n/a n/a n/a n/a n/a n/a
the WCJ

Estimated Discards from IR-OTB fleetO 524 680 201 223 1545 585 892
Estimated Discards from NI Nephrops fishery*1 1019
Working Group Estimate of Landings 1670 762 733 747 676 184 158 86 196 81 102
Working Group Estimates 2762 2.880 1.745  1.487 1200 864 359 309 1740 666 2013

Country 2010 2011*
Belgium 5 4
France 3 3
Ireland 97 94
Netherlands

UK(Engl. & W ales/ 16 6
Spain

UK (Isle of Man) <0.5 <0.5

UK (N.Ireland)

UK (Scotland)

UK

Total human consumption 121 108
Estimated Nephrops fishery discards used by

the Wd3

Estimated Discards from IR-OTB fleet0 330 269
Estimated Discards from NI Nephrops fisheryd 704 903
Working Group Estimate of Landings 121 74
Working Group Estimates 1.154~ 1.246

31989-onwards Northern Ireland included with England and Wales.
Based on UK(N.Ireland) and Ireland data.

cBased on data from Ireland.
Based on data from Northern Ireland.
Preliminary (and rounded).

68 ICES Advice 2012, Book 5



5.4.6

ECOREGION

STOCK

Advice for 2013

Celtic Sea and West of Scotland
Whiting in Divisions VIle-k

Advice June 2012

ICES advises based on MSY approach that landings in 2013 should be no more than 17 500 tonnes. Technical measures
should be introduced to reduce discard rates in fisheries catching whiting.

Stock status

F (Fishing Mortality)

MSY (FMmsy)

Precautionary

approach (FpaFiim

2009 2010 2011

Appropriate

Undefined

SSB (Spawning Stock Biomass)

MSY (Btrigg)

Precautionary

approach (B,,aBlim)

1982

15

0.5

0.0
1982

Figure 5.4.6.1

1987

1987

00."
O  Above trigger

A A Full reproductive
capacity
Landings
1992 1997 2002 2007
Fishing Mortality ~FMSY
1992 1997 2002 2007
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Fishing Mortality (ages 2-5)
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1987 1992 1997 2002 2007
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Bpa

MSYBtrigger
1987 1992 1997 2002 2007 2012

Whiting in Divisions VIle-k. Summary of stock trends assessment. Predicted recruitment values are shaded.
Top right: SSB/F for the time series used in the assessment.

Spawning stock biomass has been increasing and is well above MSYBingger. Fishing mortality has shown a declining
trend since 2007 and is now below FMsy- There have been two above average recruitments (2008 and 2009) entering
the fishery and spawning stock.

Management plans

No specific management objectives are known to ICES.

ICESAdvice 2012, Book 5
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The fisheries

Celtic Sea whiting are taken in mixed species fisheries. Discard rates are very high (mainly ages 1 and 2) due to the low
market value of this species, particularly for smaller sizes. Otter trawlers are the primary gear associated with whiting
landings from the Celtic Sea.

Catch distribution Total Landings (2011) were 8.6 kt where an estimated additional 5.7 Kt was discarded.

Preliminary figures suggest 85% ofthe total international catch discards are from the otter trawl
fleets, 1% seiners, <1% beam trawlers and 14% others.

Quality considerations

The main quality consideration is the non-inclusion of discard data in the assessment, the lack of update of the French
coimnercial Ipue series since 2009 is an additional uncertainty.

There is a need for all countries to provide discard estimates of whiting raised to fleet level for inclusion in future
assessments after a benchmark procedure.

Scientific basis

Assessment type Age based analytical assessment (XSA).

Input data 3 survey indices (EVHOE-WIBTS-Q4, IGFS-WIBTS-Q4, andUKWCGEFS).
2 coimnercial indices (FR-Gadoid, FR-Nephrops) up to 2008.

Discards and bycatch Not included in the assessment.

Indicators None.

Other information None.

Working group report WGCSE
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5.4.6 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland

STOCK Whiting in Divisions VIle-k
Reference points
Type Value Technical basis
MSY MSY Byigger 21000t Provisionally based on B,
Approach Fuisy 0.36 F3s0, spr by analogy with other gadoid stocks
Biim 15000 t Bioss, the lowest observed spawning-stock biomass.
Precautionary | By, 21000t Bpa= Biim * 1.4. Biomass above this affords a high probability of

maintaining SSB above Biim, taking into account the uncertainty of
the assessment.

Approach Fim Undefined

Fla Undefined

(unchanged since: 2012)
ICES considers F3so.5pr to be an appropriate interim Fysy proxy for this stock based on the following considerations:

There is no apparent stock-recruit relationship and the yield per recruit analysis is very flat topped. Fisospr has been
used worldwide as suitable Fy;qy proxy for a number of other similar stocks.

Yield and spawning biomass per Recruit F-reference points (2012):

Fish Mort Yield/R SSB/R
Ages 2-5
Average last 3
years 0.35 0.21 0.87
Fmax 0.71 0.22 0.63
F0.1 0.19 0.19 1.17
F35% SPR 0.36 0.21 0.88
Outlook for 2013

Basis: F(2012) =mean(2009-2011)=0.35; SSB (2013) = 59.0; R (2012-2013) = GMs,.x=71 mln; Landings (2012) =
19.1.

Human F SSB %SSB
Rationale Consumption Basis Total change
landings (2013) (2013) (2014) H
MSY framework 17.5 Fusy 0.36 53.7 -9%
Zero catch 0 F=0 0 73.1 24%
Other options 12.8 Fyq ¥0.7 0.25 58.9 0%
143 Fy*0.8 0.28 57.2 -3%
15.8 Fy*0.9 0.32 55.6 -6%
17.2 Fy*1 0.35 54.1 -8%
18.5 F,*1.1 0.39 52.6 -11%
19.8 F,*1.2 0.42 51.2 -13%
233 Fy*1.5 0.53 47.4 -20%

Units: ‘000 tonnes.
" $SB 2014 relative to SSB 2013.
Note: No information for % TAC change can be shown as the TAC area covers VIIb—k landings from VIId and VIIbc.

MSY approach
Following the ICES MSY framework implies fishing mortality at Fy;sy=0.36 resulting in landings of 17 500 t in 2013.

This is expected to lead to an SSB of 53 700 t in 2014. ICES continues to advise that effective measures should be
implemented to reduce the high discards of whiting in the Celtic Sea.
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Additional considerations

At status quo F predicted landings in 2012 will be well above the remaining TAC after reduction of average landings in
VIId (6 kt). However, this predicted landings value (19 kt) takes into account the increase in SSB and likely increase of
discards because of the TAC constraint.

Historically, discarding of this stock for different fleets is substantial and highly variable. ICES notes that the
NWWRAC have recently supported the introduction of square mesh panels in all trawl fisheries operating in ICES
Divisions VIIfg. These measures have already been introduced by the main fleets operating in this area. It is important
that these are fully implemented and their effectiveness in reducing discards and the impact on comimercial catches is
monitored and evaluated.

Regulations and their effects

The stock is managed by a TAC and technical measures. The TAC includes VIId and VIIbc and is becoming more
restrictive in recent years

A closure of the three rectangles in the Celtic Sea to protect the cod stock has been in place annually during the first
quarter, since 2005. The impact of this on the whiting stock remains unclear. Whiting landings from these rectangles are
lower than the surrounding arca and remaining quarters.

Changes in fishing technology and fishing patterns

There have been major changes in fleet dynamics over the period of the assessment. Effort in the majority of fleets has
been declining since the late 1990s or early 2000s. Since the early 2000s a number of decommissioning schemes have
been carried out by several nations including France, UK and Ireland, to reduce fleet capacity. A number of schemes
have been aimed at reducing whitefish fleet capacity. However, this has not always been as effective because of low
participation rates in such schemes by vessels targeting whiting or targeting other species groups.

Uncertainties in the assessment and forecast

Discards are not included in this assessment. Historically this caused problems forecasting stock development in the
short-term due to retrospective revision of recruitment estimates. While discards are still not included in the assessment
this retrospective pattern has improved and more recent recruit estimates have little impact on the catch and SSB
forecasts (Figure 5.4.6.4).

A correction was made to one of the tuning fleets used in last year’s assessment. The new updated assessment is very
consistent with the current assessment. The stock assessments in recent years have been extremely consistent in terms
of trends and levels. The issue in the recent past has been the accuracy of forecasts from the assessment due to
retrospective reductions in recruit estimates. This is no longer a major concern and the assessment and forecast are
considered a suitable basis for management advice.

Since the age-range for F includes age 2 which is subject to large discards additional analysis were made using age-
range 3-5 (Figure 5.4.6.5). The result is a scaling up of F value and Fysy proxy without changing the trend.
Furthermore, the ratio current F/Fysy remains unchanged. Therefore, this advice remains based on the age range used in
the assessment (2-5).

Comparison with previous assessment and advice

Previously the assessment was used as indicative of trends but not considered suitable for forecast. This year the
assessment is used for forecast and advice.

The advice last year was based on precautionary considerations. This year the advice is based on MSY approach.
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Assessment and management area

The assessment area of this stock (Divisions VIle-k) does not correspond to the TAC area (VIIb,c,d,e,f,g,h,j and k).
Whiting in Divisions Vllb.c are not assessed and whiting in Division VI1Id is considered to be part of the North Sea

stock (Subarea IV and Division VIId) (Section 6.4.5). Whatever management measures are implemented, they must be
consistent with the assessment area.

Figure 5.4.6.2 Whiting in Divisions VIle-k. TAC area in the boxes outlined in red, assessment area in blue

shading.

Stock - Recruitment Yield and Spawning Stock Biomass per Recruit

MSYBtrigger

Fishing Mortality (ages2-5)

Figure 5.4.6.3 Whiting in Divisions VIle-k. Stock recruitment plot and yield per recruit analysis..
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Restrospective analysis
Whiting Vlle-k

Recruits (age=Q) SSB

IgIm scoco O™ EEﬁC{:EEQjD O

1985 1990 1995 2000 2005 2010 1985 1990 1995 2000 2005 2010 1985 1990 1995 2000 2005 2010
year
Figure 5.4.6.4 Whiting in Divisions VIIe-k. Retrospective plots.

Fishing mortality

p
8
Fbar 2-5
Fbar 3-5
'6 Fmsy
1985 1995 2000 2005 2010
Year
Figure 5.4.6.5 Whiting in Divisions VIle-k. Comparing Fbar 2-5 with Fbar 3-5.

Sources

ICES. 2011. Report of the Working Group on Celtic Seas Ecosystems, 9-18 May 2012, Copenhagen, Demnark ICES
CM 2012/ACOM:12.
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Table 5.4.6.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

Whiting in Divisions VIle-k. ICES advice, management, and landings.

ICES

Advice

Status quo F; TAC
Precautionary TAC
Precautionary TAC

No increase inF; TAC
Precautionary TAC

If required, precautionary TAC
Within safe biological limits
Within safe biological limits
20% reduction in F

20% reduction in F

At least 20% reduction in F
At least 20% reduction in F
No increase in F

17% reduction in F

No increase in F

No increase in F

No increase in F

No increase in F

No increase in F

No increase in F

No increase in F

Reduction in F

Same advice as last year
Same advice as last year

See scenarios

No increase catch and improved

gear selection
MSY Approach

Weights in ‘000 t.

ITAC covers Subarea VII (except Division Vila).
2For the VIIf,g stock component.

3For the VIIf-h stock component.

4For the VIle-k stock component.

SFor the V1Ib.VIlc. VIId, Vile. VIII. Vllg. Villi, and VlIk.

ICESAdvice 2012, Book 5

Predicted catch conesp.

to advice
7.12
7.02
7.92
8.42
8°2
82
6.62
<942
8.23
8.63
<7.34
<8.24
12.44
<13.14
13.54
21.14
20.24
14.0
10.6
10.8

<17.5

Agreed

TAC1

22.0
22.0
25.0
26.0
27.0
27.0
25.0
22.2
21.0
31.7
31.7
27.0
21.6
19.9
19.9
19.95
16.955
14.4075
16.658
19.053

ICES
Landings

12.5
14.8
23.1
233
13.8
13.1
16.9
20.5
21.5
18.1
20.5
19.2
24.0
15.3
13.4
13.8
10.9
9.9
12.3
9.8
9.1
6.1
6.4
8.4
8.6
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Table 5.4.6.2 Whiting in Divisions VIle—k. Official landings (t) as reported to ICES, and total landings as used by
the ICES Working Group.

1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium 130 158 160 107 112 159 295 317 304 111 145 228 205 268 449
Denmark
France 7572 4024 7819 7763 9773 10,947 19771 19348 10006 9620 11285 13535 13400 9936 11370
Germany 14
Ireland 1,511 1227 2241 1309 1518 2036 1651 1764 1403 1875 3630 5053 6077 6115 6893
Netherlands 398 124 8
Spain 4 31 24
UK (E/W/ND) 1,192 986 751 910 1,098 1,632 1326 1829 2023 1393 1,776 1624 1803 1724 1,742
UK(Scotland) 1 33 32 20 41 16 23 23 34 42
United Kingdom
Channel Islands 2 2 2 1 1
Total 10,405 6,793 10,973 10215 12,503 14775 23,076 23290 13756 13054 16852 20463 21513 18116 20,520
Unallocated 1,376 3,192 -135 -263 149 353 -6,535 9,184 -248 -690 -532 -429 1,165 144 12
Total as used by
Working Group 11,781 9,985 10,838 9952 12,652 15128 16541 14106 13,508 12364 16320 20,034 22,678 18260 20,532

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011°
Belgium 479 448 194 171 149 149 129 180 218 128 127 87 101 99
Denmark
France 11,711 16418 9077 7203 7435 7435 5897 4811 5784 4649 3543 2739 3397 3390
Germany
Ireland 5226 5807 4795 5008 5332 5332 4003 4215 5709 4521 4764 27704 4187 4205
Netherlands 1 5 4 4 9 18 60 40 64 24 76 170
Spain 53 21 11 9 12 12 - 76 56 70 21 1 6
UK (E/W/NI) 1,706 1,344 1,249 943 843 843 758 586 471 402 569 764 757
UK(Scotland) 68 3 2 11 12 12 5 7 - 6 4 63 35
United Kingdom 689
Channel Islands 3 2 3 3 1 1 4 0 0 0 1 - 4 1
Total 19247 24043 15331 13353 13,788 13,788 10,895 9893 12298 9816 9093 6382 8563 8555
Unallocated -2 -4,128 -466 -583 -642  -3,205 -942 2,137 -2,765 -869  -3,35% -674 -139 523
Total as used by
Working Group 19245 19915 14,865 12,770 13,146 10,583 9954 12,030 9533 8948 5737 5708 8424 9077

: Preliminary

b Preliminary, Reported as VIIb-k

76

ICES Advice 2012, Book 5



Table 5.4.6.3 Whiting in Divisions VIle-k. Official landings (t) of whiting in Divisions VIIb,c (included in the

TAC area).
Country 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 20lla
France 57 76 65 37¢  ..1* 107 114 111 92 59 102 62 32 26 ., o 46
Treland 1,804 1233 403 323 206 563 357 38 423 135 65 49 100 760 o 4 195
Netherlands - - - - - - 2 - 3 - 2 - - -
Spain + + - 27 1 4 - 6 - 31 18 19 1 4 - 4
UK(E/W/NT) 24 % 75 49 10 6 5 4 5 1 11 5 1 1 ) - 5.1
UK(Scotland) 71 17 4 27 - 19 1 + -
Total 2046 1422 547 463 217 699 479 507 523 226 198 135 134 107 128 215 246
*See VIIg-k.
Table 5.4.6.4 Whiting in Divisions VIle-k. Summary of stock assessment (weights in tonnes).

Year Recruitment SSB Landings Mean F

Agel Ages 2-5
thousands tonnes tonnes

1982 62046 18983 11225 1.0732

1983 50255 16986 11781 1.4159

1984 53996 17509 9985 1.2200

1985 71465 17574 10838 1.0375

1986 133034 18628 9952 1.0209

1987 105426 25009 12652 1.3249

1988 33074 33778 15128 1.0757

1989 55016 34797 16541 0.9668

1990 108400 27470 14106 0.9771

1991 163413 24235 13508 1.1876

1992 145916 32337 12364 0.8218

1993 193753 47082 16320 0.7801

1994 107308 62659 20034 0.5999

1995 63292 74701 22678 0.5303

1996 58627 72810 18260 0.3917

1997 56795 63036 20532 0.4041

1998 65959 50046 19245 0.5046

1999 135002 39435 19915 0.8169

2000 63991 34625 14865 0.7507

2001 38810 40051 12770 0.8736

2002 38413 40270 13146 0.6592

2003 42749 33569 10583 0.4862

2004 40570 30513 9953 0.4538

2005 38429 27127 12030 0.7869

2006 41180 22789 9533 0.8335

2007 72182 21287 8947 1.1277

2008 122602 22276 5737 0.66350

2009 96491 35447 6386 0.4180

2010 52601 54084 8442 0.3935

2011 17706 64640 9077 0.2416

2012 71030* 67942

Average 77404 37797 13218 0.7946

*GM (1982-2009)
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5.4.7 Advice June 2012

ECOREGION Celtic Seas and West of Scotland
STOCK Plaice in Division Vila (Irish Sea)

Adyvice for 2013
Based on the ICES approach for data limited stocks, ICES advises that landings should be no more than 490 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

Stock status

F (Fishing Mortality)
2009-2011 0 2011
MSY (Fmsy) (9] Unknown
Z;:)cl’?)l;tcll(zlz;gFK‘r) O Unknown
Qualitative evaluation ® Below poss. reference points
SSB (Spawning Stock Biomass)
2008-2012
MSY (Btngger) e Unknown
D € Unkaown
Qualitative evaluation Above poss. reference points Fishing mortality (ages 3-6)
Catch (tonnes)
7000 n
6000 s
5000 -
4000 - 1
3000 -
2000 4 "
1000 0

BGOSR HorP RN EER

i b v i 2 d* i i i d* i i e rvj oNEeM (N

SSB (AP o utput) NIGFS-WIBTS-Ql ... NIGFS-WIBTS-Q4

UK(EW)-BTS-Q3 . A[PMi/-2SE

Figure 5.4.7.1 Plaice in Division Vila (Irish Sea). Lower left: Official landings (grey bars) and estimated discards (red bars
from 2004). Lower right: SSB trend from Aarts and Poos model (mean standardised, blue line) and survey
data: annual egg production estimates (AEPM) of SSB (red circles) mean standardised indices of SSB derived
from NI groundfish surveys NI-GFS-WIBTS-Q1 and Q4 (dashed and dotted black lines, respectively) and the
biomass of ages 1M calculated from UK beam trawl survey (UK(E&W)-BTS-Q3) (solid grey line). Upper
right: SSB and F over the years for the time series used in the assessment.

The average of the stock size indicator (mean standardized SSB from the A&P model output) in the last two years
(2010-2011) is about 2% higher than the average of'the three previous years (2007-2009).

The surveys and SSB trends show an increase in stock size since the mid-1990s to a stable level. Fishery-independent
estimates of plaice SSB from the annual egg production method (AEPM) surveys increased from 9000 t in 1995 to
14000-15000 t since 2006. The recent fishing mortality is likely to be very low as the estimates oftotal catch (landings
and discards) since 2006 are only around 15% of the AEPM estimates of SSB over this period, and the catches also
include iimnature plaice. Total mortality from the assessment shows a declining trend since the early 1990s to a stable
level. The recruitment as assessed by the beam trawl survey lias been varying without trends in recent years.

Management plans

No specific management objectives are known to ICES.
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Biology

There are considered to be three main spawning areas of plaice in the Irish Sea: one off'the Irish coast, another northeast
of'the Isle of Man towards the Cumbrian coast, and the third off the north Wales coast. Cardigan Bay in St. George’s
Channel lias also been identified as a spawning ground for plaice in the Irish Sea. The level of mixing between the
eastern and western components of the Irish Sea stock appears small. Males are smaller than females and mean length at
age of both sexes has generally declined since the mid 1990s. Survey data indicate that males of ages 1-5 and females
ofage 1-3 are generally below minimum landing size (MLS).

Environmental influence on the stock

Time series of recruitment estimates for all plaice stocks in waters around the UK (Irish Sea, Celtic Sea, western and
eastern Channel, North Sea) show a high degree of synchrony and significant negative relationships with sea surface
temperature.

The fisheries

A very high proportion of the catch is discarded. In the eastern Irish Sea plaice are caught by the mixed demersal
fishery, largely UK otter trawlers, and as a bycatch in targeted sole beam trawl fisheries, dominated by Belgian trawlers.
Total effort (horns fished) in the UK fleets targeting plaice have declined to the lowest levels recorded. Total effort by
the Belgian beam trawl fleet has declined steadily from a peak in 2002. In the western Irish Sea, plaice are caught by the
Irish and UK Nephrops fisheries: effort by these fisheries is greater than in the mixed demersal and beam fisheries
combined. The regulations affecting plaice and other demersal stocks in Division Vila remain linked to those
implemented under the Irish Sea cod long-term management plan.

Catch distribution Catch (2011) 11981where 50% landings, 50% discards. Landings: 594 t where 70% beam trawl
and 30% otter trawl. ICES estimates of discards: 604 t where 49% beam trawl and 51% otter
trawl.

Effects of the fisheries on the ecosystem

A proportion of the plaice catch is caught by beam trawl fisheries. Beam trawling, especially using chain-mat gear, is
known to have a significant impact on the benthic communities, although less so on soft substrates and in areas which
have been historically exploited by this fishing method.

Quality considerations

ICES considered that the Aarts and Poos assessment model might no longer be appropriate due to the revision of
recruitment trends after the inclusion ofthe 2011 data. The assessment this year uses all survey data in addition to the
Aarts and Poos (2009) assessment model to show SSB and mortality trends. All survey information is displaying similar
trends. Given the existing information, ICES considers the recent trends from the Aarts and Poos assessment model still
to be relevant. Therefore, the advice is based on relative trends of SSB derived from Aarts and Poos (2009) assessment
model.

The methods applied to derive quantitative advice for data limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Trends based on Aarts and Poos (2009) assessment model and survey trends.

Input data 3 survey indices (UK (E&W)-BTS-Q3, NIGFS-WIBTS-QI, NIGFS-WIBTS-Q4), annual
egg production survey of spawning stock size.

Discards and bycatch Discards included in the assessment.

Indicators None.

Other information Scheduled for benchmark in 2013.

Working group report WGCSE
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5.4.7 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Division VIIa (Irish Sea)

Reference points

No reference points are defined for this stock.

Outlook for 2013

No reliable forecast can be presented for this stock, because absolute level of stock size is uncertain.
ICES approach to data limited stocks

For data limited stocks for which an abundance index is available, ICES uses as a harvest control rule an index-adjusted
status-quo catch. The advice is based on a comparison of the two most recent index values with the three preceding
values, combined with recent catch or landings data. Knowledge about the exploitation status also influences the
advised catch.

For this stock the abundance is estimated to have increased by about 2% between 2007-2009 (average of the three
years) and 2010-2011 (average of the two years). This implies an increase of landings of at most 2% in relation to the
last three years average landings, corresponding to landings of no more than 490 t.

Considering that the stock is below possible fishing mortality reference points, no additional precautionary reduction is
needed.

Additional considerations

The high level of discarding (typically up to 80% in number) in this fishery indicates a mismatch between the minimum
landing size and the mesh size of the gear being used. Measures, such as the introduction of grids to Nephrops trawlers,
which reduce discarding will result in increased future yield potentials. Gear selectivity trials and monitoring from four
Irish Nephrops trawlers using grids since 2009 indicate a potential 75% drop in fish bycatch (BIM, 2009). The absolute
level of catch estimates compared to independent estimates of spawning stock biomass using the Annual Egg
Production Method, confirm that plaice in the Irish Sea is lightly exploited. SSB estimates for 2006-2010 were 14-15
kt (Figure 5.4.7.3) compared to catch estimates 2—3 kt (which also include significant amount of discarded juvenile
fish),

Up to 2010 ICES carried out an assessment using landings-at-age data. Discard sampling studies have indicated variable
discarding rates up to 80% by number. This year, an assessment model that includes discard data since 2004 was
explored, and it was not considered appropriate to assess SSB and fishing mortality trends because of the reversal of the
recruitment trend after the inclusion of the 2011 data. The high discard and catch estimates for 2007 and 2010 are
downscaled by the assessment model, while the low discards estimate in 2011 has not been tracked by the model. The
discard data are noisy and the assessment would benefit from increased sampling intensity. Estimation of partial fishing
mortalities due to the landed and discarded component indicates that the fraction of fishing mortality due to discarding
has increased since 2004 (Figure 5.4.7.4).

Regulations and their effects
Technical measures in force are minimum mesh sizes and minimum landing size (27 cm).

The TAC is not constraining: from 1998 onwards landings have been consistently below the TAC. Of the countries with
a TAC for plaice in the Irish Sea only Belgium took its allowance in 2011.

Considering the high level of discarding observed in this stock, gear selectivity regulations have had little effect. The
closures of cod spawning-grounds that have been in force since 2000 are unlikely to have had a significant impact on
catches by the plaice fishery. In 2000, the closure covered the western and eastern Irish Sea. Since then, the closure has
been mainly in the western part, whereas the majority of the plaice fishery has taken place in the eastern part of the Irish
Sea.
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Changes in fishing technology and fishing patterns

Fishing effort in the Irish Sea beam trawl fleet declined significantly in 2008 and remained at a low level in 2009 and
2010. Fishing effort in larger mesh (>100 mm) otter trawl fleets declined substantially since 2002 with the introduction
of the cod recovery plan. Total effort (hours fished) in these fleets has declined to the lowest level since 1979.

Data and methods

The benchmark in 2011 investigated several assessment methods to explore options for incorporating a short time-series
of discard observations into the assessment. None of the approaches examined proved to be entirely satisfactory. The
Aarts and Poos (2009) method, developed initially for North Sea plaice, was chosen to be used as a trends only
assessment for the provision of management advice but could not be used as a basis for predicting future catch options.
Due to the revision of recruitment trends after the inclusion of the 2011 data, ICES considers that this assessment might
no longer be appropriate. Trends in SSB and mortality were assessed using all available survey data. Given the existing
information, ICES considers that recent trends from the Aarts and Poos model are still appropriate for the basis of
management advice.

Comparison with previous assessment and advice

The assessment model is the same as last year’s model, but due to the uncertainty in the Aarts and Poos assessment
model all survey data were used in addition to show SSB and mortality trends. The perception of the stock trends did
not change from last year.

Last year the basis for the advice was the precautionary considerations, and this year the basis for the advice is the ICES
approach to Data Limited Stocks.

Sources

Aarts, G., and Poos, J.J. 2009. Comprehensive discard reconstruction and abundance estimation using flexible
selectivity functions. ICES Journal of Marine Science, 66: 763-771.

BIM.2009. Summary report of Gear Trials to Support Ireland’s Submission under Articles 11 & 13 of Reg. 1342/2008.
Nephrops Fisheries VIIa & VIIb-k. Project 09.SM.T1.01. Bord Iascaigh Mhara (BIM) May 2009.

ICES. 2011. Report of the Benchmark Workshop on Flatfish (WKFLAT), 1-8 February 2011, Copenhagen, Denmark.
ICES CM 2011/ACOM:39.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.7.2 Plaice in Division Vila. Estimated catch, landings and discards. Recruitment (age 1), Fishing

mortality (ages 3-6) and SSB trends (Central trend lines are mean estimated values per year,

surrounding lines are 90% confidence intervals. Horizontal lines in standardised plots are mean of
the time series).

m % F(landings) 0% F(discards)
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Figure 5.4.7.3 Plaice in Division Vila (Irish Sea). Percentage of fishing mortality due to the landed and discarded
components.
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Table 5.4.7.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013

ICES Advice

F high; no long-tenn gains in increasing F
No increase in F

80% ofF(87); TAC

Halt decline in SSB; TAC

Rebuild SSB to SSB(90); TAC

70% ofF(90)

F=0.55-2800t

Long-tenn gains in decreasing F
Long-tenn gains in decreasing F

No long-tenn gain in increasing F

No advice

No increase in F

Keep F below Fa

Keep F below Fm

Keep F below Fa

Keep F below Fm

No increase in F

F<Fm

F<Fm

F<Fpa

F<Fpa

F<Fm

No long-tenn gains in increasing F above F0i
No long-tenn gains in increasing F above FOi

Effort should be consistent with no increase in
catches
Catches should not increase

Landings should be no more than 2% more than

recent landings (last 3 years)

Weights in ‘000 t.
1Catch at status quo F.

ICESAdvice 2012, Book 5

Predicted
catch conesp.
to advice

5.0
4.8
5.8
5.1
3.3
3.0
2.8
<3.7
2.41
2.5
2.4
2.4
<23
<2.4
<2.8
1.9
1.6
2.97
5.9
6.5
52
1.43
1.63

<0.490

Agreed
TAC

5.0
5.0
5.8
5.1
4.5
3.8
2.8
3.1
2.8
245
2.1
24
24
24
2.0
24
1.675
1.34
1.608
1.608
1.849
1.849
143
1.63
1.627

1.627

Plaice in Division Vila (Irish Sea). ICES advice, management, and landings.

Official
landings

5.6
44
4.2
4.0
2.8
32
2.0
2.1
2.0
1.9
2.0
1.8
1.6
1.4
L.5
L5
1.6
1.1
1.3
0.9
0.8
0.5
0.48
0.38
0.59

ICES
Landings

6.2
5.0
4.4
33
2.6
33
2.0
2.1
1.9
1.7
1.9
1.8
1.6
1.4
1.5
1.6
1.6
1.1
1.3
0.9
0.8
0.6
0.46
0.38
0.59
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Table 5.4.7.2

Plaice in Division VIla (Irish Sea). Landings (tonnes) by country and ICES estimates of total catch.

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Belgium 321 128 332 327 344 459 327 275 325 482 636 628 431 566 343 194 157 197 138 332
France 42 19 13 10 11 8 8 5 14 9 8 7 2 9 2 2 2 0.4 02 0.28
Ireland 1,355 654 547 557 538 543 730 541 420 378 370 490 328 272 179 194 102 73 89 118
Netherlands - - - - 69 110 27 30 47 - - - - - - - - - - -
UK (Eng.&Wales) 1381 1119 1082 1050 878 798 679 687 610 607 569 409 369 422 413 412 300 185 148 145
UK (Isle of Man) 24 13 14 20 16 11 14 5 6 1 1 1 0 0 0 0 1 0.5 0.25
UK (N. Ireland)

UK (Scotland) 70 72 63 60 18 25 18 23 21 11 7 9 4 1 0 0 1 2 3 0
UK (Total)

Total 3193 2005 2051 2024 1874 1954 1803 1566 1443 1483 1591 1544 1134 1270 937 802 562 457 379 594
Discards - - - - - - - - - - - - 628 1210 1254 1743 1270 1131 2560 604
Unallocated 74 -9 15 -150  -167 -83 -38 34 =72 -15 32 15 9 11 -5 3 1 2 0 0
Total figures used

by the Working

Group for stock

assessment 3267 1996 2006 1874 1707 1871 1765 1600 1371 1473 1623 1559 1771 2491 2186 2548 1833 1591 2938 1198
'Provisional.

Northern Ireland included with England and Wales.
{UK (Total) excludes Isle of Man data}.



Table 5.4.7.2 Plaice in Division VIla (Irish Sea). Absolute SSB (000 t) of the annual egg production estimates
(AEPM), relative SSB (kg / 3 miles) derived from NI groundfish surveys NI-GFS-WIBTS-Q1 and
Q4, the relative biomass (kg / km) of ages 1-4 calculated from UK beam trawl survey
(UK(E&W)-BTS-Q3) and the mean standardised SSB output from the AP model.

Year AEPM NIGFS-WIBTS-Q1 NIGFS-WIBTS-Q4 UK(EW)-BTS-Q3 AP model

1993 13.27 4.64 1.49 0.49
1994 10.09 9.20 1.32 0.44
1995 9.08 7.59 477 1.09 0.44
1996 7.96 8.69 1.11 0.50
1997 13.73 8.22 1.48 0.52
1998 12.50 539 1.46 0.63
1999 9.37 6.90 1.51 0.71
2000  13.30 15.79 10.50 1.69 0.81
2001 13.52 13.93 1.47 1.05
2002 13.36 9.98 2.00 124
2003 26.79 18.65 2.47 1.50
2004 10.55 8.49 2.49 1.34
2005 15.86 11.58 1.77 137
2006 14.42 9.57 7.20 1.66 1.46
2007 8.73 8.48 1.90 121
2008 14.35 6.33 11.28 1.89 135
2009 11.00 14.83 1.99 1.30
2010  15.07 22.67 17.61 1.66 124
2011 23.68 17.57 1.49 139
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5.4.8 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Divisions VIIf,g (Celtic Sea)

Adyvice for 2013

Based on the ICES approach for data limited stocks, ICES advises that landings should be no more than 360 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).
Discards exceed landings and technical measures should be introduced to reduce discard rates.

Stock status

F (Fishing Mortality)
2009 2010 2011
MSY (Fmsy) e e o Unknown
Precautionary
approach (Fpa,Fkn) e e e Unknown
Qualitative evaluation (X) Above poss. reference points
SSB (Spawning Stock Biomass)
2007-2011
MSYtBttgglJ e Unknown
Precautionary
approach (Bpa,Blim) e Unknown
Qualitative evaluation E Below poss. reference points
Estimated catch (tonnes) uDISlow Recruitment (age 1)
. h d95th il * Landings
(median, 5th an th percentiles) aCatch
3000 Catch uncertain pre 2004
2000
1000
1-* 1 1 1- NJ NJ NJ NJ NJ NJ
uo uD uD uo (0] [e] o o o 0‘
KOS B S S % & B
Total fishing mortality (ages 3 to 6) Spawning stock biomass
B B B B NJ NJ NJ NJ NJ NJ L* L* L* i* NJ NJ NJ NJ NJ NJ
¥ B 0 g ¢ o ¢ 8 ¢ BB BB 8 s 8 5 %
NJ - a o NI i a 00 o NJ - a 00 o NJ i a o
Figure 5.4.8.1 Plaice in Divisions VIIfg. Estimated catch, landings and discards; Recruitment (age 1); Fishing mortality

(ages 3-6); and SSB trends (Central trend lines are the mean estimated values per year, surrounding lines are
90% confidence intervals. Horizontal lines in standardized plots are the mean ofthe time series).

The assessment is indicative of trends only. SSB lias increased since 2004 but is considered to be well below historic

levels (based on coimnercial lpue series starting in the 1970s). Fishing mortality remained stable from 2000, but is
estimated to have increased in 2011 resulting from increased discarding. The increase in F in 2011 is considered
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uncertain but fishing mortality is considered to be well above levels that would increase SSB to historic levels and
achieve high long tenn yields. Recruitment has been fluctuating without clear trend in recent years.

The average ofthe stock size indicator (SSB) in the last two years (2010-2011) is 1.5 % higher than the average of the
three previous years (2007-2009).

Management plans
No specific management objectives are known to ICES.
Biology

Plaice aggregate at spawning grounds of the North Cornwall coast in the Ist quarter ofthe year. The condition factor for
plaice is highest in summer/autumn on the more dispersed feeding grounds.

Environmental influence on the stock

Juvenile plaice are distributed inshore and migrate offshore at maturity. The recruitment of Celtic Sea plaice and
neighbouring stocks appear to be related to sea temperature changes.

The fisheries

The mixed plaice and sole fishery is dominated by beam trawls and otter trawls, with bycatch of both coimnercial and
non-coimnercial species. The main fishery occurs in the spawning area off the north Cornish coast, at depths greater
than 40 m, about 20 to 25 miles offshore. Although plaice are taken throughout the year, the larger landings occur
during February-March after the peak of spawning, and again in September. There is a high rate of discarding in both
beam and otter trawl fisheries.

Catch distribution  Catches (2011) = 1528 t where 28% landings (421 1), 72% discards (1107 t).
Effects of the fisheries on the ecosystem

Beam trawling, especially using chain-mat gear, is known to have a significant impact on the benthic communities,
although less so on soft substrates and in areas which have been historically exploited by this fishing method.

Quality considerations

Discards are substantial (mainly below the minimum landing size) and have ranged from 30% to 70% in number. In
2011 discards have been included in the assessment for the first time. The time series of discard data available is short
and consequently the revised assessment estimates are considered relative. Additionally, low levels of at sea sampling
attribute to uncertainties. Estimation of partial fishing mortalities due to the landed and discarded component indicates
that the fraction of F due to discarding lias increased since 2004 and is considered high but uncertain during 2011
(Figure 5.4.8.3).

The advice is based on the relative trends in SSB derived from the Aarts and Poos (2009) assessment model. The
harvest control rules are expected to stabilize stock size, but they may not be suitable if the stock size is low and/or
overfished. The methods applied to derive quantitative advice for data limited stocks are expected to evolve as they are
further developed and validated.

Scientific basis
Assessment type Trends only based on Aarts and Poos (2009) assessment model.
Input data 1 survey index (UK (E&W)-BTS-Q3).
2 coimnercial indices (UK otter, UK beam).
Discards and bycatch Discards included in the assessment (2004-2011).
Other information Benchmarked in 2011.
Working group report WGCSE
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5.4.8 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Divisions VIIf,g (Celtic Sea)

Reference points

No reference points are defined for this stock. Previous precautionary reference points (2010) are no longer considered
appropriate.

Outlook for 2013

No reliable forecast can be presented for this stock because the assessment is only indicative of trends and the absolute
level of stock size is uncertain.

ICES approach to data limited stocks

For data limited stocks for which a biomass index is available, ICES uses as harvest control rule an index-adjusted
status-quo landings. The advice is based on a comparison of the two most recent index values with the three preceding
values, combined with recent catch or landings data. Knowledge about the exploitation status also influences the
advised landings.

For this stock the biomass is estimated to have increased by 1.5% between 2007-2009 (average of the three years) and
2010-2011 (average of the two years). This implies an increase of landings of at most 1.5% in relation to the last three
years average landings, corresponding to landings of no more than 446 t. Additionally, considering that is considered
overexploited, ICES advises that landings should decrease by a further 20% as a precautionary buffer. This results in
landings of no more than 360 t in 2013.

Additional considerations
Management considerations

Discard rates are high for this stock in some seasons/fleets. The high level of discarding indicated in this mixed fishery
would suggest a mismatch between the mesh size employed and the size of the fish landed. Increases in the mesh size of
the gear will result in fewer discards and in increased yield from the fishery. The use of larger-mesh gear should be
encouraged in this fishery in instances where mixed fishery issues allow for it.

Catch rates by commercial fleets and research surveys are well below historic levels and the stock is considered at a low
level (Figure 5.4.8.2).

Regulations and their effects

Plaice in the Bristol Channel and Celtic Sea (ICES Divisions VIIf,g) are managed by TAC and technical measures.
Technical measures in force for this stock are minimum mesh sizes, minimum landing size, and restricted areas for
certain classes of vessels. The minimum landing size for plaice in Divisions VIIf,g is 27 cm.

Since 2005, ICES rectangles 30E4, 31E4, and 32E3 have been closed during the first quarter with the intention of
reducing the fishing mortality of cod. There is evidence that this closure has redistributed effort to other areas. The
effect this had on fishing mortality of plaice is uncertain.

Information from the fishing industry

The UK Fisheries Science Partnership investigations conducted in the Eastern Celtic Sea and Bristol Channel during
2005 confirmed the presence of spawning aggregations off the north Cornwall coast. The main issues for the fishery in
Divisions VIIf,g were displacement of effort due to the cod recovery zone; and the restrictions on the use of 80 mm
mesh west of 7° west.

Data and methods

The benchmark investigated several assessment methods to explore options for incorporating a short time-series of

discard observations into the assessment. None of the approaches examined proved to be entirely satisfactory. The
group concluded that the Aarts and Poos (2009) method, developed initially for North Sea plaice, could be used as a

88 ICES Advice 2012, Book 5



trends only assessment for the provision of management advice but could not be used as a basis for predicting future
catch options.

Comparison with previous assessment and advice
The assessment model is the same as last year’s model.

Last year the basis for the advice was the precautionary considerations, and this year the basis for the advice is the ICES
approach to Data Limited Stocks.

Sources

Aarts, G., and Poos, J.J. 2009. Comprehensive discard reconstruction and abundance estimation using flexible
selectivity functions. ICES Journal of Marine Science, 66: 763-771.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.

ICES. 2011. Report of the Benchmark Workshop on Flatfish (WKFLAT), 1-8 February 2011, Copenhagen, Demnark.
ICES CM 2011/ACOM:39.

Viifg plaice: UK(E&W) LPUE and CPUE

+Vlig east oftrawl

ViIg east bitrawl

Ireland: fleet LPUE Vlig

Belgian Beam trawl LPUE Vlifg

Figure 5.4.8.2a Plaice in Divisions VIIfg. Coimnercial landings per unit effort (Ipue) for the UK (in Vl1lfg), Ireland
(Vllg) and Belgium (VI1Ifg).
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Vlifg plaice: UK(E&W) LPUE and CPUE

12
10 — *— Vlg east o/trawl
— X— Vlig east b/trawl
— -— UK(E&W)-BTSurvey
8
4
2
0
Figure 5.4.8.2b Plaice in Divisions VlIfg. UK bottom trawl survey (b/trawl survey) compared to coimnercial
landings per unit effort (Ipue) for the UK.
m Discards
90% -
Landings

80% -
70% -
60% -
50% -
40% -
30% -
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10% -
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Figure 5.4.8.3 Plaice in Divisions VIIfg. Percentage of fishing mortality due to the landed and discarded
component.
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Table 5.4.8.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

ICES Advice

TAC not to be restrictive on other species
TAC not to be restrictive on other species
TAC not to be restrictive on other species
F likely to be F(88)

F likely to be F(89)

No long-tenn gains in increasing F

No long-tenn gains in increasing F

No long-tenn gains in increasing F

No increase in F

20% reduction in F

20% reduction in F

20% reduction in F

35% reduction in F

30% reduction in F

40% reduction in F

At least 35% reduction in F

At least 40% reduction in F

F <0.10 or recovery plan

70% reduction in F or recovery plan

50% reduction in F or recovery plan
50% reduction in F or recovery plan
60% reduction in F

75% reduction in F

50% reduction in F

See scenarios

Reduce catches

Decrease landings by 19% (1.5% increase
followed by 20% PA reduction)

Weights in ‘000 t.
N/A French landings not available.

ICESAdvice 2012, Book 5

Predicted
catch conesp.
to advice

-1.9
-1.7

1.29
0.93
1.10
1.00
0.67
0.70
0.60
0.68
<0.66
<0.21
<0.25
<0.40
<0.38
<0.24
<0.17
<0.33

<0.36

Agreed
TAC

1.8
2.5
2.5

1.9

1.9

1.5

1.4

1.4

1.4

1.1

1.1

1.1
0.9

0.80
0.76
0.68
0.66
0.56
0.48
0.48
0.42
0.49
0.42
0.45
0.41
0.37

Plaice in Divisions VlIf.g. ICES advice, management, and landings.

Official
Landings

1.91
2.19
2.58
222

1.83

1.36

1.30
0.98
0.96
0.98

1.26

1.15
0.66
0.72
0.68
0.62
0.56
0.49
0.40
0.41
0.42
0.38
N/A
0.44

ICES
Landings

1.90
2.12
2.15
2.08

1.50

1.19

1.11

1.07

1.03
0.95

1.22

1.07
0.97
0.72
0.71
0.64
0.59
0.51
0.39
0.40
0.41
0.44
0.46
0.43
0.42
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Table 5.4.8.2 Plaice in Divisions VIIf,g. Nominal landings (in tonnes) as reported to ICES by country and total
landings and catches as estimated by ICES.
1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
Belgium 214 196 171 372 365 341 314 283 357 665
UK (Engl. & Wales) 150 152 176 227 251 196 279 366 466 529
France 365 527 467 706 697 568 532 558 493 878
Ireland 28 0 49 61 64 198 48 72 91 302
N. Ireland
Netherlands 9
Scotland 0 0 0 7 0 0 0 0 0 1
Total reported 757 875 863 1373 1377 1303 1173 1279 1407 2384
Discards N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Unallocated 0 0 0 0 0 0 =27 -69 345 -693
ICES Landings 757 875 863 1373 1377 1303 1146 1210 1752 1691
ICES Catch N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Belgium 581 617 843 794 836 371 542 350 346 410
UK (Engl. & Wales) 496 629 471 497 392 302 290 251 284 239
France 708 721 1089 767 444 504 373 298 254 246
Ireland 127 226 180 160 155 180 89 82 70 83
N. Ireland 1
Scotland 1 5 9 1 2
Total reported 1912 2194 2583 2219 1827 1362 1303 982 956 978
Discards N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Unallocated -11 -78 -432 -137 -326 -174 -189 88 72 -26
ICES Landings 1901 2116 2151 2082 1501 1188 1114 1070 1028 952
ICES Catch N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Belgium 594 540 371 224 241 248 221 212 168 172
UK (Engl. & Wales) 258 176 170 134 136 105 127 87 55 88
France 329 298 287 262 186 165 145 132 106
Ireland 78 135 115 76 45 79 51 45 44 48
Total reported 1259 1149 656 721 684 618 564 489 399 414
Discards N/A N/A N/A N/A N/A N/A N/A 274 321 453
Unallocated -42 -82 312 -3 30 24 30 21 -13 -10
ICES Landings 1217 1067 968 718 714 642 594 510 386 404
ICES Catch N/A N/A N/A N/A N/A N/A N/A 784 707 857
2007 2008 2009 2010 2011
Belgium 194 187 216 188 210
UK (Engl. & Wales) 61 63 55 54 45
France 104 62 N/A 136 98
Ireland 58 63 63 63 67
Total reported 417 375 N/A 442 420
Discards 1288 583 608 670 1107
Unallocated -7 62 N/A -9 1
ICES Landings 410 437 463 433 421
ICES Catch 1698 1020 1071 1103 1528
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5.4.9 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Division Vile (Western Channel)

Advice for 2013

ICES advises on the basis ofthe transition to the MSY approach that landings ofplaice in Division Vile in 2013 should
be no more than 2100 t.

Stock status

F (Fishing Mortality)

2009 2010 2011 6
MSY (Fmsy) Q © ~  Above target 5
Precautionar !
ut y . e e Undefined ¢
approach (Fpa,Fiim) R
SSB (Spawning Stock Biomass)
2010 2011 2012 '1
MSYtB") © © Above trigger 0
Precautionary . © © Undefined 0.0 0.5 1.0
approach (Bpa,Bilm) Fishing Mortality (ages 3-6)
i s Landings )5 Recruitment (age 1)
3
it 20
2.5 o
2 1 15
1.5 *Lf 10
1
5
0.5 E
0 (%J 0
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
1.0 Fishing M ortality FMSY ) Spawning Stock Biomass MSYBtngger
. 4
10 o5
r% s
0.4
cu 2
T02 1
0.0 0
1980 1985 1990 1995 2000 2005 2010 1980 1985 1990 1995 2000 2005 2010
Figure 5.4.9.1 Plaice in Division Vile (Western Channel). Summary of stock assessment (weights in thousand tonnes). Predicted

recruitment values are shaded. Top right: SSB and F for the time-series used in the assessment.
The large reduction of F in 2009 is confirmed in subsequent years’ estimates, but remains well above FMsY- SSB has
increased in the last three years and is currently well above MSY Bingger due to the large recruitment in 2010. The recent
dynamics of'the stock has caused a revision of MSY Bingger.
Management plans
No specific management objectives are known to ICES.
Biology
Plaice aggregate at spawning grounds in the Ist quarter of the year. The condition factor for plaice is highest in

summer/autumn on the more dispersed feeding grounds. Tagging studies show spawning migrations from Division Vile
to VI1Id during the Ist quarter of the year. It is assmned that 15% ofthe Ist quarter plaice catch in Division V1ld consists
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of fish from Division Vile. Suitable sites for nurseries are located in shallow waters, close to fresh and cool seasonal water
inflow.

The fisheries

Plaice are taken as a bycatch in the beam trawl fishery mainly targeting sole and anglerfish, and as part of a mixed
demersal fishery by otter trawlers. The main fishery is south and west of Start Point. Although plaice are taken
throughout the year, the larger landings are usually during February, March, October, and November. Discarding
appears to be higher in quarters 1 and 2 in this fishery, but is low compared to other plaice stocks.

Catch Landings in 2011 were 1332 t (55% beam, 40% otter (dem), 2% gillnets, and 3% other gear (mostly
distribution caught by the above gears, but not available separately by all countries). In addition, 173 t landed
from Division VIId are included in the assessment, reflecting the 15% Q1 migration correction
(unknown gear).
Total catch (2011) = 1505 kt, where 100% were landings (no discards, industrial bycatch, or
unaccounted removals)

Effects of the fisheries on the ecosystem

Beam trawling, especially using chain-mat gear, is known to have a significant impact on the benthic communities,
although less so on soft substrates and in areas which have been historically exploited by this fishing method. Some
beam trawlers are experimenting with benthic drop-out panels that release about 75% of benthic invertebrates from the
catches. Full square mesh codends are being tested in order to reduce the capture of benthos further and improve the
selection profile of gadoids.

Quality considerations

There is uncertainty about the stock structure due to migration between this area and the Eastern Channel during the
spawning period, which is now partially corrected for in the assessment by an added element of Division V1ld catches
and age information to account for migration (ICES, 2010). There is a heavy reliance on the age composition data
derived from UK(E+W) sample data. Discards are not included in the assessment. Discard rates of plaice in Division
Vile are much lower compared to other plaice stocks and their omission is unlikely to significantly alter SSB and
mortality trends.

This assessment would benefit from the addition of age composition information from both the French and Belgian fleet
who collectively account for 30% of the total landings for this stock. Including discard estimates would also improve
the assessment.

SSB ('000 tonnes) Fishing mortality: 3-7 Recruitment. Age: 1
Millions
1 -
01 1 +
1997 2002 2007
Figure 5.4.9.2 Plaice in Division Vile (Western Channel). Historical assessment results (fmal-year recruitment estimates

included). The stock was benchmarked in 2010, resulting in the step change in the SSB in this plot.

Scientific basis
Assessment type Age-based analytical assessment (XSA).
Input data One fishery independent survey index (UK-WEC-BTS);
one industry-science survey (FSP-7e UK-(E+W));
three coimnercial lpue indices (UK WECOT, UK WECBT, UK WECOT historical).

Discards and bycatch Not included in the assessment.
Indicators None.
Other information Benchmarked in 2010 (WKFLAT 2010).

Working group report WGCSE
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5.4.9 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Division VIle (Western Channel)

Reference points

Type Value Technical basis
MSY MSY Byigger 1650 Preliminary based on lowest SSB (in converged part of XSA) from
which the stock has recovered.
Approach Fuisy 0.24 F..x2012. This value is stock specific.
Biim Not defined.
Precautionary | By, Not defined.
Approach Fiim Not defined.
Fla Not defined.

(unchanged since: 2012)

Yield and spawning biomass per Recruit F-reference points (2012:

FishMort  Yield/R SSB/R
Ages 3-6
Average last 3
years 0.48 0.30 0.61
Froex 0.24 0.32 1.25
Fo, 0.11 0.29 2.32
Fred 0.61 0.29 0.47

Outlook for 2013

Basis: F (2012) = Fy, = mean F (2009-2011) = 0.48; SSB (2013) = 5800 t; R (2012) = GM (1980-2009) = 6000
(thousands); landings (2012) = 3000 t.

Rationale Landinlgs Basis F SSB %SSB ,
(2013)" (2013) (2014) | change ?
MSY framework 1.4 Fusy (F2o12 * 0.50) 0.24 6.7 +15%
MSY transition 2.1 (0.4*F2010+0.6*FMsy) = F2012*0.75 0.36 6.0 +3%
Zero catch 0 F=0 0.00 8.3 +43%
Other options 1.4 Fsq120 *¥0.5 0.24 6.7 +15%
1.7 Fa012 *¥0.6 0.29 6.4 +10%
2.0 Fao12 0.7 0.34 6.1 +5%
2.2 Fy01o ¥0.8 0.39 5.9 +1%
2.5 F012 *¥0.9 0.43 5.6 —3%
2.7 Fa012 *¥1.0 0.48 5.4 —7%
3.0 Fopp *1.1 0.53 5.2 -11%

Weights in thousand tonnes.

No information for percentile TAC changes can be shown as the TAC is for Divisions VIld,e.

Y Landings of plaice in Division VIIe, calculated as the projected total stock landings less the stock landings that occur
in Division VIId. The subtracted value (180 t) is estimated based on the plaice catch advice for Division VIId for
2013, using the recent 3-year average (2009-2011) proportion of the Division Vlle plaice stock in the annual plaice
landings in Division VIId.

% SSB 2014 relative to SSB 2013.

MSY approach

Following the ICES MSY framework implies fishing mortality to be reduced to 0.24 (at Fy;sy as SSB in 2013 is above
MSY Biyigeer), resulting in landings of 1400 tin 2013. This is expected to lead to an SSB of 6700 t in 2014.

Following the transition scheme towards the ICES MSY framework implies fishing mortality of 0.36 for 2013. This
results in landings of 2100 t in 2013. This is expected to lead to an SSB of 6000 t in 2014.
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Additional considerations
Management considerations

The catch of plaice in Division VIle is managed by a TAC applied to Divisions VIId (Eastern Channel) and VIle
combined. Consequently, the TAC management does not control F in the Division VIIe stock. Splitting the TAC arca
into separate components will ignore the migration of the Division Vlle stock into Division VIId where they are taken
in the first quarter spawning fishery. Whatever management measures are implemented, they must be effective at
controlling F in both stocks. A spawning migration correction assumes that a constant 15% of quarter 1 catches in
Division VIId originate from Division VIIe, based on historical tagging information.

In addition to the days-at-seca regulations a recent UK decommissioning scheme has reduced the number of beam
trawlers in the southwest fleet. The decline in fishing mortality in 2011 is not evident in the effort data for the major
fleet, which saw an increase in this year. This may be explained by recent changes to the spatial distribution of the effort
of this fleet.

Regulations and their effects

Technical measures include mesh size and minimum landing size (MLS, 27 cm) for this species. There is some
discarding, in particular of fish below the MLS in the first two quarters, but this is relatively low compared to other
plaice stocks.

Effort management is implemented for beam trawlers (> 80 mm) and for static demersal nets including gillnets,
trammel nets, and tangle nets on an annual basis in the EC TAC regulations. Otter trawlers contribute to a large
proportion of the landings, but are not under effort restrictions.

Council Regulation (EC) No. 509/2007 establishes a multi-annual plan for the sustainable exploitation of sole in
Division VIle. Reductions in fishing mortality for sole will likely also reduce fishing mortality in plaice. The UK has
introduced a single area licensing scheme in November 2008 which appears to be effective at enforcing the required
reductions in effort.

Information from the fishing industry

The fisheries—science partnership (FSP) conducted cooperatively with Cefas and the UK industry has provided some
evidence for the widespread distribution and broad age distribution for this stock.

Uncertainties in the assessment

There is a heavy reliance on the age composition data derived from UK(E+W) sample data. Discards are not included in
the assessment, but discard rates of plaice in Division VIle are much lower compared to other plaice stocks. The
proportion of discards in number ranges from 5% to 40%, depending on the season and fishery. Both the UK-
WEC _BTS and the FSP-7¢ UK (E&W) surveys are spatially restricted to the same area as the commercial tuning fleets,
and little information exists on stock dynamics on the French coast.

The 2011 year class has been estimated as the strongest in the time-series by the survey but was replaced by the
geometric mean (GM) for the forecast as the survey is often unreliable at age 1.

Comparison with previous assessment and advice

The assessment is similar to the previous assessment in terms of F, with an upward revision of 22% in F (2010), and
there is a 14% downwards revision in SSB (2010). The estimate of the 2009 year class has been revised downwards by
4% in this assessment and is still estimated to be the highest in the time-series. Last year this estimate was replaced by a
GM value due to uncertainty in the estimate, but the addition of another year’s data has confirmed the scale of this year
class.

The revision of reference points (MSY Biyg.r) is motivated by the confirmed rebuilding of the stock. The former Fysy
was chosen by analogy to the former Celtic Sea plaice stock value. This year the Fygv was set equal to the F .. as
estimated specifically for this stock. Revised reference points give a more optimistic perception of the stock status
compared to last year.

The advice for plaice in Division VlIle this year takes account of the catches of Division VIIe plaice taken in Division
VIId.
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The basis for the advice is the same as last year.
Assessment and management area

Stock is assessed for ICES Division Vile, but is managed for ICES Divisions V1ld and Vile combined. The advice for
catches of plaice in Division VIld can be found in Section 6.4.8 ofthe ICES 2012 advice.

Figure 5.4.9.3 Plaice in Division Vile (Western Channel). Assessment area Vile and TAC area Vlld.c.

Sources

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM:12.

ICES. 2010. Report of the Benchmark Workshop on Flatfish (WKFLAT), 25 February-4 March 2010, Copenhagen,
Demnark. ICES CM 2010/ACOM:37. 270 pp.

Stock - Recruitment MSYBtrigger Yield and Spawning Stock Biomass per Recruit

SSBin 1000 t Fishing M ortality {ages 3-6)

Figure 5.4.9.4  Plaice in Division Vile (Western Channel). Stock-recruitment plot and yield-per-recruit analysis.
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Table 5.4.9.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ICES Advice

Precautionary TAC
Precautionary TAC

No increase in effort; TAC
No increase inF; TAC

50% reduction in F in Vile
Sq. F gives over mean SSB
Not outside safe biological limits
Within safe biological limits
No increase in F

60% reduction in F

60% reduction in F

60% reduction in F

Reduce F below Fpa

Reduce F below Fma

Reduce F below Fa

Reduce F below Fpa

At least 50% reduction in F
A 55% reduction in F

A 64% reduction in F
Substantial reduction in catch
Substantial reduction in catch
Substantial reduction in catch
Same advice as last year
Substantial reduction in catch
See scenarios

MSY Framework

MSY Framework

Weights in thousand tonnes.
1ITACs for Divisions Vlld.c.

2F or the plaice stock in Division Vile only.
3For plaice catches in Division Vile accounting for the Q1 migration correction.
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Predicted
catch corresp.
to advice

6.8
6.9

11.7
10.7

<

<

<

<

8.8
2.02

1.42
0.62
0.512
0.52
1.12
1.082
0.932
0.892
0.532

0.6602
0.5802

<1.
<2.

442
103

Agreed
TACI

83
9.96
11.7
10.7
10.7
9.6
8.5
9.1
8.0
7.5
7.09
5.7
7.4
6.5
6.0
6.7
5.97
6.06
5.15
5.15
5.05
5.05
4.65
4.27
4.67
5.06

Official
landings

1.92
2.33
2.25

1.98

1.64

1.57

1.44

1.29

1.16

1.14

1.37

1.24

1.15
1.29
1.11
1.25
1.24
1.14
1.13
1.24
0.97
0.89
0.98
1.11

1.34

Plaice in Division Vile (Western Channel). Advice, management, and landings.

ICES
landings

2.39
2.99
2.81
3.06
2.25
1.95
1.69
1.47
1.30
1.32
1.65
1.43
1.62
1.68
1.38
1.61
1.48
1.40
1.37
1.47
1.18
1.14
1.07
1.24
1.51
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Table 5.4.9.2 Plaice in Division VIle (Western Channel). Official landings (tonnes) by country, and landings
used by ICES. Landings in the last year are preliminary.

Year Belgium Denmark Netherlands France UK(E Others Total  Unallocated’ Total Vile As
&W) inc. reported stock used
CIs. caught by
in WG

VIId*
1976 5 2 ; 323 312 - 640 - 640 - 640
1977 3 2 ; 336 363 - 702 - 702 - 702
1978 3 2 ; 314 467 - 784 - 784 - 784
1979 2 2 ; 458 515 - 975 2 977 - 977
1980 23 2 ; 325 609 9 966 113 1079 136 1215
1981 27 - ; 537 953 - 1517 -16 1501 245 1746
1982 81 - ; 363 1109 - 1553 135 1688 250 1938
1983 20 - ; 371 1195 - 1586 91 1495 259 1754
1984 24 - ; 278 1144 - 1446 101 1547 266 1813
1985 39 - : 197 1122 - 1358 83 1441 310 1751
1986 26 - : 276 1389 _ 1691 119 1810 351 2161
1987 68 - ; 435 1419 - 1922 36 1958 430 2388
1988 90 - ; 584 1654 - 2328 130 2458 536 2994
1989 89 - ; 448 ! 1712 - 2250 108 2358 450 2808
1990 82 2 ; NA 2 1891 2 1979 614 2593 465 3058
1991 57 - ; 251 ! 1326 - 1635 213 1848 402 2250
1992 25 - ; 419 1110 14 1568 56 1624 326 1950
1993 56 - ; 284 1080 24 1444 =27 1417 274 1691
1994 10 - ; 277 998 - 1285 -129 1156 315 1471
19935 13 - : 288 857 - 1158 -127 1031 264 1295
1996 4 - ; 279 855 - 1138 -94 1044 277 1321
1997 6 - : 329 1038 1 1374 -51 1323 331 1654
1998 22 - ; 327 892 1 1242 -111 1131 299 1430
1999 12 - ; 194 ! 947 - 1154 117 1271 345 1616
2000 4 - ; 360 926 + 1290 -9 1281 397 1678
2001 12 - ; 303 797 - 1112 -6 1106 273 1379
2002 27 - ; 242 978 + 1247 10 1257 351 1608
2003 39 - ; 216 985 - 1240 -22 1218 260 1478
2004 46 - ; 184 912 - 1142 12 1154 248 1402
2005 48 - : 198 887 - 1133 66 1199 171 1370
2006 52 - ; 223 966 - 1241 72 1313 153 1466
2007 84 - ; 202 679 - 965 38 1003 181 1184
2008 66 - : 148 677 - 891 83 974 170 1144
2009 53 - 2 193 724 5 978 -55 923 142 1065
2010 51 - 2 220 838 2 1113 221 1092 149 1241
2011 140 - 3 264 930 - 1337 -5 1332 173 1505

! Estimated by the Working Group.

*Divisions VIId,e = 4,739 1.

*Included in Division VIId

“Migration correction (15% of VIId Qtr 1) added to stock.
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Table 5.4.9.3 Plaice in Division VIle (Western Channel). Summary of stock assessment.

Year Recruitment SSB Landings Mean F
Agel Ages 3-6
thousands tonnes tonnes

1980 8426 2406 1215 0.5210

1981 3634 3278 1746 0.4669

1982 7806 3463 1938 0.5683

1983 6933 3656 1754 0.5738

1984 8500 3477 1813 0.5519

1985 3784 3553 1751 0.5117

1986 17866 3740 2161 0.5063

1987 14311 3610 2388 0.6087

1988 10427 5145 2994 0.4821

1989 4449 5470 2808 0.6120

1990 4801 5279 3058 0.6268

1991 5432 4293 2250 0.6212

1992 6266 3579 1950 0.6560

1993 2873 3050 1691 0.6084

1994 3033 2706 1471 0.6285

1995 8017 2407 1295 0.6279

1996 7137 2364 1321 0.6197

1997 10970 2498 1654 0.6804

1998 5302 2662 1430 0.5782

1999 3470 2955 1616 0.5897

2000 4552 3286 1678 0.5779

2001 5230 2717 1379 0.5259

2002 6307 2506 1608 0.6731

2003 3837 2502 1478 0.6015

2004 4912 2271 1402 0.6457

2005 4487 2252 1370 0.6523

2006 2767 2056 1466 0.6540

2007 5812 1711 1184 0.7788

2008 5192 1612 1144 0.7349

2009 8148 1720 1065 0.4655

2010 20328 2271 1241 0.5471

2011 5988* 3271 1505 0.4314

2012 5988* 5070

Average 7030 3116 1713 0.5915

*Geometric mean (1980-2009).
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5.4.10 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Divisions VIIh-k (Southwestof Ireland)

Adyvice for 2013 and 2014

Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 100 tonnes, and
by-catch and discards should be reduced.

This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

Stock status
F (Fishing Mortality)

2009-2011
MSY (Fmsy) Unknown
recautionary Unknown
approach (F pa,Fiim)
Qualitative evaluation (X) Above poss. reference points

SSB (Spawning Stock Biomass)

2009-2011
Qualitative evaluation Unknown
Plaice Vlljk
Landings Age range 4-7
2002 2007
2000 2005
year
Figure 5.4.10.1 Plaice in Divisions VIIh-k. official landings (left plot). Catch curves analysis (right plot).

The state ofthe stock is unknown; however, exploratory estimates show that fishing mortality lias decreased since 2008,
but it remains above potential FVBY proxies. Recent values of Z ranged from 0.55 to 1.2, with M=0.12 this would result
in an F ofbetween 0.43 and 1.08.

Management plans

No specific management objectives are known to ICES.

The fisheries

Plaice in Division VIIh-k are mainly taken as by-catch in mixed inshore fisheries in Division V1lj. Discard rates are
very high >60% by weight.

Catch distribution Total landings (2011) 180 t. Discards - 200 t.
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Quality Considerations

There is no accepted analytical assessment for this stock.

Catch numbers at age are only available for Irish landings. Total mortality (Z) estimates are extremely volatile from one
year to another, but always above any MSY proxy. ICES considered that the average fishing mortality estimates over

the last 3 years derived from catch curves analysis were reliable enough and could be used as a basis for advice.

The advice is based on a catch curve analysis used as an indicator of fishing mortality. The uncertainty associated with
the estimates is not quantified.

The methods applied to derive quantitative advice for data limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Catch curves analysis.

Input data Official landings at age 1993-2011 for Divisions V1ljk only.
Discards and bycatch Not included in the assessment.

Indicators None.

Other information Yield per recruit analysis.

Working group report WGCSE
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5.4.10 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland

STOCK Plaice in Divisions VIIh-k (Southwest of Ireland)

Reference points
Type Value Technical basis

MSY MSY Buigger Not defined

Approach Fusy 0.24 Provisional proxy based on WGCSE 2010 estimate of Fyax
Biim Not defined

Precautionary | B, Not defined

Approach Fiin Not defined
Fo. Not defined

(unchanged since 2010)

Outlook for 2013 and 2014
No reliable assessment can be presented for this stock.
ICES approach to data limited stocks

For data limited stocks for which fishing mortality is available and estimated above Fysy, ICES advice is based on a
reduction of the catches equal to the reduction from current F to Fygy.

For this stock, the ratio of Fy5y to current F (2009-2011 average) is 0.4. However, as a 20% uncertainty cap is applied,
this results in a decrease of 20% with respect to the last three years landings average, corresponding to catches of no
more than 128 t. Additionally, considering that the stock is estimated to be overexploited and that the SSB level is
unknown, ICES advises that catches should decrease by a further 20% as a precautionary buffer. This results in catches
of no more than 100 t.

Additional considerations

Management considerations

The assessment area covers the area VIIjk and the management area covers VIIh-k.

Plaice are caught as a by-catch in mixed demersal trawl fisheries mainly in coastal areas of VIIj. Discards rates are high
>50% (Anon., 2011) and are bound to increase if TAC is becoming more restrictive. ICES therefore advise that bycatch
and discards should be reduced.

For Division VIIh there is only landings data available. It is likely that Plaice in VIIh are more connected with plaice in
Vllefg than VIIj. Landings in VIIh have fluctuated around 50% of the total landings in VIIh-k since 1993.

Data and methods

Inputs to the Yield per recruit analysis include selectivity parameters derived from the catch at age. The natural
mortality is approximated from the values of plaice VIIfg. The Fmax derived from this method (Figure 5.4.10.3) is
poorly defined and could not be used as a proxy for Fygy; therefore, the Fysy proxy used in 2010 and 2011 was used for
this year’s advice.

Comparison with previous assessment and catch options

As for last year, this assessment was based on a pseudo-cohort catch curve analysis.

The advice last year was based on precautionary considerations. The basis for this year’s advice is the ICES data limited
approach.
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Sources

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen.
Denmark ICES CM 2012/ACOM: 12.

Plaice in Vlljk
M=0.12
to YPR
M
SSB
0,
M
0
0
FO 1=0.21

0 Fmax= 0.39 Estimated recent range of F

0.0 0.2 04 (O 0.8 1.0

F

Figure 5.4.10.31 Plaice in Divisions VIIh-k. Yield per recruit plot and the range of recent fishing mortality
estimates based on catch curves.
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Table 5.4.10.1 Plaice in Divisions VIIh-k. ICES advice, management and landings.

Year ICES Advice Predicted catc.h Agreed TAC Ofﬁ.cial
conesp. to advice Landings

1993 - - - 1020
1994 - - - 780
1995 - - - 900
1996 - - - 860
1997 - - - 990
1998 - - - 790
1999 - - - 430
2000 - - - 340
2001 - - 1215 310
2002 - - 1080 330
2003 Reduce TAC to recent average (1998-2000) 450 582 240
2004 Reduce TAC to recent average (2000-2002) 320 466 230
2005 Reduce TAC to recent average (2001-2003) 271 466 170
2006 Reduce TAC to recent average (2002-2004) 245 396 140
2007 Reduce TAC to recent average (2003-2005) 196 337 140
2008 Reduce TAC to recent average (2004-2006) 177 303 120
2009 Same advice as last yearl 177 256 150
2010  Reduce TAC - 218 160
2011 See scenarios 185 180
2012 Reduce catches 176
2013 Decrease §atches by 36% (20% decrease, followed by 20% <100

PA reduction)
2014 Same catch advice as 2013 <100

Weights in tonnes.
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Table 5.4.10.2 Plaice in Divisions VIIh-k. Landings (t), as officially reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995
Belgium* 250 245 403 301 252 246 344 197 235
Denmark 1 1 1 - - - - - -
France 85 135 229 77 173 920 64 48 60
Ireland 300 369 454 338 478 477 383 271 321
Netherlands - - - - - - - - -
Spain - - - - - - - - -
UK - Eng+Wales+1 73 88 287 264 218 258 282
UK - England & Wi 246 433

UK - Scotland - 1 - 1 1 6 7 1 4
Total 882 1184 1160 805 1191 1083 1016 775 902
Country 1996 1997 1998 1999 2000 2001 2002 2003 2004
Belgium* 304 442 335 45 4 27 69 20 67
Denmark - - - - - - - - -
France 48 69 49 54 50 45 32 32
Ireland 305 344 286 299 200 160 155 127 91
Netherlands 52 - 13 1 2 - - - -
Spain - - - 1 5 3 2 6 6
UK - Eng+Wales+1 154 138 106 82 75 73 59 56 36
UK - England & Wi

UK - Scotland 1 1 1 1 1 - - - -
Total 864 994 790 428 341 313 330 241 232
Country 2005 2006 2007 2008 2009 2010 2011

Belgium 32 22 7 25 1 4

Denmark

France 20 37 30 12 44 55 57

Ireland 90 65 72 72 71 66 71

Netherlands

Spain 1 13 1

UK - Eng+W ales+t 28 18 20 12 32 35 44

UK - England & Wi

UK - Scotland

Total 170 143 142 122 148 156 F 176
* Belgium landings 1987-1998 may not be representative of landings taken in VHh.
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Table 5.4.10.3
catch numbers.

ICES Advice 2012, Book 5

Year
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Z
1.009
0.854
1.038
0.806
0.890
0.655
0.778
1.067
0.781
0.434
0.604
1.274
0.620
0.740
0.833
1.227
0.948
0.873
0.533

Plaice in Divisions VIIh-k. Total mortality Z estimated over pseudo-cohorts as the slope of the log

107



5.4.11 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Divisions VIIb,c (West of Ireland)

Advice for 2013 and 2014
Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 30 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

Stock status

F (Fishing Mortality)
2009-2011
Qualitative evaluation Insufficient information

SSB (Spawning Stock Biomass)

2009-2011
Qualitative evaluation Insufficient information
Landings
700
600
500
400
300
200
100
Year
Figure 5.4.11.1 Plaice in Divisions Vllb.c (West ofIreland). Official landings (in tonnes).

The stock status is unknown and the available catch statistics are not considered reliable indicators of abundance.
Management plans

No specific management objectives are known to ICES.

Quality considerations

The advice is based on a precautionary reduction of catches because of missing or non representative data. The methods
applied to derive quantitative advice for data limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type No assessment.
Input data Landings statistics.
Discards and bycatch Not available.
Indicators None.

Other information
Working group report WGCSE
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S5.4.11 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Plaice in Divisions VIIb,c (West of Ireland)

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014
No reliable assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.
ICES approach to data limited stocks
For data limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of

exploitation is appropriate for the stock.

For this stock, ICES advises that catches should decrease by 20% in relation to the last three years average landings,
corresponding to catches of no more than 30 t.

Additional considerations
Plaice are caught as a minor bycatch species in mixed demersal trawl fisheries in Division VIIb. In the mid to late
1990s most of the Irish landings were made in Donegal Bay. It is likely that there is significant mixing with plaice in

Division VIa which is not currently assessed by ICES.

Catches from this area are too low to support the collection of the necessary information to support an assessment of
stock status.

Comparison with previous advice

The advice last year was based on precautionary considerations. This year the advice is based on the ICES approach to
data limited stocks.

Sources

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems, 9-18 May 2012, Copenhagen, Denmark ICES
CM 2012/ACOM:12.
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Table 5.4.11.1 Plaice in Divisions Vllb.c. Advice, management and landings.

Year ICES Adyvice Predicted catch Agreed Ofﬁ(.:ial
corresp. to advice TAC Landings

1993 - - - 196
1994 - - - 206
1995 - - - 246
1996 - - - 251
1997 - - - 209
1998 - - - 161
1999 - - - 159
2000 - - - 130
2001 - - 240 78
2002 No advice - 180 72
2003 Reduce TAC to recent landings 90 160 63
2004 Reduce TAC to recent av. landings (2000-2002) 77 160 53
2005 Reduce TAC to recent av. landings (2001-2003) 65 160 37
2006 Reduce TAC to recent av. landings (2002-2004) 55 144 32
2007 Reduce TAC to recent av. landings (2003-2005) 40 122 35
2008 Reduce TAC to recent av. landings (2004-2006) 40 110 31
2009 Same advice as last year 33 94 52
2010 Reduce TAC to recent av. landings (2006-2008) 33 80 33
2011 No advice - 78 18
2012 No increase in catch 78
2013 20% reduction in catches (last 3 years average) <30
2014 Same catch advice as for 2013 <30

Weights in tonnes.
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Table 5.4.11.2

Plaice in Divisions VIIb,c. Nominal landings (t) by country as officially reported to ICES and

ICES estimates since 1996.

Year FRA UK IRL OTH | TOT Year FRA UK IRL OTH | TOT | Unalloc ICES est
1908 0 0 135 0 135 1961 182 0 30 0 212
1909 0 0 49 0 49 1962 239 0 42 0 281
1910 0 0 36 0 36 1963 471 2 67 0 540
1911 0 2 54 0 56 1964 427 2 66 0 495
1912 0 1 40 0 41 1965 417 2 99 0 518
1913 0 0 54 0 54 1966 0 1 127 0 128
1914 0 0 85 0 85 1967 182 2 112 0 296
1915 0 1 23 0 24 1968 403 0 89 0 492
1916 0 0 22 0 22 1969 281 2 99 0 382
1917 0 0 36 0 36 1970 124 0 110 0 234
1918 0 0 29 0 29 1971 0 1 89 0 90
1919 0 1 32 0 33 1972 110 0 124 0 234
1920 0 25 15 0 40 1973 60 1 124 0 185
1921 0 9 34 0 43 1974 45 1 106 0 152
1922 0 1 37 0 38 1975 10 0 153 0 163
1923 0 1 30 0 31 1976 9 0 133 0 142
1924 0 4 166 0 170 1977 4 0 135 0 139
1925 0 5 28 0 33 1978 16 0 122 0 138
1926 13 10 42 0 65 1979 6 0 117 2 125
1927 126 14 45 0 185 1980 12 0 142 65 219
1928 40 7 35 0 82 1981 9 4 135 58 206
1929 262 25 31 0 318 1982 8 4 122 22 156
1930 96 6 44 0 146 1983 37 0 108 7 152
1931 238 8 58 0 304 1984 2 6 110 0 118
1932 411 19 76 0 506 1985 10 7 150 0 167
1933 595 29 29 0 653 1986 11 5 114 0 130
1934 406 31 33 0 470 1987 13 1 153 0 167
1935 249 18 33 0 300 1988 9 2 157 0 168
1936 265 47 37 0 349 1989 1 14 159 0 174
1937 242 59 25 0 326 1990 11 92 130 0 233
1938 359 25 20 0 404 1991 9 3 179 0 191
1939 0 0 24 0 24 1992 3 9 180 0 192
1940 0 0 47 0 47 1993 2 3 191 0 196
1941 0 0 43 0 43 1994 1 5 200 0 206
1942 0 0 41 0 41 1995 5 2 239 0 246
1943 0 0 29 0 29 1996 1 2 248 0 251 -11 240
1944 0 0 42 0 42 1997 3 0 206 0 209 4 213
1945 0 0 30 0 30 1998 0 1 160 0 161 22 183
1946 0 5 32 0 37 1999 0 2 157 0 159 13 172
1947 0 9 36 5 50 2000 31 0 99 0 130 =22 108
1948 0 8 47 0 55 2001 8 0 70 0 78 9 87
1949 0 20 63 0 83 2002 17 2 51 0 70 1 71
1950 289 16 42 0 347 2003 7 0 56 2 65 7 72
1951 100 12 31 0 143 2004 14 0 39 1 54 1 55
1952 120 18 46 0 184 2005 12 0 25 0 37 1 38
1953 340 8 48 0 396 2006 11 0 20 1 32 -2 30
1954 273 5 72 0 350 2007 12 0 23 0 35 -1 34
1955 111 3 96 0 210 2008 9 0 21 1 31 4 35
1956 174 1 64 0 239 2009 7 0 45 0 52 1 53
1957 80 1 60 0 141 2010 6 0 27 0 33 0 33
1958 204 0 71 0 275 2011 2 0 16 0 18 -2 16
1959 392 5 54 0 451
1960 197 3 46 0 246
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5.4.12 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Division Vila (Irish Sea)

Adyvice for 2013 and 2014

ICES advises on the basis of the MSY approach that there should be no directed fisheries and that bycatch and discards
should be minimised.

Stock status

F (Fishing Mortality)

2009 2010 2011 . 2011
MSY (Fmsy) © © A Above target 7
. 6
Precautionary © Increased risk 5
approach (Fpa,Fiim) P
SSB (Spawning Stock Biomass) 3
2010 2011 2012 5
MSYCBttggl Q © ~ Below trigger 1
. 0
Precautionary © © IV Reduced reproductive 05
approaCh (B]:B,Bl]n’]) CapaCIty Fishing Mortality (ages 4-7)
Landings Recruitment (age 2)
2.5
L5
0.5
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 1995 2000 2005 2010
Fishing Mortality Flim Spawning Stock Biomass Blim
Fpa Bpa
FMSY MSYBtrigger
0.6
0.4
0.2
0.0
1970 1975 1980 1985 1990 1995 2000 2005 2010 1970 1975 1980 1985 1990 1995 2000 2005 2010
Figure 5.4.12.1 Sole in Division Vila. Summary of stock assessment (weights in 400 t). Predicted recruitment value is

shaded. Top right: SSB/F for the time series used in the assessment
SSB lias continuously declined since 2001 and is below Blimsince 2006. In 2012 SSB reached the lowest level. The
fishing mortality shows a declining trend since the mid 1980s to a stable level in recent years, well above rmsy- Recent
recruitment levels have been lower than earlier in the time-series, with the 2011 recruitment being the lowest in the time
series.
Management plans
No specific management objectives are known to ICES.

The fisheries

Sole are predominantly caught by beam trawl fisheries. Sole is caught in a mixed fishery with other flatfish as well as
gadoids. Information from observer trips indicates that the discarding of sole is between 0 and 8% in weight.
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Catch distribution Landings (2011) = 330 t (89% beam trawlers, 11% otter trawlers, <1% other gears). Beam trawl
discards between 0% and 8% in weight.

Effects of the fisheries on the ecosystem

Although discard rates of sole are low in these fisheries, discard rates of other (coimnercial and non-commercial)
species can be considerable. Beam trawling, especially using chain-mat gear, is known to have a significant impact on
the benthic communities, although less so on soft substrates.

Quality considerations

Given the low stock size, predictions become more dependent on the assumed incoming recruitment. 36% of the

predicted landings in 2013 and 50% of the predicted SSB in 2014 are based on the assumed geometric mean
recruitment.

SSB ('000 tonnes) Fishing mortality: 4-7 Recruitment. Age: 2
0.90 0 Millions
0.70 8
0.60
6
050
0.40
4
030
0.20 )
0.0 0.00 0
1997 2002 2007 2012 1997 2002 2007 2012 1997 2002 2007 2012
Figure 5.4.12.2 Sole in Division Vila (Irish Sea). Historical assessment results (final year recruitment estimates included).

Scientific basis

Assessment type Age analytical assessment (XSA).
Input data Isurvey index (UK(E&W)-BTS-Q3).
Discards and bycatch Not included in the assessment.
Indicators None.

Other information This stock was benchmarked in 2011.

Working group report WGCSE
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5.4.12 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Division VIIa (Irish Sea)

Reference points

Type Value Technical basis
MSY MSY Byigger | 3100 t Default to value of B,
Approach Fusy 0.16 Provisional proxy based on stochastic simulations assuming a Ricker S/R
relationship (range 0.1-0.25)

Biim 2200t Biim = Bioss. The lowest observed spawning stock, followed by an increase
in SSB.

Precautionary Bpa 3100 t Bpa ~Biim * 1.4. The minimum SSB required ensuring a high probability of
Approach maintaining SSB above its lowest observed value, taking into account the
uncertainty of assessments.

Fyip 0.40 Fiim = Fioss. Although poorly defined, there is evidence that fishing
mortality in excess of 0.4 has led to a general stock decline and is only
sustainable during periods of above-average recruitment.

F 0.30 This F is considered to have a high probability of avoiding Fy; .

pa
(unchanged since: 2010)
Outlook for 2013 and 2014

Basis: F(2012) = F,; = mean(F2009-2011) = 0.32; R(2012) = RCT3 = 2750 thousands; R(2013)=GM 2002-2010=2200
thousands; landings(2012) = 280 t; SSB(2013) =1100 t.

. Landings . %SSB %TAC
Rationale (2013) Basis F(2013) SSB(2014) change " | Change ?
MSY Fricrmsy =
+ 0, - 0,
Famework 60 Frior "SSP VY B 0.06 1500 30% 80%
gﬁiﬁon 140 0.4%F 1301070.6*Frcpoarsy 0.14 1400 +23% -52%
E;Ziiggﬁnary 0 SSByors> By 0 1500 +35 %
Zero catch 0 F=0 0 1500 +35% -100%
o?)gl:;s 230 TAC —25% (Fyo1, *0.73) 023 1300 e 25%
0
255 TAC — 15% (Fag1 *0.84) 026 1300 +14% 15%
300 Sta(%le T‘)AC 0.32 1200 +10% 0%
2012
345 TAC + 15% (Fagpa *1.18) 037 1200 +6% +15%

Weights in tonnes.
D'SSB 2014 relative to SSB 2013.
2 Landings 2013 relative to TAC 2012.

MSY approach
Following the ICES MSY framework implies fishing mortality to be reduced to 0.06 (63% lower than Fy;5y because
SSB is 64% below MSY Byig,e,), resulting in landings of less than 60 t in 2013. This is expected to lead to a SSB of
1500 tin 2014,

Following the transition scheme towards the ICES MSY framework implies fishing mortality of 0.14 for 2012. This
results in landings of 140 t in 2013. This is expected to lead to an SSB of 1400 in 2014.

However, considering the low SSB and low recruitment since 2000, it is not possible to identify any non-zero catch
which would be compatible with the MSY approach.
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Additional considerations

Regulations and their effects

Technical measures in force are minimum mesh sizes and minimum landing size (24 cm). In addition beam trawlers,
fishing with mesh sizes equal to or greater than 80 imn, are obliged to have 180 imn mesh sizes in the entire upper half
ofthe anterior part of their net.

Since 2000, a spawning closure for cod lias been in force. The first year of the regulation the closure covered the
Western and Eastern Irish Sea. Since then, closure lias been mainly in the Western part whereas the sole fishery takes
place mainly in the Eastern part of the Irish Sea. No direct impact on the sole stock is expected from this closure.

Changes infishing technology andfishing patterns

Beam trawl effort has decline by about 75% between 2003 and 2011. Fishing mortality lias reduced over the same
period, but to a lesser extent.

Comparison with previous assessment and advice

The addition of the 2011 data did not affect the consistency of the trends in SSB and fishing mortality. F values for
2010 have been revised by 0%, and SSB in 2011 has been revised downwards by 11%.

Last year’s advice was based on MSY approach. This year the advice is on the same basis.

Sources

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.

ICES. 2011. Report of the Benchmark Workshop on Flatfish (WKFLAT), 1-8 February 2011, Copenhagen, Demnark.
ICES CM2011/ACOM:39. 257 pp.

Stock - Recruitment Blim Yield and Spawning Stock Biomass per Recruit
Bpa
MSYBtrigger
0.16
A7 0.08
2 0.06
te
SSBin 1000 t Fishing Mortality (ages4-7)
Figure 5.4.12.3 Sole in Division Vila (Irish Sea). Stock-recruitment plot (left panel) and yield per recruit analysis
(right panel).
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Table 5.4.12.1 Sole in Division Vila (Irish Sea). Advice, management and landings.

Year ICES Advice Predicted catch Agreed Official ees
conesp. to advice TAC landings Landings2

1987 No increase in F 1.9 2.1 2.0 2.8
1988  80% of F(86); TAC 1.6 1.75 1.9 2.0
1989  80% ofF(87); TAC < 148 1.48 1.8 1.8
1990 Interim advice 1.053 1.5 1.6 1.6
1991  90% of F(89); TAC 1.3 1.5 1.2 1.2
1992 No long-tenn gains in increased F 1.21 1.35 1.2 1.3
1993 F=F(1)~9201 0.92 1.0 1.0 1.0
1994 No long-tenn gains in increased F 1.511 L5 1.4 1.4
1995  20% reduction in F 0.8 1.3 1.3 1.3
1996  20% reduction in F 0.8 1.0 1.0 1.0
1997 20% reduction in F 0.8 1.0 1.0 1.0
1998  20% reduction in F 0.85 0.9 0.9 0.9
1999  Reduce F below Fa 0.83 0.9 0.8 0.9
2000 Reduce F below Fm < 1.08 1.08 0.8 0.8
2001  Reduce F below Fra <0.93 1.1 1.0 1.1
2002  Keep F below Fpa <1.10 1.1 1.0 1.1
2003  Keep F below Fa <1.01 1.01 1.0 1.0
2004 Maintain SSB above Bm <0.79 0.80 0.6 0.7
2005 F<Fm <1.00 0.96 0.77 0.8
2006 Recent catch levels (2002-2004) <0.93 0.96 0.57 0.57
2007 Maintain SSB above Bpa 0 0.82 0.49 0.49
2008  Zero catch 0 0.669 0.33 0.33
2009  Zero catch and recovery plan 0 0.502 0.34 0.32
2010  Zero catch and recovery plan 0 0.402 0.28 0.28
2011  See scenarios - 0.390 0.33 0.33
2012 MSY transition <0.20 0.3
2013 No directed .fis:he}ries, bycatch and discards 0

should be minimised
2014  Same advice as for 2013 0

Weights in ‘000 t.

I’Catch at status quo F.

2l Not including misreporting.
FRevised in 1990 to 1.5.
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Table 5.4.12.2 Sole in Division VIla (Irish Sea). Landings in tonnes as officially reported to ICES, and ICES
estimates. Last year’s landings are preliminary.

~_ ~ 8 (D
s 2 5 = Z
“ —_~ iy % g &% 3 Y
Year = = o = = o 2 3
£ 3 = + =3 : 3 = S E
= ot 0 — Z 127] e =]
B 2 g 2 = = < = 5 = = Q
) s o D M M M M fam) = S <
m [+ = pd ) ) ) =) o ) e B
1973 793 12 27 281 258 - 46 11 1428 0 1428
1974 664 54 28 320 218 - 23 - 1307 0 1307
1975 805 59 24 234 281 - 24 15 1442 -1 1441
1976 674 72 74 381 195 - 49 18 1463 0 1463
1977 566 39 84 227 160 - 49 21 1146 1 1147
1978 453 65 127 177 189 - 57 30 1098 8 1106
1979 779 48 134 247 290 - 47 42 1587 27 1614
1980 1002 41 229 169 367 - 44 68 1920 21 1941
1981 884 13 167 186 311 - 41 45 1647 20 1667
1982 669 9 161 138 277 - 31 44 1329 9 1338
1983 544 3 203 224 219 - 33 29 1255 -86 1169
1984 425 10 187 113 230 - 38 17 1020 38 1058
1985 589 9 180 546 269 - 36 28 1657 =511 1146
1986 930 17 235 - 637 1 50 46 1916 79 1995
1987 987 5 312 - 599 3 72 63 2041 767 2808 2100
1988 915 11 366 - 507 1 47 38 1885 114 1999 1750
1989 1010 5 155 - 613 2 . 38 1823 10 1833 1480
1990 786 2 170 - 569 10 . 39 1576 7 1583 1500
1991 371 3 198 - 581 44 . 26 1223 -11 1212 1500
1992 531 11 164 - 477 14 37 1234 25 1259 1350
1993 495 8 98 - 338 4 28 971 52 1023 1000
1994 706 7 226 - 409 5 14 1367 7 1374 1500
1995 675 5 176 - 424 12 8 1300 -34 1266 1300
1996 533 5 133 149 194 4 5 1023 21 1002 1000
1997 570 3 130 123 189 5 7 1027 24 1003 1000
1998 525 3 134 60 161 3 9 895 16 911 900
1999 469 <1 120 46 165 1 8 810 53 863 900
2000 493 3 135 60 133 1 8 833 -15 818 1080
2001 674 4 135 - 195 + 4 1012 41 1053 1100
2002 817 4 96 - 165 + 3 1085 5 1090 1100
2003 687 4 103 - 217 + 3 1014 0 1014 1010
2004 527 1 77 - 106 + 1 712 -3 709 800
2005 662 3 85 - 103 + 1 854 1 855 960
2006 419 1 85 - 69 + 2 576 -7 569 960
2007 305 1 115 - 66 <1 . 4 491 1 492 820
2008 216 1 66 - 37 n/a . n/a 320 12 332 669
2009 257 n/a 47 - 19 1 1 325 0 325 502
2010 217 <1 47 - 12 <1 n/a 277 0 277 402
2011 250 <1 48 - 31 <1 n/a 330 0 330 390

' 1989 onwards: N. Ireland included with England & Wales
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Table 5.4.12.3 Sole in Division VIla. Summary of stock assessment.

Year Recruitment SSB Landings Mean F
Age?2 Ages 4-7
thousands tonnes tonnes

1970 3695 6437 1785 0.3900

1971 10178 6222 1882 0.4405

1972 3186 5011 1450 0.4506

1973 13136 5123 1428 0.4300

1974 5872 5069 1307 0.4442

1975 6681 5360 1441 0.3953

1976 3857 4890 1463 0.4271

1977 15776 4491 1147 0.3696

1978 9044 5093 1106 0.3575

1979 8858 5686 1614 0.4747

1980 5076 5516 1941 0.6365

1981 4509 5172 1667 0.4806

1982 2474 4339 1338 0.4400

1983 5579 4109 1169 0.4349

1984 15603 4628 1058 0.3503

1985 16411 5681 1146 0.3343

1986 24106 7025 1995 0.4332

1987 3495 7263 2808 0.8452

1988 3540 5635 1999 0.6610

1989 4419 4767 1833 0.5480

1990 5665 3771 1583 0.6210

1991 12872 3323 1212 0.4752

1992 5020 3561 1259 0.5004

1993 6282 3339 1023 0.5159

1994 5345 4197 1374 0.4615

1995 2017 3677 1266 0.4767

1996 2525 2830 1002 0.4915

1997 8628 2605 1003 0.5569

1998 7160 3178 911 0.4698

1999 5388 3483 863 0.4444

2000 7081 3274 818 0.4219

2001 4637 3740 1053 0.3222

2002 2343 3785 1090 0.3564

2003 3073 3429 1014 0.3374

2004 3697 2424 709 0.2913

2005 3053 2183 855 0.5238

2006 1345 1736 569 0.4363

2007 1868 1480 492 0.3113

2008 2084 1416 332 0.2919

2009 2515 1152 325 0.3611

2010 1246 1290 277 0.2693

2011 541 1137 330 0.3164

2012 2748* 1063

Average 6108 3944 1213 0.4428

* RCT3 estimate
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5.4.13 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Divisions VIIf,g (Celtic Sea)

Advice for 2013

ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 1100 t.

Stock status

F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) 9 Appropriate
Precautionary .
. Harvested sustainabl
approach (FpaFiim) 9 9 Y
SSB (Spawning Stock Biomass)
2010 2011 2012 —_
MSYCB*) 9 Above trigger %
Precautionary . . 0.2 0.4 0.6
Full reproductive capacit
approach (BpaBlim) 9 P pactty Fishing Mortality (ages 4-8)
Landings 20 Recruitment (age 1)
1.5 15
1 10
0.5 5
0 0
1971 1976 1981 1986 1991 1996 2001 2006 2011 1971 1976 1981 1986 1991 1996 2001 2006 2011
Fishing Mortality 10 Spawning Stock Biomass Bpa
0.6 MSYBtrigger
FMSY
0.5
0.4
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Figure 5.4.13.1 Sole in Divisions VIIf,g. Summary of stock assessment. Predicted recruitment value are shaded. Top right:

SSB/F for the time series used in the assessment
The spawning stock biomass lias been above MSY Bnggr since 2001. Fishing mortality has decreased from Fiimin 2003
to the lowest levels in the time series and is now below rmsv- The 2007 year class is estimated to be above average
while the 2009 year class is the lowest of the time series.

Management plans

No specific management objectives are known to ICES.
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Biology

The main spawning areas for sole in the Celtic Sea are in waters 40-75 m deep, off Trevose Head. Spawning usually
takes place between February and April. Juvenile sole are found in relatively high abundance in depths up to 40 m,
while adult sole (fish aged 3 plus) are generally found in deeper water. Spawning and nursery grounds are well defined.
The results of recent tagging experiments suggest that there is only limited movement of sole between the Bristol
Channel (Division V1If) and adjacent areas (Division Vllg).

The fisheries

Sole are taken mainly in a beam trawl fishery that started in the early 1960s and, to a lesser extent, in the longer
established otter trawl fisheries. In the 1970s, the fishery was mainly carried out by Belgian beam trawlers and Belgian
and UK otter trawlers. The use ofbeam trawls increased during the mid-1970s, and the Belgian otter trawlers have now
been almost entirely replaced by beam trawlers. In the Celtic Sea, the beam and otter trawl fleets also take other
demersal species such as plaice, cod, rays, brill, turbot, and anglerfish.

Catch distribution Total landings (2011) were 1029 t - (of which 83% beam trawlers - 16% otter trawlers - 1%
Other gear). Beam trawl discards 2-5 % in weight.

Effects of the fisheries on the ecosystem

Although discard rates of sole are low in beam trawl fisheries (about 2-5% in weight), discard rates of other
(coimnercial and non-coimnercial) species can be considerable. Beam trawling, especially using chain-mat gear, is
known to have a significant impact on the benthic communities, although less so on soft substrates and in areas which
have been historically exploited by this fishing method. Benthic drop-out panels have been shown to release around
75% ofbenthic invertebrates from the catches.

Quality considerations

Incoming recruitment of very strong year classes at age 1 may be overestimated and needs to be adjusted in accordance
with the historical performance of the assessment. This year the incoming recruitment is above average. The research
beam trawl survey and coimnercial indices show divergent signals on year class strength. Discards are currently not
included in the assessment, but given the low discard rates of sole it is unlikely that the inclusion of discards would
change the perception ofthe stock.

SSB ('000 tonnes) Fishing mortality: 4-8 Recruitment. Age: 1
Millions
Figure 5.4.13.2 Sole in Divisions VIIf,g (Celtic Sea). Historical assessment results (final year recruitment estimates
included).

Scientific basis

Assessment type Age based analytical assessment (XSA)
Input data 1 survey index (UK(E&W)-BTS-Q3))
2 coimnercial indices (BE-CBT,UK(E&W)-CBT)
Discards and bycatch Not included in the assessment
Indicators None
Other information None

Working group report WGCSE
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5.4.13 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Divisions VIIf,g (Celtic Sea)

Reference points

Type Value Technical basis
MSY MSY Buigger 2200 t Bpa
Approach Fuisy 0.31 Provisional proxy based on stochastic simulations
Biim Not defined
Precautionary | By, 2200t There is no evidence of reduced recruitment at the lowest biomass
Approach observed and By, can therefore be set equal to the lowest observed
SSB.
Flim 0.52 Flim: Floss~
Fpa 0.37 This F is considered to have a high probability of avoiding Fy;,, and
maintaining SSB above By, in 10 years, taking into account the
uncertainty of assessments. Fp,: Fyi, % 0.72 implies a less than 5%
probability that (SSByr< B..).

(unchanged since: 2010)
Outlook for 2013

Basis: F(2012) = Fy, = mean(F2009-2011) = 0.26; SSB(2013) = 4100 t; R (2012) = GM (1972-2009) = 5000
(thousands); Landings (2012) = 1000 t.

Rationale Landings Basis F SSB %SSB % TAC
(2013) (2013) (2014) change V | change?
MSY framework 1.1 Fyisy 0.31 4.0 -1% +6%
Precautionary Approach 1.3 Fo. 0.37 3.8 -5% +24%
Zero catch 0 F=0 0 5.1 +27% -100%
Other options 0.9 TAC - 15% 0.24 42 +5% -15%
(F2012 * 092)
1.0 Foo1o 0.26 4.2 +3% -8%
1.1 Stable TAC 0.29 4.1 +1% 0%
(F2012 * 110)
1.2 TAC + 15% 0.34 3.9 -3% +15%
(F2012 * 129)

Weights in ‘000 tonnes.
'SSB 2014 relative to SSB 2013.
% Landings 2013 relative to TAC 2012.

MSY approach

Following the ICES MSY framework implies fishing mortality to be 0.31, resulting in landings of 1100 t in 2013. This
is expected to lead to an SSB of 4000 t in 2014,

Precautionary approach

The fishing mortality in 2013 should be no more than F,, corresponding to landings of less than 1300 t in 2013. This is
expected to keep SSB above B, in 2014.

Additional considerations

Sole are mainly taken in a beam trawl fishery as part of a mixed demersal fishery with plaice and, to a lesser extent,
cod. Plaice requires a reduction in fishing mortality.

The Celtic Sea is an arca without days-at-sea limitations for demersal fisheries. In the past this has resulted in increased
effort in the Celtic Sea as a direct result of restrictive effort in other areas. This was particularly the case in 2004-2005
when effort in the sole fishery increased because of restrictive days at sea in the eastern channel (Division VIId). The
removal of the restrictive days-at-sea EU regulation in Division VIId prior to 2006 resulted an area shift of the Belgian
beam trawl fleet back to Division VIId and a strong decrease in effort deployment in the Celtic Sea by that fleet.
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Ecosystem considerations

Benthic drop-out panels have been shown to release around 75% ofbenthic invertebrates from the catches. Information
from the UK industry (Trebilcock and Rozarieux, 2009) suggests that use of the panels in 2008 was minimal.

Factors affecting thefisheries and the stock

The fisheries for sole in the Celtic Sea and Bristol Channel involve vessels from Belgium taking two thirds, the UK one
quarter, and France and Ireland taking minimal amounts of the total landings. The sole fishery is concentrated on the
northern Cornish coast off Trevose Head and around Lands End.

Regulations and their effects

Since 2005, ICES rectangles 30E4, 31E4, and 32E3 have been closed during the first quarter (in EU Council
Regulations for TACs) with the intention of reducing the fishing mortality of cod. The effects of the closure on sole are
not known although there have been spatial and temporal changes in the distribution of effort.

Changes infishing technology andfishing patterns

Beam trawlers account for the majority of the vessels targeting sole. High fuel costs may have contributed to a

reduction in effort in Divisions VIIf,g since 2008. In addition, several vessels of this fleet segment are developing
methods to reduce fuel costs.

Comparison with previous assessment and advice

Trends in SSB and fishing mortality are consistent with last year’s assessment. F values for 2010 have been revised
upwards by 14%, and SSB in 2011 has been revised downwards by 7%.

The basis for advice this year is the same as last year.

Sources

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.

Trebilcock P. and de Rozarieux, N. 2009. National Federation Fishermen’s Organisation Annual Fisheries Reports.
Cornish Fish Producers Organisation/ Seafood Cornwall Training Ltd, March 2009.

Stock - Recruitment Bpa Yield and Spawning Stock Biomass per Recruit
MSYBtrigger
= 0.16
Y ~ 0.08
AY ;V 2 0.06
tee
9
SSBin10001 Fishing Mortality (ages4-8)
Figure 5.4.13.3 Sole in Divisions VIIf,g (Celtic Sea). Stock-recruitment (left panel) and yield per recruit analysis
(right panel) plots.
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Table 5.4.13.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ICES Advice

Status quo F; TAC

F =F(pre-86); TAC

F atF(81-85); TAC

No increase in F

No increase in F

No long-tenn gains in increasing F
No long-tenn gains in increasing F
No long-tenn gains in increasing F
No increase in F

20% reduction in F

20% reduction in F

20% reduction in F

Reduce F below Fpa

Reduce F below Fa

Reduce F below Fa

Reduce F below Fm

Reduce F below Fpa

Reduce F below Fm

Reduce F below Fa

Reduce F below Fm

Reduce F below Fpa

Keep F below Fm

No long-tenn gain in increasing F
No long-tenn gain in increasing F
See scenarios

MSY approach

MSY approach

Weights in ‘000 t.

ICESAdvice 2012, Book 5

Predicted catch
corresp. to advice

1.6
0.9
1.0
1.2
1.1
1.1

1.0
0.8
0.8
0.7
0.81
<1.16
<0.81
< 1.00
<1.24
< 1.00
<0.84
<0.88
<0.84
< 1.00
<0.94
<0.92

<1.06
<1.10

Agreed
TAC

1.6
1.1
1.0
1.2
1.2
1.2
1.1
1.1
1.1
1.0
0.9
0.85
0.96
1.16
1.02
1.07
1.24
1.05
1.00
0.95
0.89
0.964
0.993
0.993
1.241
1.060

Sole in Divisions VIIf.g (Celtic Sea). Advice, management, and landings.

Official
landings

1.23
1.2
0.99
1.24
1.50
1.06
1.03
1.02
1.17
1.08
1.04
1.01
0.95
1.04
1.12
1.12
1.21
1.13
1.00
0.89
0.94
0.75
0.73
0.87
1.01

ICES
Landings

1.22
1.15
0.99
1.19
1.11
0.98
0.93
1.01
1.16
1.00
0.93
0.88
1.01
1.09
1.17
1.35
1.39
1.25
1.04
0.95
0.95
0.80
0.79
0.86
1.03
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Table 5.4.13.2 Sole in Divisions VIIf,g (Celtic Sea). Official Nominal landings (t), 1986—2010 and data used by
the Working Group.
Year Belgium Denmark | France | Ireland | UK(E.&W,NL) | UK(Scotland) | Netherlands (;Ff(;_ta_l- Unallocated Used by TAC
icial ICES

1986 1039 2 146 188 611 - 3 1989 -389 1600
1987 701 -l 117 9 437 - -l 1264 42 1222] 1600
1988 705 - 110 72 317 - - 1204 -58 1146 1100
1989 684 - 87 18 203 - - 992 0 992] 1000
1990 716 - 130 40 353 0 - 1239 -50 1189 1200
1991 982 - 80 32 402 0 - 1496 -389 1107 1200
1992 543 o1 45 325 6 -l 1060 79 981 | 1200
1993 575 - 108 51 285 11 - 1030 -102 928 1100
1994 619 - 9 37 264 8 -l 1018 -9 1009] 1100
1995 763 - 88 20 294 - -l 1168 -8 1157 1100
1996 695 - 102 19 265 0 .| 1081 -86 995 | 1000
1997 660 - 99 28 251 0 - 1038 -111 927 900
1998 675 - 98 42 198 - - 1013 -138 875 850
1999 604 - 61 51 231 0 - 947 65 1012 960
2000 694 . 74 29 243 - -l 1040 51 1091|1160
2001 720 . 77 35 288 . -l 1120 48 1168|1020
2002 703 - 65 32 318 - 1118 227 13451 1070
2003 715 - 124 26 342 - 1207 185 1392 1240
2004 735 - 79 33 283 - - 1130 119 1249] 1050
2005 645 -l 101 34 217 . . 997 47 1044|1000
2006 576 - 75 38 232 - - 921 25 946 950
2007 582 - 85 32 244 - - 943 2 945 890
2008 466 - 68 28 218 - - 780 20 800 964
2009 513 - 74 26 194 - - 807 -2 805 993
2010 620 - 45 27 179 - - 871 5 876 993

20111 766 -1 50 30 168 - -l 1013 16 1029 1041

! Preliminary
* including VIIg—k
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Table 5.4.13.3 Sole in Divisions VIIf,g (Celtic Sea). Summary of stock assessment.

Year Recruitment SSB Landings Mean F
Age 1 Ages 4-8
thousands tonnes tonnes
1971 9614 8049 1861 0.3609
1972 4277 6347 1278 0.2646
1973 3389 5312 1391 0.2303
1974 3405 5692 1105 0.2321
1975 2974 5041 919 0.1978
1976 5194 4370 1350 0.3613
1977 4637 4686 961 0.2441
1978 5494 3771 780 0.1849
1979 3535 3893 954 0.2642
1980 5132 4028 1314 0.2909
1981 4859 3428 1212 0.3442
1982 4890 3563 1128 0.3314
1983 6794 3663 1373 0.4368
1984 4708 3923 1266 0.3958
1985 5660 3313 1328 04218
1986 3159 3373 1600 0.5236
1987 5742 2522 1222 0.5499
1988 4491 2714 1146 0.5341
1989 3720 2115 992 0.5092
1990 8610 2411 1189 0.6257
1991 4200 2139 1107 0.4559
1992 4457 2456 981 0.3863
1993 4429 2482 928 0.4367
1994 3412 2261 1009 0.5056
1995 3320 2160 1157 0.6318
1996 4055 2085 995 0.5606
1997 5480 1825 927 0.6558
1998 6294 1630 875 0.6533
1999 15180 1825 1012 0.5524
2000 7857 1947 1091 0.3496
2001 4170 3130 1168 0.4180
2002 6783 4107 1345 0.4338
2003 5216 3779 1392 0.5290
2004 5961 3541 1249 0.3588
2005 5202 3548 1044 0.3069
2006 3422 3102 946 0.2449
2007 3889 3312 945 0.3011
2008 10033 3032 800 0.2774
2009 6384 3554 805 0.2541
2010 1239 3717 876 0.2971
2011 6973 3898 1029 0.2380
2012 5031* 4212
Average 5316 3475 1123 0.3939

* Geometric Mean (71-09)
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5.4.14 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Division Vile (Western Channel)

Adyvice for 2013
ICES advises on the basis ofthe MSY framework that landings in 2013 should be less than 960 tonnes.
Stock status

F (Fishing Mortality)

2009 2010 2011 ¢ 20m
MSY (FMsY) © © Appropriate .. X
Precautionary )
Undefined 0 4
approach (FpaFiim) © © naetine 8 3
c
SSB (Spawning Stock Biomass) © o, o r
2010 2011 2012 )
Im 1
MSYtB*) © © Above trigger
Precautionary . . 00 0.2 0.4 0.6
. Full reproductive capacit
approach (BDyBlim) © © P pactty Fishing Mortality (ages 3-9)
21 Landings I) Recruitment (age 1)
0.50 Fishing Mortality FMSY Spawning Stock Biomass
Bpa
0.40 MSYBtrigger
m 0.30
B 020
uT
0.10
1969 1974 1979 1984 1989 1994 1999 2004 2009 1969 1974 1979 1984 1989 1994 1999 2004 2009
Figure 5.4.14.1 Sole in Division Vile (Western Channel). Summary of stock assessment. Predicted recruitment values are

shaded. Top right: SSB and F for the time-series from the assessment.

The significant reduction of F in 2009 reflects the reduction in fishing effort. SSB has been around MSY Bingger for
about two decades, with an increase since 2009. Recruitment has been fluctuating without trend.

Management plans

Council Regulation (EC. No. 509/2007) establishes a multi-annual plan for the sustainable exploitation of Division Vile
sole. This results in a TAC of 896 t in 2013. This plan lias not been evaluated by ICES.
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The fisheries

The principal gears used for this stock are beam trawls, otter trawls, and gillnets. Sole is the target species of an
offshore beam trawl fleet, which is concentrated off the southern Cornish and Devon coasts. This fishery also takes
substantial catches of plaice, anglerfish, lemon sole, and cuttlefish. Otter trawlers and gillnetters take sole mainly as a
bycatch fishery, and a targeted fishery at spawning time. Discarding of sole is considered small.

Catch distribution Landings in 2011 were 801 1(52% beam, 16% otter, 8% gillnets, 3% dredge, and 21% other
gear (mostly caught by the above gears, but not available separately by all countries)
Total catch (2011) was 810 kt, where 99% were landings, 1% discards, and no industrial
bycatch or unaccounted removals.

Effects of the fisheries on the ecosystem

Beam trawling, especially using chain-mat gear, is known to have a significant impact on the benthic communities,
although less so on soft substrates. Discard rates of non-commercial species and coimnercial species of umnarketable
size are substantial. Some beam trawlers are experimenting with benthic drop-out panels that release about 75% of
benthic invertebrates from the catches. Full square mesh codends are being tested in order to reduce the capture of
benthos further and improve the selection profile of gadoids.

Quality considerations

The new assessment methodology has produced a significantly improved assessment with respect to the biases
experienced previously, and with little loss in precision. The balance ofthe various information sources as characterized
by the assessment weights indicate a more robust approach. Some differences in the trends from different information
sources do indicate the potential for some retrospective bias returning to the assessment in the future. However,
management in the fonn of the current management plan is stable and apparently robust to the remaining uncertainties
in the assessment.

SSB ('000 tonnes) Fishing mortality: 3-9 Recruitment. Age: 1

Millions

Figure 5.4.14.2 Sole in Division Vile (Western Channel). Historical assessment results (fmal-year recruitment estimate
included). Note that the age range for F changed from 3-7 to 3-9 in 2009.

Scientific basis

Assessment type Age-based analytical assessment (XSA).

Input data Coimnercial catch-at-age data, three survey indices (UK-WEC-BTS, UK-FSP,
QISWBeam), and three coimnercial tuning fleets (UK-CBTearly, UK-CBTlate, and UK-
COT).

Discards and bycatch Not relevant (low discards) to the assessment.

Indicators Western Channel sole and plaice FSP survey.

Other information Stock benchmarked in 2012 (WKFLAT).

Working group report WGCSE
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5.4.14 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland

STOCK Sole in Division VIle (Western Channel)
Reference points
Type Value Technical basis
MSY MSY Byigger 2800 t Based on the lower 95% confidence limits with exploitation at
F=0.27 from LT simulations.
Approach Fusy 0.27 Based on stochastic LT simulations.
Bin 1300 t WKFRAME 2 meta-analysis (ICES, 2011).
Precautionary | Ba 1800 t WKFRAME 2 meta-analysis (ICES, 2011).
approach Fiim Not defined.
Fla Not defined.

(changed in WKFLAT 2012)

Yield and spawning biomass per Recruit F-reference points (2012):

FishMort  Yield/R SSB/R
Ages 3-9
Average last 3 years 0.23 0.23 0.97
Frax 0.31 0.23 0.73
Foi 0.12 0.20 1.64
Frned 0.31 0.23 0.71
Outlook for 2013
Basis: F (2012) = F,, = Foo,; = 0.23; SSB (2013) = 3500; R (2012) = GMj.0o = 4300 thousand; landings (2012) = 790.
Rationale Landings Basis F SSB %SSB % TAC
(2013) (2013) (2014) | change® | change?
MSY framework 960 Fusy (= Fao2*1.19) 0.27 3500 0 +23
Management plan 894 Fup (= Fysy®0.93) TAC 0.25 3530 +2 +15
constraint
Zero catch 0 0 0 4400 +28 —-100
Other options 430 Fo01o ¥ 0.5 0.11 4000 +15 —44
510 Faor * 0.6 0.14 3900 +13 34
590 Faor * 0.7 0.16 3800 11 24
670 Faox * 0.8 0.18 3800 +9 —14
663 —15% TAC (Fy012 * 0.83) 0.18 3760 +9 —15
750 Faoa * 0.9 0.20 3700 +6 —4
777 0%TAC (Fa12 * 0.94) 0.21 3650 +6 0
820 Faoi2 0.23 3600 +4 +6
894 +15% TAC (Fo10 * 1.1) 0.25 3530 +2 +15

Weights in tonnes.
'SSB 2014 relative to SSB 2013.
% Landings 2013 relative to TAC 2012.

MSY approach

Following the ICES MSY framework implies fishing mortality to be at 0.27. This implies landings of less than 960 t in
2012.

Management plan

Council Regulation (EC) No. 509/2007 establishes a multi-annual plan for the sustainable exploitation of sole in
Division VIIe. The years 2007-2009 were deemed a recovery plan, with subsequent years being deemed a management
plan.

Following the agreed management plan implies an F for 2013 of 0.27 (Fy;p, the management plan long-term target),
suggesting a TAC of 958 t in 2013 which is greater than the 15% TAC increase cap in the plan. Consequently the
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management plan implies a TAC for 2013 of 894 t (F = 0.25). Fishing at this level is expected to lead to an SSB
increase of 2% in 2014. ICES has not evaluated this management plan.

Additional considerations
Data and methods

The benchmark in 2012 agreed on a new analytical assessment for this stock, based on two commercial tuning fleets,
the UK-EW-BTS survey, and two new spatially more extensive surveys. The objective of reducing the retrospective
trends was met and the new assessment methodology, together with more realistic reference points, promises more
appropriate advice in the near future. In the longer term the hope is to move to a more fisheries-independent approach in
assessing the stock.

Sampling levels by fleet are sufficient to provide high precision in the assessment, though some improvement in the age
sampling in France would be desirable. Discarding in the fishery, though minor, where present is sporadic and most
frequently a result of the minimum landing size. A more detailed examination of the discard practices in the French
fleet may improve our understanding of the frequencies of and the portion of the stock affected by such stochastic
events.

Uncertainty in data and assessment

The precision of the assessment is sufficiently high to detect relatively small changes in the major stock dynamics.
Some minor dynamics, such as partial intra-mixing of the stock and changes in fleet distribution, are not captured by the
model, and potentially lead to qualitatively undesirable effects such as retrospective patterns, but these small effects are
only apparent because of the overall high precision of the assessment. Assessment and management are currently
sufficiently robust to deal with these effects so that the sensitivity on these comparatively minor issues does not
compromise the high quality of the information on which the assessment is based. In addition, there is considerable
uncertainty in the source of recruitment to the fished stock. It is known that some recruitment to the population occurs
from outside the management arca, the scale of which is unknown (ICES, 2012a). However, once recruited the
population appears to be suitably ‘closed’ for assessment purposes. A better understanding of the recruitment dynamics
may lead to a better estimation of MSY reference points for this stock.

Management considerations

Sole are widespread and usually taken in conjunction with other species to varying degrees, dependent on location and
season. Fisheries with beam trawls can target sole, anglerfish, and cuttlefish depending on season and vessel size. The
most productive sole fishery grounds are located close to ports, while the highest catches of anglerfish for example are
taken further south and west in Division VIle. Therefore, effort restrictions and/or high fuel costs will have a tendency
to increase F in sole and reduce F in anglerfish. Area-misreported landings between Divisions VIId and VIIe have been
a problem in the past, but the problem has been largely eliminated in recent years.

Regulations and their effects

In addition to the days-at-sea regulations a recent UK decommissioning scheme has reduced the number of beam
trawlers in the southwest fleet. Fishing mortalitics from 2009 onwards are estimated to have declined, which is
consistent with the decline in effort in the main fleet exploiting this stock.

Management of this stock is mainly by TAC, which has largely been ineffective at regulating the fishery prior to 2009.
In 2005 effort restrictions were implemented for beam trawlers in this fishery to enforce the TAC and improve data
quality. These restrictions have not been limiting this fishery despite the decommissioning scheme, in part due to the
large numbers of days available, but also because in the UK fleet there appears to be some latent effort/over-capacity in
the beam trawl fleet. Since November 2008 the UK has been enforcing a single-area licensing scheme which has been
highly effective in reducing UK catches.

A catch quota scheme implemented for beam trawlers in the UK in 2010 and 2011 is based on discard rates of 30% by
weight, which is in excess of the estimates of discarding in the fishery. In 2012 5-6 UK beam trawlers have joined this
scheme which may potentially increase F slightly above the level assumed in the interim year in this assessment, though
it is likely to remain below Fysy.

Technical measures applied to this stock include a minimum landing size of 24 cm and a minimum mesh size of 80 mm
for beam trawlers. Local regulations restricting certain gear and vessel types are also in place.
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Discarding in the towed gears using 80 mm mesh sizes, which are responsible for the large majority of the landings, is
very small (<5% by number) and small (5-10%) for the much smaller gillnet fishery. Other spatially or temporally
restricted métiers that show higher values of discarding (10-40% averaged over years) have very limited effort and
hence contribute only a small percentage to the landings (<5%). The gears used to target sole are highly selective for
fish above the minimum landing size, and only a few sporadic cases of highgrading (included in the numbers above)
have been observed.

Informationfrom thefishing industry

The fisheries-science partnership, conducted cooperatively between CEFAS and the UK industry lias provided
evidence for the wide dispersal and broad age distribution for this stock.

Comparison with previous assessment and advice

The F in 2010 is revised down by 16% and SSB200is revised up by 25% compared to last year’s assessment, mainly as
a consequence ofthe new assessment methodology.

The basis for the advice this year is the same as last year.
Sources

ICES. 2011. Report of the Workshop on Implementing the ICES FMSY Framework (WKFRAME-2), 10-14 January
2011, ICES, Denmark. ICES CM 201 /ACOM:33. 110 pp.

ICES. 2012a. Report of the Benchmark and Data Compilation Workshop for Flatfish (WKFLAT2012), 1-8 March
2012, Bilbao, Spain. ICES CM 2012/ACOM:46.

ICES. 2012b. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2011/ACOM:12.

Stock - Recruitment MSYBurigger Yield and Spawning Stock Biomass per Recruit
SSBin 1000t Fishing M ortality (ages 3-9)
Figure 5.4.14.3 Sole in Division Vile (Western Channel). Stock-recruitment (left panel) and yield-per-recruit

analysis (right panel) plots.
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Table 5.4.14.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ICES Advice

No increase in F

No decrease in SSB; TAC
No decrease in SSB; TAC
SSB =30001; TAC

TAC

70% of F(90)

35% reduction in F

No increase in F

No increase in F

F96 <F9%4

No increase in F

No increase in F

Reduce F below Fpa
Reduce F below Fpa
Reduce F below Fpa
Reduce F below Fa
Rebuilding plan or F=0

F=0 or recovery plan 1

80% reduction in F or recovery plan
80% reduction in F or recovery plan

68% reduction in F or recovery plan

75% reduction in F

70% reduction in F

Reduce fishing effort and catches

MSY framework
MSY framework
MSY framework

Weights in thousand tonnes.
Revisions by WGCSE 2012.

2
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Predicted catch ~ Agreed

corresp. to
advice

1.15
1.3
1
0.9
0.54
0.77
0.7
1
0.86
0.68
0.69
0.67
0.67
<0.64
<0.58
<0.45

<0.23
<0.24
<0.35
<0.26
<0.32

<0.66
<0.74
<0.96

TAC

1.15
1.3
1
0.9
0.8
0.8
0.9
1
0.95
0.7
0.75
0.67
0.7
0.64
0.6
0.53
0.39
0.3
0.865
0.94
0.9
0.765
0.65
0.62
0.71
0.78

Sole in Division Vile (Western Channel). Advice, management, and landings.

Official
landings

1.11
0.95
0.8
0.75
0.84
0.77
0.79
0.84
0.88
0.74
0.86
0.77
0.66
0.66
0.65
0.54
0.62
0.49
0.96
0.97
0.82
0.67
0.64
0.761
0.742

ICES

landings

1.28
1.44
1.39
1.31
0.85
0.89
0.9
0.8
0.86
0.83
0.95
0.88
0.96
0.921
1.07
1.11
1.08
1.08
1.04
1.02
1.02
0.91
0.70
0.701
0.802

Preliminary.
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Table 5.4.14.2  Sole in Division Vile (Western Channel). Landings (in tonnes) as used by ICES. Landings in 2011 are
preliminary.

Ifeat Belgium Denmark Prance Netherlands Ireland Jersey Guernsey UK E W UK Unallocated Total
NI other
1974 323 104 427
L975 3 271 2 215 491
L976 4 352 1 259 616
L977 3 331 272 606
L978 4 384 453 20 861
)79 1 515 2 663 1181
1980 45 147 13 1 763 1269
LOS1 16 415 1 4 781 -5 1215
L982 98 321 15 1013 -1 1446
L083 47 105 3 2 16 1025 1498
1984 48 431 9 14 878 1370
L985 58 130 9 8 894 310 1409
1986 62 167 3 6 831 50 1419
1987 48 132 1 5 626 168 1280
1988 67 98 0 4 780 495 1444
L1989 69 112 6 3 610 590 1300
1990 41 0 81 I 3 632 556 1315
L1991 35 325 477 15 852
1992 41 267 2 457 9 119 895
1993 59 236 I 479 18 111 904
1994 33 257 546 -38 800
L095 31 291 [ 2 562 -24 856
1996 8 297 428 91 833
L997 13 348 1 13 13 470 91 M9
1998 40 343 17 3 369 108 880
1999 13 18 3 375 548 957
2000 4 241 22 5 386 256 914
2001 19 221 20 5 382 419 1069
2002 33 198 15 5 289 566 1106
2003 1 363 1 15 5 235 458 1078
2004 7 302 7 6 172 581 1075
2005 26 106 17 5 505 80 1039
2006 32 357" 4 4 568 0 56 1022
2007 34 384 2 2 525 4 64 1015
2008 28 312 0 2 6 464 96 908
2009 17 386 I 3 374 3 -82 701
2010 17 375 2 3 361 2 -62 60S
2011 22 290 2 4 422 62 801
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Table 5.4.14.3 Sole in Division VIIe (Western Channel). Assessment summary.

Year Recruitment SSB Landings Mean F
Agel Ages 3-9
thousands tonnes tonnes

1969 1481 2432 353 0.134

1970 4212 2647 391 0.146

1971 2829 2383 432 0.181

1972 2493 2388 437 0.139

1973 3425 2767 459 0.160

1974 3267 2884 427 0.153

1975 3068 3652 491 0.131

1976 7196 3386 616 0.181

1977 5106 4074 606 0.131

1978 4778 4047 861 0.179

1979 5131 4825 1181 0.244

1980 8842 5282 1269 0.235

1981 5113 4507 1215 0.274

1982 4131 4492 1446 0.328

1983 6513 4270 1498 0.374

1984 7674 4287 1370 0.312

1985 4160 3857 1409 0.345

1986 6357 3843 1419 0.328

1987 4125 3918 1280 0.305

1988 4045 3821 1444 0.352

1989 3085 3223 1390 0.434

1990 7733 3021 1315 0.442

1991 4287 2749 852 0.293

1992 3738 2636 895 0.257

1993 2583 2622 904 0.333

1994 3731 2897 800 0.248

1995 4385 2935 856 0.316

1996 3689 2813 833 0.280

1997 4925 2703 949 0.329

1998 3870 2734 880 0.305

1999 7241 2738 957 0.328

2000 5981 2771 914 0.310

2001 4234 2857 1069 0.362

2002 5998 3039 1106 0.351

2003 3116 3213 1078 0.256

2004 4414 3038 1075 0.306

2005 5087 3135 1039 0.337

2006 4360 2727 1023 0.357

2007 4198 2806 1015 0.363

2008 3168 2607 908 0.330

2009 4480 2936 701 0.224

2010 3310 3240 698 0.222

2011 43329 3190 801 0.235

2012 4332" 3339

Average 4495 3267 946 0.276

92011 recruitment value from the XSA replaced by the Geometric Meanso o).
 Geometric Mean (69-09)-
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5.4.15 Advice June 2012

ECOREGION Celtic Seas
STOCK Herring in Division Vila North of 52° 30°N (Irish Sea)

Adyvice for 2013
ICES advises on the basis of MSY approach that landings in 2013 should be no more than 51001

ICES advises that activities that impact on the seabed should not take place in spawning grounds unless they can be shown
not to have a negative impact on spawning, larval production or stock dynamics.

Stock status
F (Fishing Mortality)

2009 2010 2011 45
) 40
MSY (Fmsy) © © Appropriate 35
Precautionary © ) Q 30
approach (FpaFkim 0 Undefined 01 ’s
SSB (Spawning Stock Biomass) S 20
15
2010 2011 2012
10
MSYtB*) © © Above trigger 5
. 0
Precautionary © O . .
Full reproductive capacity 0.0 0.2 0.4 0.6
app roach (BpaBlin) Fishing Mortality {ages 2-6)
Landings 800 - Recruitment (age 1)
700 -
= 600 -
I 500 -
« 400 -
D300 -
E
2 io - 200 -
@ 100 -
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Fishing Mortality Spawning Stock Biomass
«+“Bpa
MSY Btrigger
o 40 - Blim
0.6 -
1Y)
LL
1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Figure 5.4.15.1 Herring in Division Vila North of 52° 30°N (Irish Sea). Summary of stock assessment with observed

landings. Estimates are shaded. Top right: F and SSB over the time series used in the assessment.
The spawning stock biomass lias been above MSY Bingger since 2006. Fishing mortality has decreased since 2003 to the
lowest in the time series and is now around FMSY. Recruitment is increasing and estimated above the average of the the
time series since 2006 (2004 year class).

Management plans

No specific management objectives are known to ICES. ICES recoimnends that a management plan for Division Vila
(North) should be developed.
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Biology

Herring are an important prey species in the ecosystem and also one of the dominant planktivorous fish. This autumn
spawning stock is considered a part of the Malin Shelf Stock Complex. A component of the VIIaN herring stock is
known to mix seasonally with herring in Subarea VI, but the extent is unknown. Juvenile herring from the Celtic Sea
herring stock are present in the Irish Sea. Spawning and nursery areas are sensitive and vulnerable to anthropogenic
influences. Gravel extraction or disturbance in the close vicinity of any herring spawning will disturb that spawning
activity and will reduce the available area for successful spawning.

Environmental influence on the stock

There are irregular cycles in the productivity of herring stocks (weights-at-age and recruitment). It is thought that the
enviromnent plays an important role (through transport, prey, and predation).

The fisheries

The fishery has not changed in recent years. UK pelagic trawlers takes the majority of catches during the 3rd and 4*
quarters. A small local gillnet fishery continues to record landings on the traditional Mourne herring grounds during the
4th quarter. Herring fisheries tend to be clean with little bycatch of other fish. There are no observations of discarding or
slippage in the Irish Sea fisheries that target herring. Discarding is not thought to be a feature of'this fishery.

Catch distribution Total catch (2011) 5.2 kt where 100 % landings (97% from pelagic trawlers and 3%
gillnet)

Effects of the fisheries on the ecosystem

The human consumption fisheries for herring are considered relatively clean, with little bycatch of other fish or
cetaceans.

Quality considerations

The inter-annual variation in herring migration patterns affect the selectivity of both the fishery and acoustic survey.
The assessment is done on a mixed stock (juveniles from the Celtic Sea), affecting the estimates of the younger ages.
The acoustic survey are uncertain and the 2011 acoustic survey is considered an underestimate of abundance at older
ages, having a mismatch with the migration pattern of the spawning stock biomass and affected by adverse weather
conditions. Input data quality and sampling coverage is good for this stock.

Scientific basis

Assessment type Analytical assessment (FLSAM)

Input data Two survey indices (Northern Ireland Acoustic Surveys AC(VIIaN)), larvae survey
NINEL); coimnercial catch-at-age data.

Discards and bycatch Not considered relevant.

Indicators Two survey indices (NIGFS-WIBTS-1Q, NIGFS-WIBTS-4Q).

Other information Benchmarked in 2012 (WKPELA).

Working group report HAWG
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5.4.15 Supporting information June 2012

ECOREGION Celtic Seas

STOCK Herring in Division VIIa North of 52° 30°N (Irish Sea)
Reference points
Type Value Technical basis
MSY MSY Bhrigger 9500 t Provisional based on B,
Approach Fusy 0.26 Based on stochastic simulations (ICES, 2012a)
Bin 6000 t Lowest observed SSB.
Precautionary | By, 9500 t Bpe= Biim * 1.58
approach Fiim Not defined.
Froa Not defined.
Unchanged since 2012
Outlook for 2013

Basis: F(2012) = TAC constraint = 0.21; SSB (2013) =22; R (2012) = 133 mln; Landings (2012) = 5.2

Landings F SSB %SSB | %TAC
Rationale Basis change | change
(2013) (2013) | (2014) 1 ?
MSY 5.1 Fusy 0.26 18 -15% 8%
Zero catch 0 F=0 0 23 2% -100%
Other options 4.039 TAC-15%  (F2012%0.96) 0.20 17 -11% -15%
4752 Stable TAC (Fy12*1.15) 0.24 16 -14% 0%
5.465 TACH15% (Fag12%1.34) 0.28 15 -16% +15%

Weights in thousand tonnes.
"SSB 2014 relative to SSB 2013.
¥ Human Consumption landings 2013 relative to TAC 2012.

MSY approach

Following the ICES MSY framework implies fishing mortality at Fysv = 0.26, resulting in landings of less than 5100 t
in 2013. This is expected to lead to an SSB of 18 000 t in 2014.

Precautionary approach

The SSB is well above By, and F, is undefined but current F is just below Fysy. ICES does not advise to use By, as a
target in 2013,

Additional considerations
The catches have been close to TAC levels and the main fishing effort has not varied considerably.

The acoustic survey estimates since 2007 suggest that SSB is at highest abundance within the 18 year time-series. The
2011 survey series was severly effected by adverse weather conditions and mismatched with the timing of the spawning
stock biomass migration. Evidence from the commercial fishery and preliminary results from successive surveys
indicate high abundance and catch rates on the main spawning grounds post survey. The 2011 survey is considered to
be an underestimate of abundance of older ages (3+). 1-ringer+ biomass also remains high. Estimates from an enhanced
acoustic survey series since 2007 indicate and confirm the significant increase in 1+ herring biomass. The acoustic
survey provides estimates of numbers-at-age, however the 1 to 3-ringers in the area are a mixture of at least two
adjacent stocks, (Celtic Sea and Division VIIa(N)). Splitting the current acoustic spawning stock biomass estimates
according to secason of origin, does not change the perception of a significant increase in Irish Sea “autumn” spawning
biomass.

Actions which perturb or pollute herring spawning beds or increase turbidity after spawning are likely to have a negative
effect on recruitment. Such activities include aggregate extraction, dumping of dredge spoil and the placement of certain
structures on or over the seabed. Placement of structures on or over the seabed in spawning grounds should only be
permitted if it can be shown that they do not disturb individual spawning beds or negatively impact spawning, larval
production or stock dynamics.
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Uncertainties in the assessment

The final assessment model is dominated by information from the catch, with the survey information having less
influence on the model fit. The assessment model describes the data reasonably well and there is very little retrospective
pattern in the assessment. The 2011 survey data are considered not to reflect the spawning stock biomass and age
structure, which results in an underestimate of SSB and an overestimate of F in the model. The largest occurrence of
mixed fish from different spawning season origins is in the age 1 data (recruitment age in the assessment). The
assessment model does not appear to estimate recruitment well and should be considered as a smoothed estimate.

There is a seasonal closed area east of the Isle of Man since 1973. The fleet sometimes is able to fish spawning
aggregations if they occur outside the closed area. The effect of this is that the age structure ofthe catches from year to
year can vary widely.

Comparison with previous assessment and advice

Last year the assessment was based on trends only. This year an analytical assessment and short tenn forecast are
presented for this stock. The advice forzo12 is based on MSY approach (v msv)-

Sources

ICES. 2012a. Report of the Benchmark Workshop on Pelagic Stocks (WKPELA 2012), 13-17 February 2012,
Copenhagen, Demnark. ICES CM 2012/ACOM:47.

ICES. 2012b. Report of the Herring Assessment Working Group for the Area South of 62°N, 13-22 March 2012. ICES
CM 2012/ACOM:06.

Stock - Recruitment Yield and Spawning Stock Biomass per Recruit
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Figure 5.4.15.2 Herring in Division Vila North of 52° 30°N (Irish Sea). Stock recruitment and yield per recruit
analysis.
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Table 5.4.15.1 Herring in Division Vila North of 52° 30°N (Irish Sea). ICES advice, management, and catch.

Year ICES Predicted catch Agreed ICES
Advice corresp. to advice TAC Catch

1987 TAC 43 4.5 5.8
1988 TAC (Revised advice in 1988) 10.5 (5.6) 10.5 10.2
1989 TAC 5.5 6.0 5.0
1990 Precautionary TAC 5.7 7.0 6.3
1991 TAC 5.6 6.0 4.4
1992 TAC 6.6 7.0 53
1993 TAC 4.9-7.4 7.0 44
1994 Precautionary TAC 53 7.0 4.8
1995 Precautionary TAC 5.1 7.0 5.1
1996 Ifrequired, precautionary TAC 5.0 7.0 53
1997 No advice given - 9.0 6.6
1998 Status quo F 6.5 9.0 4.9
1999 F=Proposed Fpe=0.36 49 6.6 4.1
2000 F=90% F(98)=0.31 3.9 5.4 2.0
2001 Status quo F= 0.26 5.1 6.9 55
2002 Average catch of 1996-2000 4.8 4.8 2.4
2003 2002 TAC 4.8 4.8 24
2004 Advice 2003 catch 4.8 4.8 2.5
2005 Status quo TAC 4.8 4.8 4.4
2006 Status quo TAC 4.8 4.8 4.4
2007 Status quo TAC 4.8 4.8 4.6
2008 Recent catches 44 4.8 4.9
2009 Same achice as lastyear 44 4.8 4.6
2010 Recent TAC 4.8 4.8 4.9
2011 No increase in catch <4.8 52 52
2012 No increase in catch - 4.752

2013 MSY approach <5.1

Weights in ‘000 1.

Table 5.4.15.2  Herring in Division Vila North of 52° 30°N (Irish Sea). ICES catch estimates in tonnes by country.

Country Ireland UK Unallocated Total
1987 1200 3290 1333 5823
1988 2 579 7 593 - 10 172
1989 1430 3532 - 4 962
1990 1699 4613 - 6312
1991 80 4318 - 4 398
1992 406 4 864 - 5270
1993 0 4408 - 4408
1994 0 4 828 - 4 828
1995 0 5076 - 5076
1996 100 5180 22 5302
1997 0 6 651 - 6 651
1998 0 4 905 - 4 905
1999 0 4127 - 4127
2000 0 2 002 - 2 002
2001 862 4599 - 5461
2002 286 2 107 2393
2003 0 2 399 - 2 399
2004 749 1782 - 2 531
2005 1153 3234 - 4 387
2006 581 3821 - 4402
2007 0 4629 4 629
2008 0 4895 4895
2009 0 4594 4594
2010 0 4894 - 4894
2011 0 5202 5202
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Table 5.4.15.3 Herring in Division VIIa North of 52° 30°N (Irish Sea). Summary of the assessment. Low = lower
limit and High = higher limit of 95% confidence interval. Landings are estimated by the
assessment and differ from the observed catch statistics.

Mean
Recruits Total Spawing Yield / F
Age 0 biomass Total Total biomass Spawing Spawing Landings SSB ages Mean Mean
(Thousands) Recruits Recruits (tonnes) biomass biomass (tonnes) bi bi (t (ratio) 4-6 F F
Year Mean Low High Mean Low High Mean Low High Mean Low High

1961 81389 50886 130178 26108 19830 34374 7959 4925 12861 5413 | 0.680 0.312 | 0.195 0.499

1962 85734 55728 131896 19904 15187 26087 5947 3831 9231 3951 0.664 0.300 | 0.193 0.467

1963 127772 88451 184572 21091 16347 27212 5195 3371 8007 3612 | 0.695 0.314 | 0.203 0.485

1964 169566 116506 246792 26849 20649 34912 5191 3504 7688 4141 0.798 0.292 | 0.186  0.460

1965 183689 126708 266295 31320 24399 40203 7684 5471 10792 5512 | 0.717 0.307 | 0.196  0.479

1966 269682 180247 403494 47005 35529 62187 9102 6525 12695 5839 | 0.642 0.275 | 0.178 0.425

1967 330380 220003 496134 64731 48711 86020 10840 7947 14786 8230 | 0.759 0.280 | 0.189  0.415

1968 383847 253214 581874 81471 61391 108119 25160 18183 34813 10137 | 0.403 0.280 | 0.196  0.401

1969 385771 264128 563436 93433 73306 119087 31320 23265 42162 14561 0.465 0317 | 0232 0.434

1970 441088 302939 642237 119491 94962 150357 40619 30867 53453 18807 | 0.463 0375 | 0282  0.498

1971 447754 311436 643740 127516 102761 158235 43652 34160 55780 22948 | 0.526 0.407 | 0310  0.535

1972 431490 302302 615887 107045 87618 130778 38677 30310 49354 22561 0.583 0.455 | 0.348 0.594

1973 468364 324439 676134 102334 83561 125325 32048 25345 40525 22880 | 0.714 0.486 | 0.375 0.631

1974 375120 263831 533352 101316 82599 124275 38139 29521 49273 29057 | 0.762 0.582 | 0.447  0.757

1975 332369 234042 472004 79063 64949 96244 28424 22225 36353 23249 | 0.818 0.633 | 0.481 0.832

1976 278730 195164 398079 64731 52829 79316 18964 14349 25064 19376 1.022 0.672 | 0502  0.899

1977 261974 184516 371947 53263 43332 65470 13984 10490 18643 14988 1.072 0.647 | 0.481 0.870

1978 217728 152681 310487 47193 38110 58441 12221 9168 16290 12642 1.034 0.602 | 0444 0817

1979 173338 119058 252366 42277 33802 52878 10998 8053 15020 11945 1.086 0.564 | 0410 0.776

1980 166875 115505 241091 35102 28117 43821 11052 8237 14830 8749 | 0.792 0.510 | 0366  0.712

1981 178082 121392 261246 32306 25141 41513 10849 8083 14561 5508 | 0.508 0412 | 0290  0.585

1982 184425 123080 276345 36425 27570 48123 12221 8797 16978 5097 | 0.417 0.326 | 0.225 0.473

1983 174033 116606 259743 40579 30517 53958 14347 10121 20338 4922 | 0.343 0.275 | 0.187  0.407

1984 162918 111075 238958 43827 33871 56709 16256 11771 22449 5324 | 0.327 0.267 | 0.186  0.384

1985 176663 120720 258531 46864 37272 58924 16054 12351 20866 6507 | 0.405 0.310 | 0.229  0.419

1986 189662 128291 280391 45844 36782 57139 18028 14105 23042 6990 | 0.388 0315 | 0234 0424

1987 194464 128044 295337 40579 32249 51060 15919 12259 20673 6220 | 0.391 0.323 | 0239 0437

1988 148301 101345 217013 42362 33909 52922 17767 13538 23317 7111 0.400 0.367 | 0270  0.499

1989 143200 97796 209684 38330 30437 48270 14254 10791 18828 5676 | 0.398 0.344 | 0252 0.468

1990 126374 87046 183471 36571 29366 45543 13887 10647 18112 5784 | 0.416 0.343 | 0252 0.466

1991 110747 76065 161241 30364 24603 37473 9525 7308 12416 4874 | 0.512 0.324 | 0239 0.438

1992 129573 88829 189006 25413 20657 31262 8986 7121 11339 4163 | 0.463 0.340 | 0.255 0.454

1993 99907 69257 144123 28912 23577 35453 8904 7001 11323 4717 | 0.530 0.335 | 0.251 0.448

1994 119134 83137 170716 26134 21433 31867 9938 7876 12539 4433 | 0.446 0.348 | 0.261 0.465

1995 113210 79931 160344 25413 20844 30982 9203 7282 11631 4807 | 0.522 0.355 | 0.267 0473

1996 102130 71726 145421 23063 19026 27957 7250 5701 9220 5001 0.690 0375 | 0.284  0.497

1997 104925 74016 148740 21361 17620 25895 7044 5525 8979 4880 | 0.693 0.429 | 0327 0.563

1998 109645 76211 157745 20482 16621 25239 7215 5754 9047 4032 | 0.559 0.465 | 0.351 0.617

1999 84288 58320 121820 19807 16112 24350 7043 5469 9070 3753 | 0.533 0.424 | 0.321 0.561

2000 85477 59075 123678 18182 14791 22351 7368 5758 9427 2973 | 0.403 0.380 | 0.286  0.505

2001 92319 63941 133290 18130 14543 22600 5743 4442 7425 3483 | 0.606 0.447 | 0340  0.588

2002 93807 64107 137268 18710 14810 23637 5849 4521 7569 2796 | 0.478 0.444 | 0334  0.590

2003 119850 83387 172259 19518 15317 24871 5473 4252 7043 2434 | 0.445 0.471 0.347  0.640

2004 140646 97953 201946 21727 17119 27574 7726 5873 10162 2713 | 0.351 0.421 0309  0.572

2005 165380 114688 238477 25336 19889 32275 9196 6993 12092 3604 | 0.392 0.421 0.305 0.582

2006 211082 144849 307600 28624 22246 36831 9629 7323 12660 3790 | 0.394 0.379 | 0270  0.532

2007 254231 170360 379394 38369 29052 50673 13129 9767 17649 4243 | 0.323 0.288 | 0.200 0.415

2008 239426 158815 360953 42447 32049 56217 15924 11619 21825 4974 | 0.312 0.277 | 0.189  0.405

2009 254486 164903 392733 44267 32804 59737 16948 12101 23736 5051 0.298 0.264 | 0.171 0.406

2010 275130 166702 454083 45661 32812 63541 18542 12854 26748 5066 | 0.273 0.252 | 0.160  0.398

2011 296855 152957 576129 47005 31115 71009 18862 12273 28988 5437 | 0.288 0.251 0.151 0.416

2012% 133430 21155

* geometric mean recruitment 1995-2009 and SSB from assessment model
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5.4.16 Advice June 2012

ECOREGION Celtic Seas
STOCK Herring in Division Vila South of 52° 30° N and VIIg,h,j,k (Celtic Sea and
South of Ireland)

Adyvice for 2013
ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 19 0001

ICES advises that activities that impact on the seabed should not take place in spawning grounds unless they can be shown
not to have a negative impact on spawning, larval production or stock dynamics.

Stock status

* 2011
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Figure 5.4.16.1 Herring in Divisions Vila (South of 52° 30’ N) and VIIg,hj,k (Celtic Sea and South ofIreland). Summary of

stock assessment. Estimates are shaded. Top right: F and SSB over the time series in the assessment.

The current assessment shows SSB at the highest level since the 1960s. F is well below FVbY but has increased slightly
in 2011. There are three recent strong year classes (2003/4, 2005/6, and 2007/8) in the fishery. The 2008-2009 year

classes also look above average.
Management plans

A long-tenn management plan has been agreed by the Irish industry in 2011 (Annex 5.4.16). This plan lias a target
F=0.23 and a 30% constraint in TAC change. This plan results in a TAC of 17 200 t for 2013. ICES lias been requested
to evaluate the plan in 2012. A rebuilding plan lias been in place since 2009 although it lias not yet been formally
adopted in law (Annex 5.4.16). The target F is equal to 0.19 and no TAC constraint applies. The rebuilding plan implies
a TAC of 14 500 tin 2012.
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Biology

This stock can be divided into autumn and winter spawning components. Spawning begins in October and can continue
until February. A proportion of this stock, mainly juveniles is present in the Irish Sea and return to spawn in the Celtic
Sea. The spawning grounds for herring in the Celtic Sea are located inshore close to the coast and consist of either gravel
or flat stone. Spawning and nursery areas are sensitive and vulnerable to anthropogenic influences. Gravel extraction or
disturbance in the close vicinity of any herring spawning will disturb that spawning activity and will reduce the available
area for successful spawning.

Environmental influence on the stock

Temperatures in this area have been increasing over the last number of decades, and indications are that salinity is also
increasing. Recruitment in this stock lias fluctuated widely, although studies to date have not been able to demonstrate
any relationship to enviromnental changes.

The fisheries

There lias been considerable efficiency creep in the fishery since the 1980s with a greater ability to locate fish. Under
the current management regime the quality of'the catch data lias improved. Discards have become an increasing feature of
the fishery in the last two years due to the quota management system.

Catch distribution Total landings (2011/2012): 11.47 kt of which 100% caught by pelagic trawl

Effects of the fisheries on the ecosystem

The human consumption fisheries for herring are considered relatively clean, with little bycatch of other fish.

Quality considerations

There is a large uncertainty in estimation of 1-ringers. As these contribute to the SSB (50% mature) this influences
estimates and forecasts. There is uncertainty in the 2010 acoustic survey due to the substitution of the sounder

frequency from 38 kHz to 18 kHz.

Improved information on discards is required as this is understood to have become a feature of this fishery in recent
years. Greater understanding is required on the extent to which Celtic Sea herring is present in the Irish Sea

SSB ('000 tonnes) Recruitment. Age: 1

Figure 5.4.16.2 Herring in Division Vila South of 52° 30° N and VIIg,hj,k (Celtic Sea and South of Ireland). Historical
assessment results (final year predicted SSB and recruitment estimates included).

Scientific basis

Assessment type Age-based analytical assessment (FLICA).

Input data Acoustic survey index (CSHAS); catch-at-age data.

Discards and bycatch Discarding lias become a feature of this fishery since 2010 but is not included in the
assessment.

Indicators None.

Other information Celtic Sea and Division VIIj herring are assessed on a seasonal basis, Ist April to 31st

March, to allow for the inclusion ofthe spawning cycle in the assessment period.
Working group report HAWG
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5.4.16 Supporting information June 2012

ECOREGION Celtic Seas
STOCK Herring in Division Vila South of 52° 30’ N and VIIg,h,j,k (Celtic Sea and
South of Ireland)

Reference points

Type Value Technical basis
MSY MSY BtiBBr Not defined.
Approach FMSY 0.25 Stochastic simulations on segmented regression stock recruit
relationship.
BIm 26 000 t The lowest stock observed.
Precautionary Bpa 44 000 t Low probability of low recruitment.
approach Finn Not defined.
Fpa Not defined.

(Unchanged since 2010)

Outlook for 2013

Basis: F (2012/2013) =F (catch constraint 2012/2013) = 0.22; R (2011-2013) = GM (1981-2009) = 441 million: SSB
(2012/2013) = 84.3; landings (2012/2013) = 18

Rationale Catch SSB Basis F SSB %SSB % TAC
(2013) (2013)1 (2013) (2014 Changed  Changed

Proposed Rebuilding

Plan 15 80 Fai 0.19 78 -3% 31 %
g;ﬁ;;:g;?nilgm 17 79 Mgt Plan 0.23 75 i 18 %
MSY framework 19 78 FMsY 0.25 73 -6 % -12%
Zero catch 0 88 Zero catch 0 99 F13% S100%
Other Options 12 82 F 2002 0.15 82 0% -45%

21 76 status quo catch 0.29 69 -9% 0%

Weights in ‘000 tonnes.

I’For this autumn-spawning stock, the SSB is determined at spawning time and is influenced by fisheries between Is
April and spawning.

21 SSB 2014 relative to SSB 2013.

3lCatch (assumed same as landings) 2013 relative to TAC 2012.

Managementplan

The proposed rebuilding plan implies a TAC of 15 000t in 2013. This rebuilding plan was proposed by the Irish
industry in 2008 (Annex 5.4.16), evaluated by ICES and found to be precautionary and was subsequently used to set the
catch levels, although it was never formally adopted in EU legislation. By 2011, the stock had been above Bm
(44 000 t) for three consecutive years and the rebuilding plan expired. Under the tenns of this rebuilding plan it should
have been replaced by a long term management plan in 2012. However, the HCR within the rebuilding plan were used
to set the TAC (21 100 t) for 2012.

In 2011 the Pelagic RAC agreed a new proposed long tenn management plan (Annex 5.4.16). This plan has a target F
0f 0.23 and a 30% constraint in TAC change. This TAC constraint prevents sudden changes of the TAC and accounts
for uncertainties in the assessment and forecast in case of strong incoming recruitment. This plan would lead to a TAC
in 2013 of 17 000 t. This plan has not yet been evaluated by ICES, but initial evaluation by the Irish Marine Institute
concluded it to be precautionary. An evaluation of the management plan will be conducted in 2012 on the basis of a
request by Ireland.

MSY approach
Following the ICES MSY framework implies fishing mortality be increased to 0.25 which is higher than current F
(0.15), resulting in landings of less than 19 000 t in 2013. This is expected to lead to an SSB of 73 000 t in 2014. No

MSY Bingger has been derived for this stock although it is likely that the current SSB would be above any candidate
value.
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Precautionary approach

The SSB is well above By, and F, is undefined but current F is well below Fysy. ICES does not advise to use By, as a
target in 2013,

Additional considerations

The spawning grounds for herring in the Celtic Sea are located inshore close to the coast and consist of either gravel or flat
stone. Actions which perturb or pollute herring spawning beds or increase turbidity after spawning are likely to have a
negative effect on recruitment. Such activities include aggregate extraction, dumping of dredge spoil, waste from fish
cages and the placement of certain structures on or over the seabed. Placement of structures on or over the seabed in
spawning grounds should only be permitted if it can be shown that they do not disturb individual spawning beds or
negatively impact spawning, larval production or stock dynamics.

There is evidence that discarding of herring by larger vessels has become a feature of this fishery in 2010 and 2011. Efforts
are required to quantify the amount of catch that is discarded.

Regulations and their effects

There is evidence that closure of Division VIIaS, under the rebuilding plan, has helped to reduce fishing mortality
substantially by reducing the efficiency of the fleet. This closed area has been the dominant spawning area, and before
the closure a large proportion of the catch was taken from it. There is no evidence that this closure has led to improved
recruitment, however, this area, particularly the area off Dunmore East, is important for recruit spawners. This arca was
reopened in January 2012, although vessels of over 50ft remain excluded. The abundance of herring in this area has
attracted more vessels to the fishery and resulted in increased catches outside the closed area.

Uncertainties in assessment and advice

Estimation of F has improved in recent years but there is a retrospective underestimation. There is uncertainty in
estimation of 1-ring recruits. As these contribute to the SSB (50% mature) this means that there is some uncertainty in
SSB.

The 2010 acoustic survey estimate was compromised because of transducer failure. Therefore, data from a transducer of
different frequency (18 instead of 38 kHz) had to be substituted. This departure from standard procedures will be further

evaluated by ICES. Consequently, there is uncertainty in the 2010 acoustic survey estimate.

Discarding is understood to have become a feature of this fishery but cannot be quantified and included in the
assessment. This will contribute to the uncertainty in the assessed SSB and fishing mortality estimates.

Comparison with previous assessment and advice

The 2012 assessment shows a downward revision in SSB 2011 by 28%, while F for 2010 is estimated to be 40% higher.
The basis for the advice is the MSY approach.

Source

ICES. 2012. Report of the Herring Assessment Working Group for the Area South of 62°N, 13-22 March 2012. ICES
CM 2012/ACOM:06.
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Figure 5.4.16.3 Herring in Divisions Vila (South of 52° 30’ N) and Vl1lg.hj.k (Celtic Sea and South of Ireland).
Stock-recruitment plot and yield per recruit analysis.

Table 5.4.16.1 Herring in Divisions (Vila South of 52° 30’ N) and Vllg.hj.k (Celtic Sea and South of Ireland).
ICES advice, management, and landings/catches.

Predicted

ICES catch Agreed Official ICES

Year  Advice conesp. to TAC landings  Discards Catchl
advice

1987  Precautionary TAC 18 18 18 4.2 273
1988  TAC 13 18 17 24 19.2
1989  TAC 20 20 18 3.5 22.7
1990 TAC 15 17.5 17 25 20.2
1991 TAC (TAC excluding discards) 15(12.5) 21 21 1.9 23.6
1992 TAC 27 21 19 2.1 23.0
1993  Precautionary TAC (including discards) 20-24 21 20 1.9 21.1
1994  Precautionary TAC (including discards) 20-24 21 19 1.7 19.1
1995  No specific advice - 21 18 0.7 19.1
1996 TAC 9.8 16.5-212 21 3 21.8
1997  Ifrequired, precautionary TAC <25 22 20.7 0.7 18.8
1998 Catches below 25 <25 22 20.5 0 20.3
1999 F=04 19 21 19.4 0 18.1
2000 F<0.3 20 21 18.8 0 183
2001  F<0.34 17.9 20 19 0 17.7
2002  F<0.35 11 11 11.5 0 10.6
2003 Substantially less than recent catches - 13 12 0 10.9
2004  60% ofaverage catch 1997-2000 11 13 12 - 11.1
2005 60% ofaverage catch 1997-2000 11 13 10 . 8.5
2006  Further reduction 60% avg. catch 2002-2004 6.7 11 9 - 8.5
2007  No fishing without rebuilding plan - 9.4 9.6 - 8.3
2008  No targeted fishing without rebuilding plan - 7.9 7.8 - 6.9
2009  No targeted fishing without rebuilding plan - 5.9 6.2 5.8
2010  Fnp=0.19 10.15 10.15 9.6 8.4
2011 See scenarios - 13.2 11.7 . 115
2012  MSY Approach <26.9 21.1
2013 MSY Approach <18.5

Weights in ‘0001

1By calendar year.

2’Revised in 1996 after the ACFM May meeting.

3’Discarding is understood to have taken place but cannot be quantified
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Table 5.4.16.2 Herring in Divisions (VIIa South of 52° 30’ N) and VIIg,h,j.k (Celtic Sea and South of Ireland).
Landings in tonnes by quota year as estimated by ICES. These figures may not correspond to the
official statistics in all cases and cannot be used for management purposes.

Year France Germany Ireland Netherlands UK. Unallocated  Discards Total
1988 - - 16,800 - - - 2,400 19,200
1989 + - 16,000 1,900 - 1,300 3,500 22,700
1990 + - 15,800 1,000 200 700 2,500 20,200
1991 + 100 19,400 1,600 - 600 1,900 23,600
1992 500 - 18,000 100 + 2,300 2,100 23,000
1993 - - 19,000 1,300 + -1,100 1,900 21,100
1994 + 200 17,400 1,300 + -1,500 1,700 19,100
1995 200 200 18,000 100 + -200 700 19,000
1996 1,000 0 18,600 1,000 - -1,800 3,000 21,800
1997 1,300 0 18,000 1,400 - -2.600 700 18,800
1998 + - 19,300 1,200 - -200 - 20,300
1999 200 17,900 1300 + -1300 - 18,100
2000 573 228 18,038 44 1 -617 - 18,267
2001 1,359 219 17,729 - - -1578 - 17,729
2002 734 - 10,550 257 - -991 - 10,550
2003 800 - 10,875 692 14 -1,506 - 10,875
2004 801 41 11,024 - - -801 - 11,065
2005 821 150 8452 799 - -1770 - 8.452
2006 - - 8,530 518 5 -523 - 8,530
2007 581 248 8.268 463 63 -1355 - 8.268
2008 503 191 6,853 291 -985 - 6,833
2009 364 135 5,760 -499 - 5,760
2010 636 278 8406 325 -1239 - 8.406
2011 241 11,503 7 4 -252 - 11,503
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Table 5.4.16.3 Herring in Divisions (VIla South of 52° 30’ N) and VIIgh,j.k (Celtic Sea and South of Ireland)
Landings in tonnes by assessment year (1st April-31st March) as estimated by ICES. These figures
may not correspond to the official statistics in all cases and cannot be used for management

purposes.
Year France Germany Ireland Netherlands U.K. Unallocated  Discards Total
1988/1989 - - 17,000 - - - 3,400 20,400
1989/1990 + - 15,000 1,900 - 2,600 3,600 23,100
1990/1991 + - 15,000 1,000 200 700 1,700 18,600
1991/1992 500 100 21,400 1,600 - -100 2,100 25,600
1992/1993 - - 18,000 1,300 - -100 2,000 21,200
1993/1994 - - 16,600 1,300 + -1,100 1,800 18,600
1994/1995 + 200 17,400 1,300 + -1,500 1,900 19,300
1995/1996 200 200 20,000 100 + -200 3,000 23,300
1996/1997 1,000 - 17,900 1,000 - -1,800 750 18,800
1997/1998 1,300 - 19,900 1,400 - -2100 - 20,500
1998/1999 + - 17,700 1,200 - -700 - 18,200
1999/2000 200 18,300 1300 + -1300 - 18,500
2000/2001 573 228 16,962 44 1 617 - 17,191
2001/2002 - - 15,236 - - - - 15,236
2002/2003 734 - 7,465 257 - -991 - 7,465
2003/2004 800 - 11,536 610 14 -1,424 - 11,536
2004/2005 801 41 12,702 - - -801 - 12,743
2005/2006 821 150 9,494 799 - -1770 - 9,494
2006/2007 - ) 6,944 518 S -523 - 6,944
2007/2008 379 248 7,636 327 - -954 - 7,636
2008/2009 503 191 5,872 150 -844 - 5,872
2009/2010 364 135 5,745 - -499 - 5,745
2010/2011 636 278 8,370 325 - -1239 - 8,370
2011/2012 241 - 11,470 7 4 -252 - 11,470
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Table 5.4.16.4

Herring in Divisions VIIa (South of 52° 30’ N) and VIIg,h,j.k (Celtic Sea and South of Ireland).
Summary of stock assessment (weights in tonnes).

Recruitment

Fbar

Year Age 1 TSB SSB Ages 2-5 Landings
1958 286622 101832 71927 0.406 22978
1959 830660 126714 68519 0.348 15086
1960 184682 81647 57878 0.504 18283
1961 208247 70235 48985 0316 15372
1962 531941 107917 58223 0.669 21552
1963 266394 81043 52392 0.464 17349
1964 1036046 157607 75047 0.286 10599
1965 325446 139161 100370 0.261 19126
1966 675316 180763 109178 0.306 27030
1967 699244 189155 114876 0.385 27658
1968 827891 205614 119957 0.355 30236
1969 437470 170041 110764 0.550 44389
1970 212444 118789 84182 0.482 31727
1971 851386 164070 81208 0.724 31396
1972 262343 112506 69844 0.764 38203
1973 289768 87666 50487 0.767 26936
1974 128146 56664 35020 0.849 19940
1975 142607 45583 26069 0.780 15588
1976 173161 44981 24152 0.672 9771
1977 167703 43074 23500 0.583 7833
1978 133648 40467 24282 0.540 7559
1979 236556 51625 26206 0.686 10321
1980 146590 43203 25512 0.722 13130
1981 402166 68172 29806 1.034 17103
1982 663810 104311 44913 0.735 13000
1983 731882 129433 61894 0.729 24981
1984 563104 112020 61842 0917 26779
1985 506486 108222 60969 0.530 20426
1986 527669 118670 65131 0.687 25024
1987 953073 148078 71712 0.793 26200
1988 387774 109278 70091 0.442 20447
1989 470429 110310 64149 0.571 23254
1990 424832 98090 59116 0.479 18404
1991 176486 70206 47279 0.724 25562
1992 935404 124931 53243 1.052 21127
1993 322727 86599 54581 0.625 18618
1994 692030 119549 62996 0.465 19300
1995 674689 119386 66336 0.584 23305
1996 339057 90854 59374 0.422 18816
1997 370002 83320 49644 0.643 20496
1998 239756 65385 40456 0.662 18041
1999 500937 77284 38068 0.907 18485
2000 434916 72424 36511 0.926 17191
2001 383333 61215 32130 0.841 15269
2002 488667 76094 38575 0.344 7465
2003 99458 45139 29223 0.464 11536
2004 254265 46721 22819 0.676 12743
2005 740249 75795 30274 0.569 9494
2006 265977 61142 36930 0.300 6944
2007 576876 73035 39072 0.242 7636
2008 256275 74525 51306 0.139 5872
2009 974482 128240 69145 0.104 5745
2010 735244 135432 84263 0.134 8370
2011%* 440602 162519 85366 0.152 11470
2012%* 440602 84281
*Geometric Mean Recruitment 1981-2009.
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Annex 5.4.16

Rebuilding Plan proposed by the Celtic Sea Management Advisory Committee, Ireland, for this stock.

1. For 2009, the TAC shall be reduced by 25% relative to the current year (2008).

2. In 2010 and subsequent years, the TAC shall be set equal to a fishing mortality of Fo..

3. If, in the opinion of ICES and STECF, the catch should be reduced to the lowest possible level, the TAC for
the following year will be reduced by 25%.

4. Division VIIaS will be closed to herring fishing for 2009, 2010 and 2011.

5. A small-scale sentinel fishery will be permitted in the closed area, Division VIIaS. This fishery shall be
confined to vessels, of no more than 65 feet length. A maximum catch limitation of 8% of the Irish quota shall
be exclusively allocated to this sentinel fishery.

6. Every three years from the date of entry into force of this Regulation, the Commission shall request ICES and
STECF to evaluate the progress of this rebuilding plan.

7. When the SSB is deemed to have recovered to a size equal to or greater than Bpa in three consecutive years, the
rebuilding plan will be superseded by a long-term management plan

Long Term Management Plan for Herring in the Celtic Sea and Division VIIj proposed by Celtic Sea Management
Advisory Committee, Ireland, in 2011, to supersede the rebuilding plan above.

1.  Every effort shall be made to maintain a minimum level of Spawning Stock Biomass (SSB) greater than
41,000 t, the level below which recruitment becomes impaired.

2. Where the SSB, in the year for which the TAC is to be fixed, is estimated to be above 61,000 t (Byg,er) the
TAC will be set consistent with a fishing morality, for appropriate age groups, of 0.23 (Fiyper).

3. Where the SSB is estimated to be below 61,000 tonnes, the TAC will be set consistent with a fishing
mortality of:

SSB *0.23 /61,000

4. Where the rules in paragraphs 2 and 3 would lead to a TAC which deviates by more than 30 % from the
TAC of the preceding vear, the TAC will be fixed such that it is not more than 30 % greater or 30 % less
than the TAC of the preceding year.

5 Where the SSB is estimated to be below 41,000 tonnes, Subdivision VIIaS will be closed until the SSB has
recovered to above 41,000 tonnes.

6. Where the SSB is estimated to be below 41,000 tonnes, and Sub-Division VIIaS is closed, a small-scale
sentinel fishery will be permitted in the closed area. This fishery will be confined to vessels, of no more
than 50 feet in registered length. A maximum catch limitation of 8% of the Irish quota will be exclusively
allocated to this sentinel fishery.

7. Notwithstanding paragraphs 2, 3 and 4, if the SSB is estimated to be at or below the level consistent with
recruitment impairment (41,000 t), then the TAC will be set at a lower level than that provided for in those
paragraphs.

8. No vessels participating in the fishery, if requested, will refuse to take on-board any observer for the
purposes of improving the knowledge on the state of the stock. All vessels will, upon request, provide
samples of catches for scientific analyses.

9.  Every three years from the date of entry into force of this Regulation, the Commission will request ICES
and STECF to review and evaluate the plan.

10. This arrangement enters into force on 1st January, 2012.
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5.4.17 Advice June 2012

ECOREGION Celtic Seas
STOCK Herring in Divisions Via (South) and VIIb,c

Advice for 2013

ICES advises on the basis of MSY approach that there should be no catches of this stock unless a rebuilding plan is
implemented.

ICES advises that activities that impact on the seabed should not take place in spawning grounds unless they can be
shown not to have a negative impact on spawning, larval production or stock dynamics.

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) 0"  Above target
Precautionary i
approach (FIXFlin) o) © Undefined
SSB (Spawning Stock Biomass)
2010 2011 2012
MSY (Btngger) o © Undefined
Precautionary /K Reduced reproductive
approach (Bpa,Blim) © o capacity
60000 Catches Recruitment
sVPA (fterm=0.5;
40000
20000
10000
Fishing Mortality SSB
sVPA (fterm=0.5)
Bpa
Figure 5.4.17.1 Herring in Divisions Via (South) and VIIb,c. ICES estimates of catches (tonnes), recruitment, SSB (‘000

tonnes) and fishing mortality from a separable VPA (terminal fishing mortality=0.5) and ICA run.

An exploratory assessment (including survey data from the Malin shelfacoustic survey) shows that SSB is below Blim
The exploratory assessments show different trends in F: one assessment shows a stable trend at high values, whereas
another one shows a decrease since 2006. In both cases F is still above FMSY. Recruitment has been low since 2000.

Management plans

There is currently no explicit management plan for this stock. A rebuilding plan was proposed by the Pelagic RAC in
2011. ICES has not been requested to evaluate this plan.
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Biology

This autumn and winter/spring-spawning stock is considered a part of the Malin Shelf Stock Complex. The stock
identity is complex as the juveniles mix with those from the west of Scotland and the adults mix with those from the
Irish Sea and Division V1aN over the shelf areas to the west of Scotland after spawning. Fish of this stock are expected
to mix with Via North herring in that area. Spawning and nursery areas are sensitive and vulnerable to anthropogenic
influences. Gravel extraction or disturbance in the close vicinity of any herring spawning will disturb that spawning
activity and will reduce the available area for successful spawning.

The fisheries

The fisheries take place using pelagic trawls in quarter 1 and 4. The low TAC has led to a much shorter fishing season
now consisting of only a few days, compared to a 5 months fishery prior to 2003.

Catch distribution Total landings (2011) =6 9191, 100% pelagic trawls.
Effects of the fisheries on the ecosystem

The human consumption fisheries for herring are considered relatively clean, with little bycatch of other fish and
cetaceans.

Quality considerations

The exploratory separable VPA assessment is uncertain as it is based on catch at age data only. The spatially and
temporally truncated fishing season results in catch at age data that may be less informative of overall population age
structure. The current survey series is short (2008-2011) and has been used in a new exploratory ICA assessment. This
ICA assessment gave similar results to the separable VPA for SSB, but resulted in very different trends in F. The
inclusion of fisheries independent information in the ICA run is considered to be an improvement in 2012. There is
some evidence of a stronger (2008) cohort recruiting to the stock, but it is not yet possible to estimate its strength.

Efforts to split the Malin shelf acoustic survey data according to stock component should continue. Improved
information is required to the extent to which catches of'this component are taken in Division VIaN.

Scientific basis

Assessment type Trends-based exploratory assessments (Separable VPA, FLICA).
Input data Coimnercial catch—at age data.
Acoustic survey data (MSHAS).
Discards and bycatch Not considered relevant.
Indicators None.
Other information A benclunark is suggested for 2014.

Working group report HAWG
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5.4.17 Supporting information June 2012

ECOREGION Celtic Seas
STOCK Herring in Divisions VIa (South) and VIlb,c

Reference points

Type Value Technical basis
MSY MSY Buigger Undefined. Under development.
Approach Fusy 0.25 Stochastic simulations on segmented regression stock recruit
relationship, under different productivity regimes.
By 81 000 t Lowest reliable estimate.
Precautionary Ba 110 000 t 1.4 By
approach Fiim 0.33 Fios
Fo. Undefined.
(unchanged since 2011)
Outlook for 2013

No reliable assessment can be presented for this stock. The main cause of this is the lack of sufficiently long survey data
series that account for stock mixing with the VIaN herring stock. Particularly F is highly uncertain. Therefore, fishing
possibilities cannot be projected.

MSY approach

The stock trend is uncertain in recent years, but the stock is considered well below biomass reference points.
Exploitation is considered to be above Fygy. There should be no catches of this stock unless a rebuilding plan is
implemented.

The proposed plan from the Pelagic RAC can form the basis for this. Such a plan should include, possibly area closures,
and should cover all areas where the stock is caught.

Additional considerations

Actions which perturb or pollute herring spawning beds or increase turbidity after spawning are likely to have a
negative effect on recruitment. Such activities include aggregate extraction, dumping of dredge spoil and the placement
of certain structures on or over the seabed. Placement of structures on or over the seabed in spawning grounds should
only be permitted if it can be shown that they do not disturb individual spawning beds or negatively impact spawning,
larval production or stock dynamics.

Information from the fishing industry

The pelagic RAC does not accept ICES interpretation of the poor status of this stock and has put forward a rebuilding
plan in 2011 for evaluation. The industry is concerned that problems still exist with the assessment. The pelagic RAC
has encouraged the Irish authorities, the industry and the scientists to work together to resolve the problem with the
assessment. Quota restrictions result in only one or two principal grounds off Glen Head and off Tory Island being
exploited at present. The traditional grounds in Division VIIb, for instance, are not being fished very much in recent
years. Fleets fishing in this fishery have reported that there are large and increasing quantities of herring on the grounds
particularly in the northern part of the area in the last four years. This was especially the case during 2011.

Ecosystem changes

Grey seal abundance is significant to the west of Scotland and they are known to feed on herring, among other species.
Latest estimates of grey seal abundance over time show the population in the area to have remained stable since the mid
1990s (Thomas, 2011). The contribution of seal predation to total herring mortality may be significant, but data are
limited. Because the consumption of herring by seals is estimated with great uncertainty, the impact on the stock cannot
be estimated accurately.
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Uncertainty in the assessment

Fishery catch data for this specific population may be affected by mixing with neighbouring stocks. The effect of
mixing in the acoustic surveys in this area contribute to uncertainty in the assessment.
The current assessment includes an acoustic tuning series that is not specific to this stock alone.

Comparison with previous assessment and advice

Although no forecast is produced, the assessment is considered to provide an improved indicator of stock status in
relation to reference points. The advice this year is based on the ICES precautionary considerations for stocks without
forecasts.

Source
ICES. 2012. Report of the Herring Assessment Working Group for the Area South of 62°N, 13-22 March 2012. ICES

CM 2012/ACOM:06.
Thomas, L. 2011. Estimating the size of the UK grey seal population between 1984 and 2010. SCOS Briefing Paper

11/02.
Table 5.4.17.1 Herring in Divisions Vl1aS and Vllb.c. ICES advice, management, landings, and catches.
Year ICES Advice/ Predicted catch Agreed  Official Disc. ICES
Single stock exploitation boundaries corresp. to TAC  Landings slip. Catch
advice
1987 TAC 18 17 17 - 49
1988  TAC depending on whether 1987 TAC is taken 11-18 14 15 - 29
1989 TAC 15 20 21 1.0 29
1990  TAC depending on whether 1989 TAC is taken 25-27 27.5 28 2.5 44
1991 TAC <26 27.5 23 3.4 38
1992 TAC (including discards) 29 28 27 0.1 32
1993 Precautionary TAC (including discards) 29 28 30 0.3 37
1994  Precautionary TAC 28 28 27 0.7 34
1995  Precautionary TAC (including discards) 36 28 27 - 28
1996  Ifrequired, precautionary TAC 34 28 25 - 33
1997  Catches below 25 <25 28 28 0.1 27
1998  Catches below 25 <25 28 28 - 39
1999  F 70% of F(97) 19 21 18 - 26
2000  F 40% ofF(98) =Proposed Fma 14 14 10 - 20
2001  F 40% ofF(99)F =0.2 14 14 13 - 15
2002  No increase in catches 14 14 14 - 18
2003  No increase in catches 14 14 14 - 17
2004  No increase in catches 14 14 11 - 14
2005  No increase in catches 14 14 13 - 16
2006  No increase in catches 14 154 15.2 - 19
2007  No fishing without a rebuilding plan* - 13.8 12.6 - 18
2008  No fishing without a rebuilding plan* - 11.6 10.2 - 13
2009  Same advice as last year - 9.3 8.5 - 10
2010  Same advice as last year - 7.4 7.5 - 10
2011  See scenarios - 44 4.2 - 6.9
2012 Reduce catch - 4.2
2013 No catches without a rebuilding plan 0

Weights in ‘000 tonnes.
*2007 advice revised to be consistent with the single-stock exploitation boundaries.
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Table 5.4.17.2 Herring in Divisions VIaS and VIIb,c. Official landings and ICES estimated catch (in tonnes).

Country 1988 1989 1990 1991 1992 1993 1994 1995
France - - + - - - - -
Germany, Fed.Rep. - - - - 250 - - 11
Ireland 15,000 18,200 25,000 22,500 26,000 27,600 24400 25450
Netherlands 300 2,900 2,533 600 900 2,500 2,500 1,207
UK (N.Ireland) - - 80 - - - - -
UK (England + Wales) - - - - - - 50 24
UK Scotland - + - + - 200 - -
Total landings 15,300 21,100 27,613 23,100 27,150 30,300 26950 26,692
Unallocated/ area 13,800 7,100 13,826 11,200 4,600 6,250 6,250 1,100
misreported
Discards - 1,000 2,530 3,400 100 250 700 -
ICES catch 29,100 292200 43,969 37,700 31,850 36,800 33,900 27,792
Country 1996 1997 1998 1999 2000 2001 2002 2003
France - - - - - - 515 -
Germany, Fed.Rep. - - - - - - - -
Ireland 23,800 24400 25200 16,325 10,164 11,278 13072 12,921
Netherlands 1,800 3,400 2,500 1,868 1,234 2,088 366 -
UK (N.Ireland) - - - - - - - -
UK (England + Wales) - - - - - - - -
UK Scotland - - - - - - - -
Total landings 25,600 27,800 27,700 18,193 11,398 13,366 13,953 12921
Area misreported 6,900 =700 11,200 7,916 8,448 1,390 3,873 3,581
Unallocated - 50 -
Discards - - - -
ICES catch 32,500 27,150 38900 26,109 19846 14,756 17,826 16,502
Country 2004 2005 2006 2007 2008 2009 2010 2011
France - - - - - -

Germany, Fed.Rep. - - - - - -

Ireland 10,950 13351 14,840 12,662 10,237 8,533 7,513 4,247
Netherlands 64 - 353 13

UK (N.Ireland) - - - - - _

UK (England + Wales) - - - - - -

UK Scotland - - 6 - -

Total landings 11,014 13351 15,199 12675 10237 8,533 7.513 4247
Area misreported 2,813 2,880 4,353 5,129 3,103 1,935 2,728 2,672
Unallocated 2353 _13

Discards - - - - -

ICES catch 13,827 16231 19,193 17791 13340 10468 10241 6919
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5.4.18 Advice June 2012

ECOREGION Celtic Sea / North Sea
STOCK Sprat in Divisions VIld,e

Advice 2013

Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 2800 1.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Insufficient information

SSB (Spawning Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information
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Figure 5.4.18.1 Sprat in Divisions VIld.e. Official landings by country (main fisheries) in tonnes.

The information available is insufficient to evaluate stock trends and exploitation.
Management plans

No specific management objectives are known to ICES.
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Biology

Sprat is a relatively short lived species that shows large inter-annual variations in biomass mainly driven by recruitment
variability. Multispecies investigations in the North Sea have demonstrated that sprat is one of the important prey
species in the North Sea ecosystem, for both fish, seabirds, and sea mammals. At present, there are no data available on
the total amount of sprat taken by these predatoris in this area.

The fisheries

Most of sprat landings in this area are taken by the English fleet and are used for human consumption. In recent years
the fishery has been managed by applying the "use it or lose it" policy whereby TACs have been cut simply because
catches have been "low". The UK has a history of taking their quota, but sprat is found by sonar search and sometimes
the shoals have been too far offshore for economic exploitation.

Effects of the fisheries on the ecosystem

The fishery is primarily carried out by midwater trawl which lias negligible impact on the marine seabed.

Quality considerations

The stock structure of sprat populations in the Celtic Seas eco-region is not clear (Section 5.4.28). ICES does not
necessarily advocate that Division VIId,e constitutes a management unit for sprat, and further work is required. Given
discrepancies between national and official landings data, further scrutiny of some of'the landings data is required.

The advice is based on a precautionary reduction of catches because of missing or non representative data. The methods
applied to derive quantitative advice for data limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type No assessment.

Discards and bycatch Not available.

Indicators Landings statistics and surplus production model, English Sprat acoustic survey; landings
and fishing effort data.

Other information Time-series of midwater trawl Ipue.

Working group report HAWG
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5.4.18 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sprat in Divisions VIId,e

Reference points
No reference points are defined.
Outlook for 2013

The available data are not reliable indicators of sprat abundance in Divisions VIId,e. Stock structure in relation to
appropriate management units is unknown.

ICES approach to data limited stocks

For data limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of
exploitation is appropriate for the stock.

For this stock, ICES advises that catches should decrease by 20% in relation to the last three years average catch,
corresponding to catches of no more than 2800 t in 2013.

Additional considerations

It is unclear what the appropriate stock units should be and how these relate to management units. Work is ongoing to
understand stock structure in the Celtic Seas eco region (Section 5.4.28).

An acoustic survey in Division VIle was carried out for the first time in 2011. Sprat biomass was estimated to be
between 16 600 and 50 000 tonnes depending on the acoustic target strength applied. A second acoustic survey will be
carried out in the same area in 2012. A survey time series of at least 5 years would be required to evaluate stock status.

Most of sprat landings in this arca are taken by the English fleet and are used for human consumption. In recent years
the fishery has been managed by applying the "use it or lose it" policy whereby TACs have been cut simply because
catches have been "low". The UK has a history of taking their quota, but sprat is found by sonar search and sometimes
the shoals have been too far offshore for sensible economic exploitation. Skippers then go back to other trawling
activity.

An exploratory analysis of landings per unit effort (Ipue) is available based on the data from the English trawlers
targeting sprat and for all midwater trawlers. Although lpue data should be interpreted with caution when based on
landings from a shoaling species such as sprat, the data suggest that sprat in this area hast fluctuated over time with a
slight increasing trend.

Comparison with previous advice

The advice last year was based on precautionary considerations. This year the advice is based on the ICES approach to
data limited stocks.

Sources

ICES. 2012. Report of the Herring Assessment Working Group for the Area South of 62°N, 16-24 March 2012, ICES
CM 2012/ACOM:06.
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Figure 5.4.18.1 Sprat in Divisions Vlld.c. Surplus production model fit (lines) to the commercial landings per unit

effort (Ipue) data and the acoustic survey estimate of 16 600 1.
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Table 5.4.18.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Sprat in Divisions VIld.c. ICES advice, management, and official landings.

ICES
Advice

No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
Reduce catches

20% reduction in catches (last 3 year
average)

Weights in ‘000 tonnes.

158

Predicted catch
conesp. to advice

<2.8

Agreed
TAC

12
12
12
12
12
12
12
12
12
12
6.3
12
12
12
9.6
9.6
7.7
6.1
6.1
6.1
6.1
5.5
5.4

Official
landings

2.7
55
3.4
2.1
2.6
1.8
1.8
32
L5
1.8
1.6
2.0
3.6
1.7
1.3
1.2
1.4
0.8
1.6
2.0
1.8
3.4
2.8
4.4
3.1
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Table 5.4.18.2

Sprat in Divisions VIId,e. Official landings (t) by country.

Country Denmark France Netherlands WNales+N.Irl. K - Scotland Total
1985 0 14 0 3771 0 3785
1986 15 0 0 1163 0 1178
1987 250 23 0 2441 0 2714
1988 2529 2 1 2944 0 5476
1989 2092 10 0 1520 0 3622
1990 608 79 0 1562 0 2249
1991 0 0 0 2567 0 2567
1992 5389 35 0 1791 0 7215
1993 0 3 0 1798 0 1801
1994 3572 1 0 3176 40 6789
1995 2084 0 0 1516 0 3600
1996 0 2 0 1789 0 1791
1997 1245 1 0 1621 0 2867
1998 3741 0 0 1973 0 5714
1999 3064 0 1 3558 0 6623
2000 0 1 1 1693 0 1695
2001 0 0 0 1349 0 1349
2002 0 0 0 1196 0 1196
2003 0 2 72 1368 0 1442
2004 0 6 0 836 0 842
2005 0 0 0 1635 0 1635
2006 0 7 0 1969 0 1976
2007 0 0 0 2706 0 2706
2008 0 0 0 3367 0 3367
2009 0 2 0 2773 0 2775
2010 0 0 0 4404 0 4404
2011 0 0 0 3136 0 3136

ICES Advice 2012, Book 5
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5.4.19 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Megrim {Lepidorhombus whiffiagonis) in Divisions VIIb-k and Villa,b,d

Advice for 2013

Based on the ICES approach for data limited stocks, ICES advises that landings should be no more than 12 000 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

Stock status

2002 -2010 2011
MSY (Fmsy) 0 e Not available
Precautionary .
approach (FaFlin) e e Not available
Qualitative evaluation c Not available

2006-2010 2011
MSY (B tngger) G  Notavailable
Precautionary .
approach (ByaBilm QO Not available
Qualitative evaluation "1 E Increasing Fishing M ortality {ages 3-6)
. Catches O Discards Recruitment (age 1)
20 0 Landings
15

1984 1990 1996 2002 2008 200
Fishing Mortality Spawning Stock Biomass

1990 1996 2002 2008

1984 1990 1996 2002 2008

Figure 5.4.19.1  Megrim (Lepidorhombus whiffiagonis) in Divisions VIIb-k and Villa,b,d. Summary of stock assessment
(weights in ‘000 tomies).Top right: SSB/F for the time series used in the assessment.

The stock status is based on an assessment using data only until 2010. The analytical assessment should only be
considered as indicative of trends. Trends in SSB from the assessment which includes surveys and coimnercial data
indicate an SSB increase of 25% in the last two years (2009-2010) relative to the three previous years (2006-2008).
However, the stock is below the long term average. Fishing mortality in the last decade has been stable but above long-
term average.

Management plans

No specific management objectives are known to ICES.
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Biology

Megrim (L. whiffiagonis) is found at depths ranging from 50 to 800 metres, but with highest abundance around 100-300
metres.

The fisheries

Megrim is caught in mixed fisheries, mostly by trawlers. Spanish and French vessels report more than 75% of the total
landings.

Catch by fleet Total catch (2010) 17.6 kt where 75% landings (70% trawl aprox., 30% not provided), 25%
discards. There were insufficient data to update this information for 2011. However, values for
2010 were still considered appropriate.

Quality considerations

This stock was benchmarked in 2012. The lack of confidence in the data used made it impossible to accept the absolute
values of model results. The model gave promising results and seemed to be able to deal with the heterogeneity in the
data. The model fit to the data was adequate but can only be interpreted as trends.

It was not possible to include Spanish coimnercial data for 2011 in the assessment, as they were not available.
Therefore, the assessment model could not be updated this year. The assessment conducted in the 2012 benchmark was
used, incorporating data only until 2010, which increases the uncertainty in the advice. In addition, an important
contributor to the megrim catches, France, lias not provided discards estimates in the last decade.

The methods applied to derive quantitative advice for data limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Statistical catch at age model accepted for trends.

Input data Landings and discards. Indices from two surveys (EVHOE-WIBTS-Q4 and SP-PGFS-
WIBTS-Q4), cpue from a Spanish fleet and lpue from an Irish fleet.

Discards and bycatch Available discards data incorporated, missing discards estimated by model.

Indicators None.

Other information The stock was benchmarked in 2012 (WKFLAT).

Working group report WGHMM
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5.4.19 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Megrim (Lepidorhombus whiffiagonis) in Divisions VIIb-k and VIlIa,b,d

Reference points

No reference points are defined for this stock. The previously defined reference points were based on previous
assessment results, which are no longer valid. Due to the poor quality of the data ICES could not provide new reference
points.

Outlook for 2013

No analytical assessment is available for this stock. The main cause of this is poor data quality. Therefore, no forecast
can be presented.

ICES approach to data limited stocks

For data limited stocks for which a biomass index is available, ICES uses a harvest control rule based on an index-
adjusted status-quo catch. The advice is based on a comparison of the two most recent index values with the three
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.

For this stock the spawning stock biomass is estimated to have increased by more than 20% between 2006—2008
(average of the three years) and 2009-2010 (average of the two years). This implies an increase of landings of at most
20% in relation to the average of the last three years of available landings (2008-2010), corresponding to landings of no
more than 14 954 t. Additionally, considering that exploitation is unknown, ICES advises that landings should decrease
by 20% as a precautionary buffer. This results in landings of no more than 12 000 t in 2013.

Additional considerations

The 2011 survey information is consistent with the increasing trend of the SSB given by the assessment (Figure
5.4.19.3).

Management considerations
The 2012 TAC was set at 20 100 t, including a 5% contribution of L. boscii in the landings.

Discarding of smaller megrim even above the minimum landing size (MLS) of 20 ¢cm is substantial. Improving the
selection pattern should benefit the stock and result in a higher long-term yield.

Regulations and their effects

The MLS of megrim was reduced from 25 to 20 cm length in 2000, to match the selection pattern of the gear. However,
high-grading continues for market reasons.

Council Regulation (EC) No. 1954/2003 established measures for the management of fishing effort in a ‘biologically
sensitive area’ in Divisions VIIb, VIIj, VIIg, and VIIh. Effort exerted within the ‘biologically sensitive area’ by the
vessels of each EU member state may not exceed their average annual effort (calculated over the period 1998-2002).

Fishing patterns

Megrim is caught in mixed fisheries, mostly by trawlers. Spanish and French vessels report more than 75% of the total
landings. French benthic trawlers operating in the Celtic Sea target benthic and demersal species, catching megrim as
bycatch. Spanish fleets catch megrim both targeting it and in mixed fisheries for hake, anglerfish, Nephrops and other
species. Otter trawlers account for the majority of Spanish landings from Subarea VII, while the remainder is taken by
gillnetters prosecuting a mixed fishery for anglerfish, hake, and megrim on the shelf edge around the 200 m contour to
the south and west of Ireland. Vigo catches alone comprise around 54% of the total catches. Most UK catches of
megrim correspond to beam trawlers fishing in Divisions VIlef.g h. Irish catches are mostly taken by multi-purpose
vessels fishing in Divisions VIIb,c,g for gadoids, plaice, sole and anglerfish.
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Data

Since 2012, discards data are available by country for the last decade. Filling in the missing years is problematic
because discarding practices in the fisheries are very variable over time. An important contributor to the megrim
catches, France, lias not provided discard estimates in the last decade. Some coimnercial lpue tuning series are pending
revision.

Comparison with pre\ious assessment and advice

The results of the current assessment is consistent with previous assessments. The advice last year was catch and effort
reduction, based on precautionary considerations. The advice this year is quantitative, based on the ICES approach for
data limited stocks.

Assessment and management area

The assessment area of this stock (Divisions VIIb-k and VIIIa,b,d) does not correspond to the TAC areas (one TAC for
VII, one for VIIIa,b,d,e). Megrim in Vila and Ville are not assessed. The assessment area officially encompasses Vlld,
but no catches have been reported from that area recently.

Megrim Vlib,c,e-k and Villa,b,d

I Management arca

Assessment area

Figure 5.4.19.2 Megrim in Divisions VIIb-k and VIIIa,b,d. ICES assessment areas and EU TAC regulation
management arcas.

Sources

ICES. 2012. Report of the Working Group on the Assessment of Southern Shelf Stocks of Hake, Monk and Megrim
(WGHMM), 10-16 May 2012, Copenhagen, Denmark ICES CM 2012/ACOM:12.
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Figure 5.4.19.3

164

Survey scaled abundance Indices
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Megrim (Lepidorhombus whiffiagonis) in Divisions VIIb-k and VIlla.b.d. Survey scaled indices in
Bay of Biscay and Celtic Sea (EVHOE-WIBTS-Q4; biomass). Porcupine (SpPGFS-WIBTS-Q4;
biomass) and platform north, west and south of Ireland (IGFS-WIBTS-Q4; numbers). As the
survey indices have been scaled to facilitate comparison, the numbers on the vertical axis cannot
be interpreted as absolute values.
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Table 5.4.19.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

management and catch.

ICES Advice

Not assessed

Not assessed

Not assessed

Not assessed

No advice

No advice

Within safe biological limits
Within safe biological limits

No particular concern

No long-tenn gain in increased F
No advice

No increase in F

Reduce F below Fj,,

Reduce F below FJ,,

Reduce F below Fj,,

Reduce F below FJ,,

Reduce F below Fj,,

Reduce F below FJ,,

Reduce F below Fj,,

Reduce F below Fma

Less than average landings 2003-05
Less than average landings 2004-06
Same advice as last year

No increase in effort

See scenario’s

Catch and effort reduction

Decrease landings by 4% (20%
increase, followed by 20% PA
reduction)

. Weights in ‘000 t.

lncludes L. boscii.

2Includes Division Vila and Divisions Ville.
(*) Without Spanish data.

ICESAdvice 2012, Book 5

Megrim (Lepidorhombus whiffiagonis)

Predicted
catch
/landings
conesp. to
advice

16.6

14.3

15.2

14.6

<14.2
< 14.1
<13.0
< 16.1
<20.2
<22.6
13.6
14.2
13.0
13.0
13.0

A

AN AN ANA

<12.0

Agreed
TAC1?2

16.46
18.1
18.1
18.1
18.1
18.1
21.46
20.33
22.59
21.20
25.0
25.0
25.0
20.0
16.8
14.9
16.0
20.2
21.5
20.4
20.4
20.4
20.4
20.4
20.1
20.1

ICES
Landings

17.1
17.6
19.2
14.4
15.1
15.6
14.9
13.7
15.9
15.1
14.2
14.3
13.3
15.0
15.8
16.0
15.7
14.3
12.7
12.0
13.0
10.9
13.3
13.2
6.0*

in Divisions VIIb-k and VIIa.b.d.

Disc.
Slip.

1.7
1.7
2.6
33
33
3.0
3.1
2.7
32
3.0
3.1
5.4
33
1.9
2.3
2.8
4.0
52
2.6
34
2.7
2.5
2.6
44
1.2*

ICES
Catch

18.8
19.3
21.8
17.7
18.4
18.6
18.0
16.4
19.1
18.1
17.3
19.7
16.6
16.9
18.0
18.8
19.7
19.5
153
15.4
15.8
13.4
16.0
17.6
7.2%

ICES advice,
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Table 5.4.19.2 Megrim (Lepidorhombus whiffiagonis) in Divisions VIIb—k and VIIIa,b,d. ICES estimates of
landings and catches (in tonnes) . Preliminary values are indicated.

Total landings Total discards Total catches Agreed TAC "

1984 16659 2169 18828

1985 17865 1732 19597

1986 18927 2321 21248
1987 17114 1705 18819 16460
1988 17577 1725 19302 18100
1989 19233 2582 21815 18100
1990 14370 3284 17654 18100
1991 15094 3282 18376 18100
1992 15600 2988 18588 18100
1993 14929 3108 18037 21460
1994 13684 2700 16384 20330
1995 15862 3206 19068 22590
1996 15109 3026 18135 21200
1997 14230 3066 17296 25000
1998 14345 5371 19716 25000
1999 13305 3297 16602 20000
2000 15031 1870 16901 20000
2001 15778 2262 18040 16800
2002 15987 2813 18800 14900
2003 15687 4008 19695 16000
2004 14300 5240 19539 20200
2005 12703 2578 15281 21500
2006 12000 3368 15369 20425
2007 13048 2703 15750 20425
2008 10853 2531 13384 20425
2009 13348 2604 15952 20425
2010 13185 4406 17590 20106
2011 (%) 5983 1242 7225 20106

(*) Without Spanish data.

Y for both megrim species and VIIa and VIIIe included.
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Table 5.4.19.3

Megrim (Lepidorhombus whiffiagonis) in Divisions VIIb-k and VIIIa,b,d. SSB from the
assessment model (standardized to the mean).

SSB/SSB mean (1984-

Year 2010)

1984 1.3372
1985 1.3549
1986 1.3666
1987 1.4323
1988 1.2459
1989 1.0490
1990 0.9041
1991 0.9285
1992 0.9615
1993 1.0346
1994 1.0146
1995 1.1287
1996 1.0159
1997 1.0873
1998 1.1338
1999 0.9603
2000 0.9737
2001 0.9970
2002 0.9006
2003 0.8301
2004 0.7319
2005 0.7204
2006 0.6757
2007 0.7061
2008 0.7445
2009 0.8826
2010 0.8823

ICES Advice 2012, Book 5
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5.4.20

ECOREGION

STOCK

Advice for 2013

Celtic Sea and West of Scotland
Anglerfish (Lophius piscatorius and L. budegassa) in Divisions VIIb k and

Villa,b,d

Advice June 2012

Based on the ICES approach for data-limited stocks, ICES advises that catches should be no more than 24 800 tonnes.

This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).

Stock status

MSY (Fmsy)
Precautionary
approach

(FpaTlim)

MSY (Bijigeer)

Precautionary
approach
(BpaT>lim)
Qualitative
evaluation

Figure 5.4.20.1
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Lophius piscatorius
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4.5 Lophius piscatorius
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35

Not available

Not available
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Lophius budegassa
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e
e

MSY (Fmsy)

Precautionary
approach
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MSY (B triger)
Precautionary
approach
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evaluation V)

Lophius budegassa
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Lophius budegassa
35
|
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0.5
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Landings
1998 2001 2004 2007 2010

0

2011

Not available

e
o

Not available

Total Stock Biomass

2009

2009

2007-2011

Unknown

Unknown

Decreasing

2011

2011

Anglerfish (L. piscatorius andL. budegassa) in Divisions VIIb-k and Villa,b,d. Bay ofBiscay and Celtic Sea
(EVHOE-WIBTS-Q4) indices: biomass (top panel, kg/30 miii) and total abundance (middle panel, number/30
min). Error bars indicate + 2 s.d. Lower panel: landings (thousand tonnes).
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The long-term trend in biomass is stable for both species. Survey data indicate that the biomass ofboth species lias been
increasing until 2008. This is followed by a biomass decline in recent years. For L. piscatorius the average of the stock
biomass indicator in the last two years (2010-2011) is 14% lower than the average of the three previous years (2007-
2009). For  budegassa the average ofthe stock biomass indicator in the last two years (2010-2011) is 29% lower than
the average of the three previous years (2007-2009). For L. piscatorius there is evidence of good recruitments in the
period 2008 to 2011, whereas strong recruitment for L. budegassa is evident in 2008 and 2011. Landings data in 2011
are incomplete, therefore only landings until 2010 were considered in this year’s assessment.

Management plans
No specific management objectives are known to ICES.
Biology

Lophius budegassa has a more southern distribution than L. piscatorius. Though ICES considers different anglerfish
stocks in different areas for each species, the boundaries are not based on biological criteria.

The fisheries

The majority of anglerfish catches consists of young fish. There are indications that discarding of small anglerfish lias
increased in recent years. There lias been an expansion ofthe French gillnet fishery in the Celtic Sea and in the north of
the Bay of Biscay in the last decade, mainly by vessels landing in Spain and fishing in medium-to-deep waters.

Catch distribution Total landings (2010) = 29.7 kt (L. piscatorius, 19.5 kt: 65% otter trawl, 17% gillnet, 13% beam
trawl, and 2% Nephrops trawl. L. budegassa, 10.2 kt: 86% otter trawl, 6% beam trawl, 4%
Nephrops trawl, and 2% gillnet). The data were insufficient to update this information for 2011;
however, values for 2010 are still considered appropriate.

Quality considerations

It was not possible to include Spanish coimnercial data for 2011 in the assessment. Therefore, the assessment conducted
in 2012 follows the same approach as last year but omits Spanish coimnercial data for 2011. This increases the
uncertainty in the advice.

The increase in discarding in recent years has resulted in uncertainties in recent levels of catch.

Improved sampling of length composition and accurate estimates of growth parameters are needed to facilitate the
development of an analytical assessment. An ageing exchange study for L. piscatorius took place in 2011 to compare
the different approaches that are used (otoliths and Ulicia).

The advice is based on a biomass index from one survey, used as an indicator of stock size. The methods applied to
derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and validated.
The harvest control rules are expected to stabilize stock size, but they may not be suitable if the stock size is low and/or
the stock overfished.

Scientific basis

Assessment type Survey trends-based assessment.

Input data Biomass and abundance indices from of one survey (EVHOE-WIBTS-Q4).

Discards and bycatch Not included in the assessment.

Indicators Cpues from three surveys (FSP-Eng-Monk, SPPGFS-WIBTS-Q4, and IGFS-WIBTS-Q4)
and Ipues ofthree coimnercial fleets (EW-FU06, SP-BAKON7, and SP-BAKONS).

Other information These stocks were benchmarked in 2012 (WKFLAT 2012).

Working group report WGHMM
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5.4.20 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Anglerfish (L. piscatorius and L. budegassa) in Divisions VIIb-k and
Villa,b,d

Reference points

There are no reference points defined for these stocks. As a consequence of identified problems with growth estimates,
previous reference points are not considered to be valid.

Outlook for 2013

No analytical assessment is available for this stock. The main cause of this is the lack of discard data and the low
quality of other parameters (e.g. ageing). Therefore, no forecast can be presented.

ICES approach to data-limited stocks

For data-limited stocks for which a biomass index is available, ICES uses a harvest control rule based on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent biomass index values with the
three preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also
influences the advised catch.

For L. piscatorius the biomass is estimated to have decreased by 14% in 2007-2009 (average of the three years) and
2010-2011 (average ofthe two years). This implies a 14% decrease in catches compared to the average ofthe last three
years with landings information (2008-2010), corresponding to catches of no more than 17 9001 Considering that
effort in the main fisheries lias decreased steadily, no additional precautionary reduction is needed.

For L. budegassa the biomass is estimated to have decreased by more than 20% in 2007-2009 (average of the three
years) and 2010-2011 (average of the two years). This implies a 20% decrease in catches compared to the average of
the last three years with landings information (2008-2010), corresponding to catches of no more than 6900 t.
Considering that effort in the main fisheries lias decreased steadily, no additional precautionary reduction is needed.

The catch advice for the two species combined is 24 800 t.
Additional considerations

Improved sampling of length composition and accurate estimates of growth parameters are needed to facilitate the
development of an analytical assessment.

Reliable estimates of discards are not available. The increase in discarding may be related to larger year classes
recruiting in the fishery. Information from research surveys indicates an increase in smaller fish on the fishing grounds
in recent years. Discarding is also known to be partly dependent on market conditions and quota restrictions.

L. piscatorius and L. budegassa are both caught on the same grounds and by the same fleets, and they are usually not
separated in the landings. Management measures for both species must be considered together and in conjunction with
other species caught in these fisheries (sole, cod, rays, megrim. Nephrops, and hake).

Effort of many coimnercial fishing fleets in Divisions VIIb-k and VIIIa,b,d has declined progressively since the early
1990s (Figure 5.4.20.3).

Regulations and their effects

There is no minimum landing size for anglerfish, but an EU Council Regulation (No. 2406/96) laying down coimnon
marketing standards for certain fishery products fixes a minimum weight of 500 g for anglerfish. Council Regulation
(EC) No. 1954/2003 established measures for the management of fishing effort in a ‘biologically sensitive area’ in
Divisions V1lb, VI1lj, Vllg, and Villi. Effort exerted within the ‘biologically sensitive area’ by the vessels of each EU
member state may not exceed their average annual effort (calculated over the period 1998-2002).
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Informationfrom thefishing industry

The quota has been restrictive for some fleets and substantial underreporting of landings is known to have occurred.
Information from the Irish fishery indicates that underreporting of total landings lias been a problem before 2005, due to
restrictive individual vessel quotas. Since 2005 specific anglerfish licences have been introduced in Ireland to improve
compliange.

The basis for the assessment is the same as last year. The perception of the stocks remains uncertain. The advice last
year was to reduce catch, based on precautionary considerations. The advice this year is quantitative, based on the ICES
approach for data-limited stocks.

Assessment and management area

Two separate TACs are set for both species combined. There is a TAC for Subarea VII and a TAC for Divisions
VllIa,b,d,e. The advice applies to a smaller area (Divisions VIIb-k and VIIIa,b,d) than the management area. However,
the advice covers the majority ofthe area as recent landings in Division Vila have been relatively small compared to the
total TAC.

Figure 5.4.20.2 Anglerfish Assessment area Divisions VIIb-k and VlIIIa,b,d
(pink, shaded)’and EU TAC areas VII (diagonal lines) and VIIIa,b,d,e (dotted).

Source

ICES. 2012. Report of the Working Group on the Assessment of Southern Shelf Stocks of Hake, Monk, and Megrim
(WGHMM), 10-16 May 2012, ICES Headquarters, Copenhagen. ICES CM 2012/ACOM:11.
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L. piscatorius in Divisions VIlb-k and Villa,b,d
Fishing effort for some commercial fleets
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Figure 5.4.20.3 Anglerfish {L piscatorius and L. budegassa) in Divisions VIIb-k and VIIla.b.d. Fishing effort of
commercial fleets in Divisions Vflb-k and VIIla.b.d.
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Table 5.4.20.1
management, and landings.

Year ICES Advice

1987 Not assessed
1988  Not assessed
1989 Not assessed

1990 Not assessed
1991 No advice
1992 No advice ®

1993 Concern about SSB decrease

1994 limits
1995  No increase in F
1996  No increase in F
1997  No increase in F
1998  No increase in F
1999  No increase in F
2000 At least 20% decrease in F
2001 Reduce F below Fa
2002  Reduce F below Fpa
2003 At least 30% decrease in F
2004 At least 10% decrease in F
2005  Maintain F below Fpa
2006  Maintain F below Fpa
2007  Maintain F below Fpa
2008  Less than average landings
2009 Same advice as last year
2010  No increase in effort
2011 No increase in effort
2012 Reduce catch

aul °

2013  Reduce catch by the ; s
decreaw. nd 20%

for C.

Weights in thousand tonnes.

TAC was changed during 2003 from 19 4001to 21 000 t following fast-track advice from ICES.

1Includes Divisions Vila and Ville.
2Applies to both species.

3Revised.

4Partial, without Spanish landings.
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SSB decreasing, still inside safe biological

Predicted
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corresp.
advice

20.0
30.3
34.3
33.0
329
<22.3
<27.6
< 19.9
<164
<26.7
<37.8
<33.9
<36.0
<33.0
<33.0

<24.8

Agreed
to TACI Landingsl]

39.08
42.99
42.99
42.99
42.99
42.99
25.1

23.9

232
30.4
343
343
343
29.6
27.6
23.7
21.0
26.7
31.2
34.0
36.0
36.0
36.0
41.4
40.9
38.877

ICES

29.5
28.5
30
29.4
24.93
20.93
20.03

21.93

26.73
20.33
29.8
28.23
25.0
20.6
2243
26.2
332
352
33.13
31.63
35.33
31.83
27.93
28.93
21.94

21.9
20.1
21.1
19.8
16.23
12.83
13.53

16.13

19.73
2223
21.7
19.63
18.2
13.9
16.73
19.8
249
27.7
25.53
25.93
29.03
24.43
18.83
19.53
17.14

7.6
8.4
SIS
9.6

8.83
8.23
6.63

5.73

7.03
8.13
8.1

6.7
6.6
5.73
6.4
8.4
7.4
7.53
5.73
6.43
7.43
9.13
9.43

-
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Table 5.4.20.2 Anglerfish (L. piscatorius) in Divisions VIIb—k and VIIla,b,d. Landings in tonnes by fishery unit.

Viib.c.e-k Villa.b.d
Medium/Deep  Shallow Shallow/medium Shallow Medium/Deep TOTAL
Year Gill-Net Trawl Trawl Beam Trawl Neph.Trawl ~ Other| Neph. Trawl Trawl Trawl Unallocated| VI +VIII
(Unit 3+13) (Unit 4 (Unit 5) (Unit 6) (Unit 8) (Unit 9) (Unit 10) (Unit 14)
1986 429 13781 2877 1437 1021 746 720 2657 23666
1987 560 11414 2900 1520 787 1035 542 3152 21909
1988 643 9812 3105 1814 774 927 534 2487 20095
1989* 781 8448 5259 2998 754 673 444 1772 21130
1990* 1021 8787 3950 1736 880 410 391 2578 19753
1991* 1752 7563 2793 1142 752 284 218 1657 16160
1992* 1773 6254 1492 998 887 254 166 942 12766
1993* 1742 5776 2125 1258 969 360 278 950 13458
1994* 1377 7344 2595 1523 1236 261 198 1586 16120
1995* 1915 8461 3195 1805 1242 501 429 1954 228 19730
1996 2244 9796 2658 2189 1149 138 441 379 2229 938 22162
1997 2538 9225 2945 2031 964 39 429 376 2045 1068 21660
1998* 3398 8714 2138 1722 812 3 397 149 1699 542 19572
1999 3162 9037 2369 1409 780 19 98 116 1259 0 18250
2000 2034 7067 1642 1434 726 6 91 77 863 0 13941
2001* 2002 7880 2293 1978 886 17 146 76 1402 0 16681
2002* 2719 9465 2609 1836 924 22 247 96 1908 0 19826
2003 3498 12332 2786 1983 974 81 470 168 2575 0 24865
2004 5004 12770 2642 2460 852 14 457 218 3296 0 27714
2005 5154 11556 2400 2388 594 7 342 165 2936 2 25543
2006 3741 13409 2216 2421 700 3 429 218 2758 2 25898
2007* 4594 14949 2382 2836 660 11 286 244 3015 0 28977
2008* 5107 11766 1885 1990 491 10 227 325 2573 1 24376
2009* 3957 9938 358 1880 48 16 221 0 2153 275 18844
2010* 3398 9851 539 2503 21 31 301 0 2373 504 19521
2011** 2152 7785 548 3019 12 42 231 0 1908 1452 17149

* revised
** preliminar, no Spanish reliable data

Table 5.4.20.3 Anglerfish (L. budegassa) in Divisions VIIb-k and VIIIa,b,d. Landings in tonnes by fishery unit.

Vilb.c.ek Villa.bd
Medium/Deep  Shallow Shallow/medium Shallow  Medium/Deep TOTAL
Year Gill-Net Trawl Trawl Beam Trawl Neph. Trawl Other Neph. Trawl Trawl Trawl Unallocated | VI +VIII
(Unit 3+13) (Unit 4) (Unit 5) (Unit 6) (Unit 8) (Unit 9) (Unit 10) (Unit 14)
1986 23 5126 348 540 406 0 443 150 1181 0 8217
1987 30 3493 696 462 434 0 483 116 1904 0 7619
1988 34 4072 1095 751 394 0 435 102 1498 0 8382
1989* 40 4398 976 505 515 0 446 112 1829 0 8820
1990* 53 4818 631 905 653 0 550 156 1865 0 9632
1991* 0 4416 934 397 507 0 475 117 1933 0 8780
1992* 0 4808 301 305 594 0 459 191 1518 0 8176
1993* 0 3415 429 405 399 0 433 101 1385 0 6566
1994* 0 2935 265 209 540 0 232 49 1515 0 5744
1995* 10 3963 455 159 617 0 312 62 1286 90 6953
1996 118 4587 477 245 524 28 374 109 1239 392 8092
1997 134 4836 602 132 474 9 313 17 1128 471 8114
1998* 179 5565 246 230 288 1 258 72 1454 305 8599
1999 18 4311 119 282 338 0 144 76 1450 0 6739
2000 57 4489 161 284 228 0 124 31 1270 0 6645
2001* 41 3758 107 266 306 0 121 29 1100 0 5728
2002* 30 4272 147 251 372 0 112 14 1195 0 6394
2003 2 5748 337 342 376 5 195 26 1248 0 8368
2004 122 4684 242 343 376 0 254 9 1407 0 7436
2005 73 4837 162 409 329 0 235 56 1431 0 7532
2006 9 3661 145 271 218 0 286 1 1128 1 5720
2007* 92 3874 168 306 250 0 243 0 1424 0 6357
2008* 21 4620 187 392 254 0 235 0 1669 0 7379
2009* 72 5963 24 441 36 0 354 0 2047 145 9082
2010* 224 6137 9 597 27 0 379 0 1763 223 9359
2011** 172 2495 11 591 16 0 378 0 1065 44 4773

* revised
** preliminar, no Spanish reliable data
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Table 5.4.20.4 Anglerfish (L. piscatorius) in Divisions VIIb-k and VIIIa,b,d. Bay of Biscay and Celtic Sea
(EVHOE-WIBTS-Q4) indices: biomass (kg/30 min) and total abundance (number/30 min).

|1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

125 094 234 246 227 344 277 317 345 318 26 185 343

Biomass 1.53 2.01
1.56 236 206 213 25

Abundance | 0.89 095 124 098 3.12 341 176 324 204 194

Table 5.4.20.5 Anglerfish (L. budegassa) in Divisions VIIb-k and VIIla,b,d. Bay of Biscay and Celtic Sea
(EVHOE-WIBTS-0Q4) indices: biomass (kg/30 min) and total abundance (number/30 min).

|1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Biomass 081 058 045 062 079 093 051 062 052 08 107 147 077 05 1.07
14 053 12 101 16 242 292 12 104 197

Abundance | 0.78 0.68 0.68 084 146
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5.4.21 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Division Via (West of Scotland)

Advice for 2013 and 2014

ICES advises on the basis of the MSY approach that there should be no directed fisheries and that bycatch and discards
should be minimized in 2013 and 2014.

Stock status

F (Fishing Mortality)
2009 2010 2011 5 2ont

45
MSY (Fmsy) 40

i 35
Precautionary Q Q Harvest unsustainable

approach (F,,aFllm 2
20

Above target

SSB (Spawning-Stock Biomass)

2010 2011 2012 10
MSY (Btit,tn 00 Below trigger
. . 0.00 0.40 0.80 1.20 1.60
Precautionary Reduced  reproductive
approach (B”a’Bi]n) O 0 Capacity Fishing M ortality {ages 2-5)
30 Catches Recruitment (age 1)
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Figure 5.4.21.1 Cod in Division Via (West of Scotland). ICES observed catches and summary of stock assessment (weights

in thousand tonnes), dotted black lines are assessment estimates’ standard error. Top right: SSB/F for the
time-series used in the assessment.

Total mortality is high, and is increasingly the result of mortality due to discarding. The spawning-stock biomass
continues to increase from an all-time low in 2006, but remains at a very low level (well below Blin). Recruitment has
been estimated to be low over the last decade. The 2005 and 2008 year classes are estimated to be above recent average.

Management plans

Cod in Division Via is subject to the EU cod long-tenn management plan (EC 1342/2008). ICES has not evaluated if
the management plan is in accordance with the precautionary approach.
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Biology

Cod are known to be a hyper-aggregating species, so at low abundance it is still possible to find areas of high cod
density. This can lead to high catches in localized areas, with the possibility of low levels of fishing effort causing high
mortality on the stock. Occasional large catches cause greater uncertainty in survey abundance indices. Relatively stable
aggregations on timescales of several weeks are consistent with management by temporary spatial closures.

Environmental influence on the stock

A negative impact on recruitment with rising sea temperature has been shown for cod in the wanner waters of this
species’ range, including west of Scotland. Grey seal abundance is significant to the west of Scotland and they are
known to feed on cod, among other species. The latest estimates of grey seal abundance over time show the population
in the area to have remained stable since the mid-1990s (Thomas, 2011). The contribution of seal predation to total cod
mortality is likely to be significant, but data are limited.

The fisheries

The >100 imn otter trawl gear vessels targeting finfish (TRI) take roughly 80% of the cod catch and the 70-99 imn
Nephrops fleet (TR2) takes 15-20% of the catch. Part of the landings come from vessels using TRI gear, fishing west
ofthe line defined in the cod long-term management plan. Discards reported to ICES (all fleets combined) are 11 times
greater than landings, making catch (landings + discards) 12 times greater than landings.

Catch distribution Total catch (2011) = 6364 1, where 8% are reported landings and 92% discards.
Effects of the fisheries on the ecosystem

Cod is taken in mixed demersal fisheries and there are no impacts specific to the catching of cod.
Quality considerations

Due to changes to the Scotland survey design and gear after 2010, later surveys have to be considered as a new
abundance series (UKSGFS-WIBTS-Q1 Q4). No fisheries-independent abundance series were available for 2011.
Predicted catch is divided into landings and discards. Discard information is imprecise compared to landings data
because of lower sampling coverage. Because catch is now dominated by discards it is very important to maintain the
highest possible sampling (observer) coverage of vessels in Division Via. Scottish landings and discards (from 2006)
are adjusted by estimates of misreporting. The misreporting estimates will have uncertainty associated with them.
Implementing surveys giving estimates of consumption by seals would give greater confidence in natural mortality
estimates.

SSB (000 tonnes) Fishing mortality: 2-5 Recruitment. Age: 1
Millions
Figure 5.4.21.2 Cod in Division Via (West of Scotland), Historical assessment results (fmal-year recruitment estimates
included).
Scientific basis
Assessment type Analytical age-based assessment (TSA).
Input data One survey index (ScoGFS-WIBTS-QI): 1985-2010.

Discards and bycatch Included in the assessment 1978-1990 and 2006 onwards, age structure only from 1991 to
2005. Adjusted for misreporting 2006-onwards.

Indicators ScoGFS-WIBTS-Q4, IGFS-WIBTS-Q4, UKSGFS-WIBTS-Q1, UKSGFS-WIBTS-Q4.

Other information The stock was benchmarked in 2012.

Working group report WGCSE
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5.4.21

ECOREGION
STOCK

Reference points

Supporting information June 2012

Celtic Sea and West of Scotland
Cod in Division VIa (West of Scotland)

Type Value Technical basis
MSY MSY Buigger 22 000 t B,.
Approach Fusy 0.19 Provisional proxy by analogy with North Sea cod F,.. Fishing
mortalities in the range of 0.17-0.33 are consistent with Fysy.
Biim 14 000 t Biim = Bioss, the lowest observed spawning stock estimated in previous
assessments.
Precautionary | By, 22000t Considered to be the minimum SSB required to ensure a high
Approach probability of maintaining SSB above By, taking into account the
uncertainty of assessments. This also corresponds with the lowest range
of SSB during the earlier, more productive historical period.
Fiim 0.8 Fishing mortalities above this have historically led to stock decline.
Fo. 0.6 This F is considered to have a high probability of avoiding Fy; .

(unchanged since: 2010)

Outlook for 2013 and 2014

Outlook Table A Basis: Management plan assumption mean F (2012) = mean F (2011)*0.75 = 0.71; Recruitment
(2012) = 4.12 mln; SSB (2013) = 4.06; HC landings (2012) = 0.45; Discards (2012) = 1.74.

Human N
. Consumption . F F F Catch Discards SSB /oSSB
Rationale . Basis HC Disc Total change
landings Total @013) | 2013) | 2013) (2013) (2014) 1
(2013) (2013)
Management plan 0.46 =0.75*%0.75*F(2011) | 0.53 0.13 0.40 1.91 1.45 4.87 +20%
=0.53

Units: ‘000 tonnes.

" $SB 2014 relative to SSB 2013.
Note: no information for % TAC change can be shown as a zero TAC was set in 2012.

Outlook Table B Basis: F(2012) = Fsq (2009-2011) = 0.88; SSB (2013) = 3.62; Recruitment (2012) = 4.12 min; HC
landings (2012) = 0.52; Discards (2012) = 2.02.

Human °
. Consumption . F F F Catch Discards | SSB /oSSB
Rationale . Basis HC Disc Total change
landings Total 2013) | 2013) | 013) (2013) (2014) 1)
(2013) (2013)
%,
MSY transition 0.27 (Faoio O'fg;(fHCR' 0.34 0.07 0.27 1.18 0.91 5.24 +45%
Msy Y.
Fusy
MSY framework 0.03 *SSByo1s/MSY 0.03 0.01 0.02 0.12 0.09 6.63 +83%
Btn'_gggr
Precautionary approach 0 By, 0 0 0 0 0 6.79 +88%
Zero catch 0 F=0 0 0 0 0 0 6.79 +88%
Other options 0.15 (F212*0.2) 0.18 0.04 0.14 0.66 0.50 5.93 +64%
0.28 (F12*0.4) 0.35 0.07 0.28 1.22 0.94 5.19 +43%
0.39 (F212*0.6) 0.53 0.11 0.42 1.71 1.32 4.56 +26%
0.48 (F212*0.8) 0.7 0.14 0.56 2.13 1.65 4.02 +11%
0.55 (F12*1.0) 0.88 0.18 0.7 249 1.94 3.56 -1.7%
0.61 (F12*1.2) 1.05 021 0.84 2.81 2.19 3.15 -13%

Units: ‘000 tonnes.

" $SB 2014 relative to SSB 2013.
Note: no information for % TAC change can be shown as a zero TAC was set in 2012.
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MSY approach

Following the ICES MSY framework implies fishing mortality to be reduced to 0.03 (lower than Fysy because SSB in
2013 is 84% below MSY By,,er), resulting in landings of no more than 30 tonnes in 2013. This is expected to lead to an
SSB of 6630 tonnes in 2014.

Following the transition scheme towards the ICES MSY framework implies fishing mortality to be reduced to 0.34,
based on (Fy010%0.4)H(Frsy*( SSBogia/MSY Biigeer))*0.6), resulting in landings of no more than 270 t in 2013. This is
expected to lead to an SSB of 5240 tonnes in 2014,

However, considering the low SSB and low recruitment over the last decade, it is not possible to identify any non-zero
catch which would be compatible with the MSY approach. Also, bycatches including discards of cod in all fisheries in
Division VIa should be reduced to the lowest possible level and further technical measures to reduce catches should be
implemented.

Management plan

The stock is managed under the cod long-term management plan (EC 1342/2008). Until the 2012 assessment
benchmark ICES considered it not possible to assess unaccounted mortality accurately. As a consequence ICES has not
yet evaluated if the management plan is in accordance with the precautionary approach.

Following the agreed management plan implies F(2013) = 0.75 F(2012), where F(2012) has been assumed to
correspond to the same reduction from F(2011) as the effort reduction imposed in 2012 with respect to the effort
allowed in 2011. The effort reduction in 2011 was 25%. This results ina TAC of 460 t.

Precautionary considerations

Given the low SSB and low recruitments in recent years, it is not possible to identify any non-zero catch which would
be compatible with the precautionary approach. No targeted fishing should take place on cod in Division VIa.
Bycatches, including discards of cod in all fisheries in Division VIa, should be reduced to the lowest possible level.

Additional considerations
Management considerations

The stock is suffering impaired recruitment. The 2008 year class is estimated to be more abundant and is estimated to
have been discarded in large quantities at age 3 in 2011. Estimated mortality is increasingly due to discards (Figure
5.4.21.4). SSB is very low. It is necessary to reduce all sources of fishing mortality to recover the stock above B, as
quickly as possible.

Management measures taken thus far have not recovered the stock. There is a zero TAC for this area in 2012 and a
1.5% bycatch by live weight limit. This 1.5% rule applies to the retained part of the catches and therefore does not
constrain discards.

The cod long-term management plan (EC 1342/2008) includes a west of Scotland management line that follows the
200 m depth contour. Fleets fishing at depths less than 200 m (i.e. within the cod recovery zone) are subject to the effort
restrictions of the management plan and new gear technical measures specified in EC 53/2010. Vessels fishing to the
west of the management line are still subject to effort restrictions, but may apply for additional effort up to the point
where fleet-aggregated effort equals that from the previous year (if fleet effort allowances were cut). Some landings
from this stock are taken west of the line defined in EC 1342/2008. Some vessels using >100 mm otter trawl (TR1) gear
had larger cod landings from west of the line than from within the cod recovery zone in 2010.

Grey seal abundance is significant west of Scotland and they are known to feed on cod, among other species. The latest
estimates of grey seal abundance over time consider the population in the area to have remained stable since the mid-
1990s (Thomas, 2011), but depending on the feeding behaviour seal predation mortality may still have increased in
recent years. The contribution of seal predation to total cod mortality is likely to be significant and this may impair the
ability of the cod stock to recover. Data on seal predation are insufficient for reliable estimation of predation mortality.

Management plan evaluations

In 2009 the EU adopted a long-term plan for cod stocks and the fisheries exploiting those stocks (Council Regulation
(EC) 1342/2008, see Annex 5.4.21). This regulation has the objective of ensuring the sustainable exploitation of the cod
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stocks on the basis of maximum sustainable yield, while maintaining a target fishing mortality of 0.4 on specified age
groups.

In 2009 ICES evaluated this revised long-term plan for cod (Council Regulation (EC) 1342/2008) in relation to the
precautionary approach. This evaluation concluded that assuming TAC and effort constraints would lead to rapid
declines in fishing mortality, the stock would recover by 2015. Given the recent changes in discarding in response to
moderate year classes, ICES could not conclude the plan was precautionary.

ICES has previously commented on the appropriateness of F = 0.4 as a target for this stock. Based on the yield-per-
recruit analysis, which estimates F,,, = 0.17 and the positive relationship of SSB and recruitment, the long-term target
fishing mortality of 0.4 is not expected to achieve the management objective of maximum sustainable yield.

Regulations and their effects

The fishery is managed by a combination of TAC, area closures, technical measures, and effort restrictions. TAC
restrictions on landings and effort and spatial management of fisheries catching cod in Division VIa have not controlled
mortality levels. Catch (landings + discards) is 12 times the reported landings.

Area closures

e C(Clyde Sea area closure — STECF (2007) noted that the Clyde closure includes the main spawning area of a
reproductively isolated aggregation of cod and concluded that the closure is likely to have a positive effect in
reducing targeting of high densities of mature cod.

o  Windsock closed arca — STECF (2007) concluded that the extent of the Windsock closure is unlikely to be
large enough to greatly reduce fishing mortality on cod, and its boundaries should be reconsidered. However,
its removal would not help improve cod recovery.

e Since 2009, the Irish authorities introduced a seasonal closure in Division VIa. The closure covers ICES
statistical rectangle 39E3 and is in force from October 31 to March 31. Historically, over 40% of Irish cod
landings from ICES Division Vla are from the closed area. For contrast, standardized cpue rates observed from
a dedicated survey conducted inside the closed area in 2006 were on average 26.8 kg hr ' while cpue rates
estimated from observer trips outside the closure gathered in the same period were 0.015 kg hr'. STECF
(2011) concluded that, in accordance with the provisions of article 13 (1342/2008), the partial cod mortality
associated with the Irish fleet had declined considerably (>50%) since the introduction of the cod closure and
other measures, although it is not possible to disentangle the effects of the Cape closure from other measures.

Mesh sizes and catch composition rules

e (Catch composition rules related to days-at-seca allowances (Reg. (EC) 850/1998 Annex I and Reg. (EC)
2056/2001) — These rules legislate for landings compositions, but do not restrict discards.

e Emergency measures introduced in EC regulation 43/2009 (Annex III) (and rolled forward into 2010 and
2011) prohibited all fishing activity to the east of the West of Scotland Management (French) line in Division
VIa with the exception of a number of derogated fisheries. For demersal otter trawlers targeting whitefish this
required an increase in mesh size to 120 mm and the inclusion of a 120 mm square-meshed panel (SMP).
Vessels targeting Nephrops also require the 120 mm SMP or a sorting grid. More stringent catch composition
rules have also been introduced. For Nephrops-directed fisheries, no more than 10% of the retained catch can
consist of cod, haddock, and whiting, where the limit is no more than 30% for whitefish targeted vessels. For
2012 there is a zero TAC for cod and a 1.5% bycatch by live weight limit, but the catch composition limit on
haddock has been removed (Reg. (EU) 161/2012).

Effort limitations

e Between 2003 and 2010 STECF (2011) reported that the fishing effort (in kW-days) of trawlers using
>100 mm mesh declined by 48%. These vessels primarily targeted roundfish, including cod. Over the same
period effort for trawlers using 70-99 mm mesh declined by 35%. These vessels primarily target Nephrops.

o  Further effort reductions have been implemented since February 2012 under Annex Ila of Reg. (EC) 43/2012.
This includes a 25% reduction in effort for all trawl fleets relative to a recent average effort. ‘Buy back’ of this
effort reduction is possible after adoption of cod avoidance measures or proof of operating west of the cod
management line.
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Supply chain traceability

UK “Buyers and Sellers” regulation and Irish “Sales Note” regulation — Unreported landings are expected to have
reduced under these regulations. Observer data, however, show an increase in discards starting in 2006. The amount of
discards relative to landings has increased and the age pattern of discarding has changed. Currently discards of fish aged
3 and above are being recorded.

Cod avoidance measures

In 2008, Scotland introduced a voluntary programme known as “Conservation Credits”, which involved seasonal
closures, real-time closures (RTCs), and various selective gear options. This was designed to reduce mortality and
discarding of cod. The number of RTCs west of Scotland were four in 2008, twenty in 2009, nineteen in 2010, and four
in 2011, representing 27%, 14%, 12%, and 2% of the total RTCs in each year. RTCs are determined by Ipue, based on
fine-scale VMS data and daily logbook records, and also by on-board inspections. The low number of RTCs west of
Scotland result from few instances of high lpue in the area. Estimates of continuing high discard rates in Division VIa
indicate the scheme has not been effective west of Scotland.

Changes in fishing technology and fishing patterns

The implementation of the cod long-term plan effort controls (Annex Ila of Reg. (EC) 43/2009) and other technical
measures including gear restriction in Division VIa (Annex IIT of Reg. (EC) 43/2009) was expected to lead to large
changes in fishing patterns starting in 2009. Analysis is not yet available to evaluate this.

Uncertainties in assessment and forecast

Survey information shows that the total removal of cod in Division VIa may have been underestimated in the past
decade relative to earlier periods. In an attempt to remove bias in the assessment a catch-at-age model was used that
ignored landings and discard numbers from 1995 to 2005, relying on survey data for this period. Discard information is
imprecise compared to landings data because of lower sampling coverage. Catch of this stock has been dominated by
discards in recent years, see Figure 5.4.21.4. Mortality estimates arising from this assessment (heavily based on survey
and or discard data) are considered to be poorly estimated. In contrast, historical trends in spawning biomass and
recruitment appear to be robust measures of stock dynamics, see Figure 5.4.21.1. Scottish landings and discards (from
2000) are adjusted by estimates of misreporting. The misreporting estimates will have uncertainty associated with them.

Some changes have been made to the survey design in the past, but surveys are considered to be a reasonable indicator
of stock trends from the mid-1990s. The survey gear changed in 2011 to bring it in line with other surveys in the area so
that these can be combined in future to provide a more robust and precise survey index. Implementing surveys that
provide estimates of consumption by seals would give greater confidence in natural mortality estimates.

The contribution of seal predation to total cod mortality is likely to be significant and this may impair the ability of the
cod stock to recover, but data is limited. New mean weight at age dependent natural mortalities-at-age have been
adopted to better take account of higher natural mortality at younger ages, but it is not certain these values fully
accommodate the possible large source of natural mortality from seals.

Comparison with previous assessment and advice
The assessment is now fully quantitative with quantitative short-term prediction, while last year mortality estimates

were considered too uncertain for providing predictions. The basis for the advice last year was precautionary
considerations. The basis this year is the MSY approach.
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Figure 5.4.21.3 Cod in Division Via. Stock-recruitment relationship (left panel) and yield-per-recruit analysis

(right panel).
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Table 5.4.21.1 Cod in Division Via (West of Scotland). ICES advice, management, landings, discards and

catches.

Year ICES advice Predicted Agreed Agreed Official ICES ICES ICES
Single-stock exploitation boundaries catch TACl TAC2 landings landings discards catch
since 2004 conesp.

to advice

1987 Reduce F towards Frmx 18.0 22.0 19.2 19.0 2.39 21.39

1988 No increase in F; TAC 16.0 18.4 19.2 20.4 0.37 20.77

1989 80% of F(87); TAC 16.0 18.4 15.4 17.2 2.08 19.28

1990 80% of F(88); TAC 15.0 16.0 11.8 12.2 0.57 12.77

1991 70% of effort (89) - 16.0 10.6 10.93 0.62 11.52

1992 70% of effort (89) - 13.5 9.0 9.74 1.78 11.48

1993 70% of effort (89) - 14.0 10.5 11.84 0.14 11.94

1994 30% reduction in effort - 13.0 9.1 10.84 0.66 11.46

1995 Significant reduction in effort - 13.0 9.7 9.64 0.14 9.74

1996 Significant reduction in effort - 13.0 9.6 9.4 0.06 9.46

1997 Significant reduction in effort - 14.0 7.0 7.0 0.50 7.5

1998 20% reduction in F 9.56 11.0 5.7 5.7 0.54 6.24

1999 F reduced to below Fa <9.76 11.8 43 4.2 0.07 427

2000 Recovery plan, 60% reduction in F <4.2 7.48 2.85 3.0 0.82 3.82

2001 Lowest possible F, recovery plan - 3.7 24 23 0.09 2.39

2002 Recovery plan or lowest possible F - 4.6 2.2 2.2 0.48 2.68

2003 Closure - 1.81 13 1.2 0.03 1.23

2004 Zero catch?7 0 0.85 0.6 0.5 0.07 0.57

2005 Zero catch?7 0 0.72 0.4 0.5 0.04 0.54

2006 Zero catch7 0 0.613 0.5 0.499 0.50 0.99

2007 Zero catch?7 0 0.49 0.5 0.599 2.36 2.95

2008 Zero catch?7 0 0.402 0.4 0.689 1.36 2.04

2009 Zero catch? 0 0.302 0.240 0.23 0.419 2.54 2.95

2010 Zero catch7 0 0.240 0.25 0.569 2.88 3.44

2011 Zero catch?7 0 0.182 0.22 0.529 5.84 6.36

2012 Zero catch?7 0 08

2013 No directed fisheries, minimise by- 0
catch and discards

2014 Same advice as for 2013 0

Weights in thousand tonnes.

ITAC is for the whole of Subdivision Vbi and Subareas VI, XII, and XIV.

2TAC is for Subdivision Vbi and Division Via.

3 Not including misreporting.

4Including ICES estimates of misreporting.

SIncomplete data.

6For Division Via only.

7Single-stock boundaries and the exploitation ofthis stock should be conducted in the context of mixed fisheries
protecting stocks outside safe biological limits.

8Bycatch of cod in the area covered by this TAC may be landed provided that it does not comprise more than 1.5% of
the live weight of'the total catch retained on board per fishing trip.

9Includes an adjustment for misreporting.
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Table 5.4.21.2

Cod in Division VIa. Official landings (tonnes).

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Belgium 48 88 33 44 28 - 6 - 22 1 2 + 11 1 +
Denmark - - 4 1 3 2 2 3 2 + 4 2 - - +
Faroe Islands - - - 11 26 - - - - - - - - - -
France 7411 5096 5044 7669 3640 2220 2503 1957 3047 2488 2533 2253 956 714* 842%
Germany 66 53 12 25 281 586 60 5 94 100 18 63 5 6 8
Ireland 2564 1704 2442 2551 1642 1200 761 761 645 825 1054 1286 708 478 223
Netherlands - - - - - - - - - - - - 2 1 -
Norway 204 174 77 186 207 150 40 171 72 51 61 137 36 36 79
Spain 28 - - - 85 - - - - - 16 + 6 42 45
UK (@E., W, NIL) 260 160 444 230 278 230 511 577 524 419 450 457 779 474 381
UK (Scotland) 8032 4251 11143 8465 9236 7389 6751 5543 6069 5247 5522 5382 4489 3919 2711
UK
Total landings 18613 11526 19199 19182 15426 11777 10634 9017 10475 9131 9660 9580 6992 5671 4289
ICES landings 18607 11820 18971 20413 17169 12175 10927 9086 10314 8928 9439 9427 7033 5714 4201
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010* 2011%*
Belgium + 2 + 0 0
Denmark - - -
Faroe Islands - - - 2 0 0.8 12 1 0.2 0
France 236 391 208 172 91 107 100.7 92 82 74 603 385
Germany 6 4 + + 2 2 1 0 0
Ireland 357 319 210 120 34 279 18 70 582 244 487 413
Netherlands - - - - 0 0
Norway 114* 40% 88 45 10 17 30 30 65 18  20.7 83
Spain 14 3 11 3
UK (E., W, N.IL) 280 138 195 79 46 25 21 6 14
UK (Scotland) 2057 1544 1519 879 413 243 260 232
UK 332.1 104 118.6 109.1
Total landings 2767 2439 2231 1298 596 4199 4836 487 4452 2344 2485 2172
ICES landings 2977 2347.0 22426 1241.1 35402 5114 4883 35946 6819 4083 5592 5230
* Preliminary.
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Table 5.4.21.3
year catch

1981 24.168
1982 22.082
1983 21.503
1984 21.601
1985 19.570
1986 12.083
1987 21.358
1988 20.781
1989 19.246
1990 12.746
1991 11.549
1992 10.865
1993 10.453
1994 9.588
1995 9.580
1996 9.489
1997 7.533
1998 6.252
1999 4.270
2000 3.798
2001 2.439
2002 2722
2003 1.275
2004 0.612
2005 0.552
2006 0.992
2007 2.957
2008 2.045
2009 2.946
2010 3.440
2011 6.364
2012 NA

Cod in Division VIa (West of Scotland). Summary of stock assessment (weights in thousand tonnes).

catch.
estimate
23.881
21.141
20.601
20.785
18.444
12.364
18.305
19.264
16.926
12.303
11.009
10.055
11.846
11.656
11.829
12.492
10.705
9.683
7.808
6.823
6.785
6.524
4.398
2.534
1.832
1.494
2.441
2.208
2.037
2375
2.798
2.665

catch.
se
1.497
1.279
1.044
1.019
0.870
0.813
1.282
1.824
1.546
0.875
1.198
1.140
1.208
1.201
1.261
1.396
1.308
1.221
1.140
0918
0.948
1.006
0.826
0.665
0.497
0.288
0.396
0322
0.263
0.338
0378
0.557

landings

23.865
21.511
21.305
21.272
18.607
11.820
18.971
20.413
17.169
12.175
10.927
9.086
10.314
8.928
9.439
9.427
7.034
5.714
4.201
2977
2347
2.243
1.241
0.540
0511
0.488
0.595
0.682
0.408
0.559
0.523
NA

landings
estimate
23.760
20.586
20.389
20.072
18.061
11.688
17.342
19.043
15.950
12.178
10.716
9.356
11.476
11.128
11.475
12.276
9.883
9.447
7.610
6.175
6.596
6.259
4304
2435
1.738
0.402
0.516
0.564
0.435
0.543
0.49
0.764

landings.
se
1.494
1.294
1.039
1.044
0.876
0.775
1.146
1.813
1.492
0.867
1.166
1.100
1.194
1.159
1.235
1.376
1.226
1.204
1.115
0.855
0.931
0.969
0.802
0.634
0.477
0.069
0.071
0.082
0.052
0.057
0.052
0.244

discar

ds
0.303
0.571
0.197
0.329
0.963
0.263
2388
0.368
2.076
0.571
0.622
1.779
0.139
0.661
0.141
0.063
0.499
0.538
0.069
0.821
0.092
0.480
0.034
0.072
0.041
0.504
2363
1.363
2.538
2.881
5.840

NA

discards
estimate
0.121
0.555
0.213
0.713
0.384
0.676
0.963
0.221
0.976
0.125
0.293
0.699
0370
0.528
0.354
0.215
0.822
0.236
0.198
0.648
0.190
0.265
0.094
0.100
0.093
1.092
1.925
1.644
1.602
1.831
2302
1.901

discards
se
0.082
0.233
0.115
0.269
0.137
0.197
0.476
0.095
0.346
0.051
0.129
0.213
0.132
0.183
0.118
0.076
0.307
0.098
0.073
0.238
0.077
0.120
0.056
0.057
0.059
0.251
0378
0317
0.258
0.327
0376
0.494

meanF.
estimate
0.734
0.671
0.764
0.857
1.009
0.778
0.929
0.875
0.920
0.778
0.829
0.849
0.838
0.811
0.818
0.929
0.972
0.942
0.990
0.960
0.984
1.057
1.044
0.983
1.082
0.900
1.063
1.026
0.885
0.793
0.951
0.924

meanF
se
0.051
0.048
0.052
0.056
0.074
0.063
0.065
0.059
0.061
0.061
0.071
0.075
0.074
0.072
0.071
0.080
0.086
0.083
0.089
0.087
0.089
0.096
0.094
0.090
0.109
0.081
0.093
0.098
0.078
0.068
0.114
0.114

SSB.
estimate
40.261
38.418
34.088
31.261
25.256
19.789
21.015
26.751
23.338
19.806
16.740
14.071
17.447
18.081
17.973
18.079
13.240
11.656
10.833
7.856
8.604
8.107
5.824
3.574
2312
1.700
3.018
3.102
2727
3.498
3.865
3.707

SSB  se

2.139
2.033
1.463
1.357
1.138
1.025
1.047
2.063
2.075
1.394
1.532
1411
1.450
1.514
1.568
1.728
1.486
1.291
1.394
1.038
1.054
1.134
0.967
0.848
0.555
0317
0.418
0.413
0.300
0411
0.480
0.708

TSB
estimate

58.553
58.057
49.539
53.536
36.265
34.445
43.426
43.125
37.106
27.692
24.855
25.027
30.198
28.782
29.745
26.699
26.814
19.043
15.656
16.497
14.316
12.932

8.508

5.023

3.764

4.231

5.094

4.548

5.113

6.396

5.934

5.846

TSB

se

3.160
2.680
2173
2.105
1.6%
1.730
3.667
3.881
2.797
1916
2394
2216
2362
2.3%
2614
2.632
2.708
2.105
2.042
1.931
1.786
1.840
1.654
1.330
0.986
0.667
0.722
0.583
0.566
0.779
0.791
1.246

recruit.
estimate
11.348
26.247
14.585
26.873
12.293
21.939
51.726
6.615
23.052
7.504
12.549
24.097
9.556
18.445
15.296
6.588
24361
7.003
5.113
18.982
4.254
8.206
1.827
2.699
1.969
7.198
2125
2.958
5392
4.470
3.291
4.124

recruit

se

1.334
2.107
2.070
1.830
2.206
2313
10.962
1.286
2.641
1.824
2.294
2343
1.124
2.705
2.162
1.416
3.102
1.618
1.141
2.693
1.070
1.942
1.164
1.365
1.288
1.484
0.685
0.795
1.125
0.904
1.454
2.201



5.4.21 Annex

The European Commission has adopted a Council Regulation ((EC) No. 1342/2008) which establishes measures for the
recovery and long-term management of cod stocks. The stated objective of the plan is to ensure the sustainable
exploitation of the cod stocks on the basis of maximum sustainable yield while maintaining a fishing mortality of 0.4.
Articles 7-9, describing aspects of the plan relevant for west of Scotland cod, are reproduced below:

Article 7
Procedure for setting TACs for cod stocks in the Kattegat the west of Scotland and the Irish Sea

1. FEach year, the Council shall decide on the TAC for the following year for each of the cod stocks in the Kattegat, the
west of Scotland and the Irish Sea. The TAC shall be calculated by deducting the following quantities from the total
removals of cod that are forecast by STECF as corresponding to the fishing mortality rates referred to in paragraphs 2
and 3: (a) a quantity of fish equivalent to the expected discards of cod from the stock concerned; (b) as appropriate a
quantity corresponding to other sources of cod mortality caused by fishing to be fixed on the basis of a proposal from
the Commission.

2. The TAC shall, based on the advice of STECF, satisfy all of the following conditions: (a) if the size of the stock on 1
January of the year of application of the TAC is predicted by STECF to be below the minimum spawning biomass level
established in Article 6, the fishing mortality rate shall be reduced by 25 % in the year of application of the TAC as
compared with the fishing mortality rate in the previous year; (b) if the size of the stock on 1 January of the year of
application of the TAC is predicted by STECF to be below the precautionary spawning biomass level set out in Article 6
and above or equal to the minimum spawning biomass level established in Article 6, the fishing mortality rate shall be
reduced by 15 % in the year of application of the TAC as compared with the fishing mortality rate in the previous year;
and (c) if the size of the stock on 1 January of the year of application of the TAC is predicted by STECF to be above or
equal to the precautionary spawning biomass level set out in Article 6, the fishing mortality rate shall be reduced by 10
% in the year of application of the TAC as compared with the fishing mortality rate in the previous year.

If the application of paragraph 2(b) and (c) would, based on the advice of STECF, result in a fishing mortality rate
lower than the fishing mortality rate specified in Article 5(2), the Council shall set the TAC at a level resulting in a
fishing mortality rate as specified in that Article.

4. When giving its advice in accordance with paragraphs 2 and 3, STECF shall assume that in the year prior to the year
of application of the TAC the stock is fished with an adjustment in fishing mortality equal to the reduction in maximum
allowable fishing effort that applies in that year.

5. Notwithstanding paragraph 2(a), (b) and (c) and paragraph 3, the Council shall not set the TAC at a level that is
more than 20 % below or above the TAC established in the previous year.

Article 9
Procedure for setting TACs in poor data conditions

Where, due to lack of sufficiently accurate and representative information, STECF is not able to give advice allowing
the Council to set the TACs in accordance with Articles 7 or 8, the Council shall decide as follows: (a) where STECF
advises that the catches of cod should be reduced to the lowest possible level, the TACs shall be set according to a 25 %
reduction compared to the TAC in the previous year; (b) in all other cases the TACs shall be set according to a 15 %
reduction compared to the TAC in the previous year, unless STECF advises that this is not appropriate.

Article 10
Adaptation of measures

1. When the target fishing mortality rate in Article 5(2) has been reached or in the event that STECF advises that this
target, or the minimum and precautionary spawning biomass levels in Article 6 or the levels of fishing mortality rates
given in Article 7(2) are no longer appropriate in order to maintain a low risk of stock depletion and a maximum
sustainable yield, the Council shall decide on new values for these levels.

2. In the event that STECFE advises that any of the cod stocks is failing to recover properly, the Council shall take a
decision which: (a) sets the TAC for the relevant stock at a level lower than that provided for in Articles 7, 8 and 9; (b)
sets the maximum allowable fishing effort at a level lower than that provided for in Article 12; (c) establishes
associated conditions as appropriate.
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5.4.22 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Division VIb (Rockall)

Advice for 2013 and 2014

Based on the ICES approach for data-limited stocks, ICES advises that catches should be no more than 70 tonnes.
This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Insufficient information

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

Landings

fl Hn n n n fl 1 n H

Figure 5.4.22.1 Cod in Division VIb (Rockall). Official landings (tonnes).

Landings have decreased from 2000 to less titan 100 tonnes from 2002 onwards.There are doubts on the accuracy of the
reported landings as these are reported by vessels operating in both Divisions Via and VIb.

Management plans

No specific management objectives are known to ICES.

The fisheries

Cod in Division VIb are taken in otter trawl fisheries targeting haddock or anglerfish.
Catch distribution Official landings 2011 are 96.8 1. No discards information.
Quality considerations

Available data provide information on landings only. There are doubts on the accuracy of the reported landings as these
are reported by vessels operating in both Divisions Via and VIb.

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type No assessment.

Input data Offical landings statistics.

Discards and bycatch Not included in the assessment.

Indicators Lpue from Irish and Scottisch otter trawl fleet.
Other information None.

Working group report WGCSE
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5.4.22 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Cod in Division VIb (Rockall)

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

No analytical assessment is available for this stock. The main cause of this is lack of data. Therefore, fishing
possibilities cannot be projected.

ICES approach to data-limited stocks
For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of

exploitation is appropriate for the stock.

For this stock, ICES advises that catches should decrease by 20% in relation to the last three years’ average landings,
corresponding to catches of no more than 70 t.

Additional consideration

The Irish trawlers Ipue displays similar trends as the landings over the same period (Figure 5.4.22.2).

Comparison with previous advice

The advice last year was based on precautionary considerations. This year the advice is based on the ICES approach to
data-limited stocks.

Source

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9—18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM: 12.

Commercial landings per unit effort Commercial landings per unit effort
o Irish otter trawl 0oss-] Scotish otter trawl o A
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Figure 5.4.22.2 Cod in Division VIb (Rockall). Lpue of Irish otter trawl fleet (kg/hour) (left panel) and Scottish
otter trawl fleet (kg/kW-days) (right panel).
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Table 5.4.22.1 Cod in Division VIb (Rockall). ICES advice, management, and official landings.

Year ICES Advice Predicted Agreed TAC Official landings

catch

corresp. to

advice
2001 No advice - 3700 &’ 334
2002 No advice - 4600 a’ 115
2003 No advice - 1808a 102
2004 No advice - 848a’ 75
2005 No advice - 721 62
2006 No advice - 613a 58
2007 No advice - 4902’ 62
2008 No advice - 4022 96
2009 No advice - 3022 97
2010 No advice - S 61
2011 No advice - ™ 97
2012 No increase in catch - IS
2013 Reduce catch by 20% <70
2014 Same catch advice as for <70

2013

Weights in tonnes.

a’Subarea VI; EC waters of Division Vb; EC and international waters of Subareas XII and XIV.
b’Division VIb; EU and international waters of Division Vb west of 12°00'W and of Subareas XII
and XIV.
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Table 5.4.22.2

Cod in Division VIb (Rockall). Official landing statistics (tonnes) by country.

Country 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Faroe Islands 18 - 1 - 31 5 - - - 1 - -
France 9 17 5 7 2 - - - - - - -
Germany - 3 - - 3 - - 126 2 - - -
Ireland - - - - - - 400 236 235 472 280 477
Norway 373 202 95 130 195 148 119 312 199 199 120 92
Portugal - - - - - - - - - - - -
Russia - - - - - - - - - - - -
Spain 241 1200 1219 808 1345 - 64 70 - - - 2
UK (E.&W. &NI) 161 114 93 69 56 131 8 23 26 103 25 90
UK (Scotland) 221 437 187 284 254 265 758 829 714 322 236 370
Total 1023 1973 1600 1298 1886 549 1349 1596 1176 1097 661 1031
Country 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 @ 2006
Faroe Islands - - - - n/a n/a n/a

France - - - - + +* 1 0.08
Germany 10 22 3 11 1 - -

Ireland 436 153 227 148 119 40 18 11 7 12 22.7
Norway 91 55" 51 85" 152" 89 28 25 23 7 7
Portugal - 5 - - - -

Russia - - - - 7 26 -

Spain 5 1 6 4 3 1 6

UK (E. & W. &NI) 23 20 32 22 4 2 2 3

UK (Scotland) 210 706 341 389 286 176 67 57 45 43

UK 28.7
Total 775 962 660 659 572 334 115 102 75 62 58.4
Country 2007 2008 2009 2010 2011%*

Faroe Islands - 3 4.9 0.07

France - 0

Germany -

Ireland 24 40.7 204 6.4 11.7

Norway 12 14 25 272 48.9

Portugal -

Russia - 1

Spain -

UK (E.&W. &NI)

UK (Scotland) 26 413 4738

UK 22.7 36.1

Total 62 96.0 97.2 612 96.8

* Preliminary.
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5.4.23 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Division Via (West of Scotland)

Advice for 2013

ICES advises on the basis of the MSY framework that landings in 2013 should be no more than 9300 t. Effective
technical measures should be implemented to reduced high discard rates in the Nephrops fleet (TR2).

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) 9 0 Below target
Precautionary .
approach (FpaFiim) 9 9 Harvested sustainably

SSB (Spawning-Stock Biomass)

2010 2011 2012
MSYiBttggl Q © n Below trigger
Precautionar .
y 0 0 Increased risk
approach (BpaBlim) Fishing Mortality (ages 2-6)
45 Catch 600 Recruitment (age 1)
g 15 o Discards 500
o Landings
5 30 400
w5 30 300
15
10 200
100
1978 1983 1988 1993 2003 2008
1978 1983 1988 1993 1998 2003 2008
Fishing Mortality Fpa 120 Spawning Stock Biomass Blim
FMSY Bpa
100
MSYBtrigger
80
0.6
0.4 40
0.2
0.0
1978 1983 1988 1993 1998 2003 2008 1978 1983 1988 1993 1998 2003 2008
Figure 5.4.23.1 Haddock in Division Via (West of Scotland). ICES observed catches and summary of stock assessment

(weights in thousand tonnes). Predicted recruitment values are shaded. Top right: SSB/F for the time-series
used in the assessment.

The 2009 year class is above the average in the recent period, but is below the long-tenn average. Nevertheless, this
year class is the main contributor to the increase ofthe SSB in 2012 to above Blim F lias been above Fpain most years
since 1987 and has been declining since 1999. F is now below FMSY.

Management plans
An EU management plan proposal (See Annex 5.4.23) was evaluated by ICES and is considered to be precautionary.
The aim of this plan is to keep the SSB above 30 000 tonnes with a fishing mortality of no more than 0.3. The main

elements in the plan are a 25% constraint on TAC change between years and lower fishing mortality rates whenever the
SSB is lower than 30 000 L
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Biology

Haddock are widely distributed across the continental shelf from the North Sea to the Celtic Sea. There is some
connectivity with the haddock stock in the North Sea, which is assessed as a different stock. The stock-recruit
relationship for haddock is characterized by sporadic high recruitments. There may be periods of low recruitment at any
stock size.

The fisheries

Haddock in Division Via is caught mainly by Scottish and Irish bottom trawlers, which target mixed demersal fish
assemblages. Catches are widely distributed and are concentrated in several areas, e.g. Butt of Lewis and on the shelf
west of the Outer Hebrides. The total catch for haddock is estimated to be 3227 tonnes; 46% of these are discards.
Splitting discards by fleet shows that Nephrops vessels (TR2) are responsible for -80% of all discards while landing
only 80 tonnes, less than 5% of'the total landings (1742 tonnes).

Catch distribution Total catch (2011) = 3227 t, where the demersal fish fleet (TRI) contributes 1916 t (1633 t
landed, 284 t discarded) and the Nephrops fleet (TR2) 1236 t (80 t landed, 1156 t discarded).
Unaccounted removals are -2%, representing -75 t.

Quality considerations

In 2010 the catch-at-age data from 2006 onwards were re-introduced to the assessment, based on evidence from the
improved accuracy of landings statistics. The survey design and gear of the Scottish west coast surveys (ScoGFS-
WIBTS-Q1 and ScoGFS-WIBTS-Q4) were changed and will be maintained hereafter. Since 2011, the assessment has
been relying on new catch data. With no survey to give indication on recruitment, the last recruitment was calculated
from the geometric mean for (2004-2009).

SSB (1000 tonnes) Fishing mortality: 2-( Recruitment. Age: 1
1.20 600 Millions
500
0.80 400
300
0.40 200
100
0.00
1997 2002 2007 2012 1997 2002 2007 2012 1997 2002 2007 2012
Figure 5.4.23.2 Haddock in Division Via (West of Scotland). Historical assessment results (final-year recruitment

estimates included).

Scientific basis

Assessment type Analytical age-based assessment (TSA).

Input data Two survey indices (ScoGFS-WIBTS-QI up to 2010, ScoGFS-WIBTS-Q4 up to 2009).
Discards and bycatch Included in the assessment.

Indicators IRGFS-WIBTS-Q4, UKSGFS-WIBTS-Q1, and UKSGFS-IBTS-Q4.

Other information Catch data were re-introduced for years since 2006.

Working group report WGCSE
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5.4.23

ECOREGION

STOCK

Reference points

Supporting information June 2012

Celtic Sea and West of Scotland

Haddock in Division VIa (West of Scotland)

Type Value Technical basis

MSY MSY Buigger 30 000 t B,.

Approach Fusy 0.3 Provisional proxy by analogy with North Sea haddock. Fishing
mortalities in the range of 0.19-0.41 are consistent with Fysy.

Biim 22000t Biim = B, the lowest observed spawning stock estimated since the
reference point was established in 1998.

Precautionary Bpa 30000t B;. = Biim *1.4. This is considered to be the minimum SSB required
to obtain a high probability of maintaining SSB above By;,, taking
into account the uncertainty of assessments.

Approach Fiim Not defined.

Fpa 0.5 The F below which there is a high probability of avoiding
SSB< B,..

(unchanged since: 2010)
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Outlook for 2013

The short-term forecast is presented in terms of total removals. These are then divided into landings (56%), discards (36%), and unallocated removals (8%), using the most recent
assessment to calculate the average proportions of these catch components over the last three years.

Basis: F(2012) = F,, = F (2009-2011) = 0.27 ; SSB (2013) = 31.6; R (2013) = GM (2004-2009) = 24.8 million, R (2014) = GM (2004-2009) = 24 8 million; Removals (2012) =

10.9.
Human Basis F F F F Catch Unallocated | SSB | %SSB | %TAC
Consumption Total HC Discard | Unallocated Total | Discards removals change | change
landings 1 2
Rationale (2013) (2013) | (2013 | (2013) (2013) (2013) | (2013) (2013) (2014) : :
Management plan +25%TAC o o
+ +
proposal 7.519 (F., *0.86) 0.24 0.13 0.08 0.02 13.4 438 1.1 355 12% 25%
MSY framework 9.3 Fysy (Fug*1.1) 0.30 0.17 0.11 0.02 16.7 6.0 1.3 33.3 +5% +55%
Precautionary 115 SSBao14>Bpa 0.38 0.21 0.14 0.03 20.4 74 1.6 30.8 3% | +90%
approach
Zero catch 0 F=0 0.00 0.00 0.00 0.00 0.0 0.0 0.0 445 +41% | —100%
Other options 6.0 F,, ¥0.673 0.18 0.10 0.07 0.01 10.7 3.9 0.9 373 +18% 0%
4.5 Fyq ¥0.493 0.14 0.08 0.05 0.01 8.1 2.9 0.6 39.1 +24% —25%
8.6 Fy *1 0.27 0.15 0.10 0.02 153 55 1.2 34.2 +8% +43%

Weights in thousand tonnes.
V'SSB 2014 relative to SSB 2013.
? Human consumption (HC) landings 2013 relative to TAC 2012.




MSY approach

Following the ICES MSY framework implies a fishing mortality less than 0.3, resulting in landings of 9300 tonnes in
2013. This is expected to lead to an SSB of 33 300 tonnes in 2014.

Since F is below Fyqy in 2011, the transition to MSY option is not relevant.

Management plan
ICES evaluated an EU management plan proposal (see Annex 5.4.23) and considered it to be precautionary. Following
the plan would result in a 25% TAC increase. This would result in removals from the stock of 13 400 tonnes, and
landings of 7519 tonnes in 2013. This is expected to lead to an SSB of 35 500 tonnes in 2014.

Precautionary approach

A fishing mortality of 0.38 is needed to increase SSB to around B, in 2014. This corresponds to landings no more than
11 450 tonnes in 2013.

Additional considerations

EU emergency measures were implemented in 2009 in Division VIa. These measures include infer alia quite strict
bycatch limits (30% cod, haddock, and whiting combined). The improving stock condition and associated advice
assuming the management plan or the MSY approach will lead to increased catches of haddock for which the current
bycatch arrangements will be inappropriate. To address this issue an EU Commission Regulation No. 161/2012 has
been approved that suspends the catch composition rules as regards haddock.

Management considerations
Special attention needs to be given to the sporadic nature of the haddock recruitment and how to manage periods of low
recruitment interspersed with large, occasional pulses. In recent years around 50% of the total catch in weight has been

discarded, so restricting landings alone may not achieve the necessary increase in SSB.

As in previous years the majority of discards occurred in the Nephrops fleet (TR2) (~80% of all discards). Any measure
to reduce discarding and to improve the fishing pattern should be actively encouraged.

Effort data 1998-2011 from UK vessels (one of the main countries fishing in the area) suggests that overall, effort has
declined in recent years in Division VIa, and that declines in particular categories have not been compensated for by
rises in other categories. Larger-meshed whitefish demersal trawls were the most important gears in Division VIa prior
to 2002, but since then there has been a marked decline in kW-days by this category. Single-rig Nephrops trawls in the
70-99 mm mesh category are the other major gears in use, but unlike TR1 vessels the effort seems to have been
maintained at a fairly stable level throughout the time-series.

The management of haddock will be strongly linked to that of cod, for which a management plan is currently in force.

Impacts of fisheries on the ecosystem

In general, the impact of the fisheries concerns the effects of bottom trawling on benthos, poor selectivity of gear acting
on mixed-fish assemblages, and the practice of discarding in response to, for example, available quota or market prices.

Regulations and their effects
The fishery is managed by a combination of TAC and technical measures, and in addition, the cod recovery plan
measures (including effort restrictions and closed areas) are also expected to affect haddock. A detailed description of

the effects of cod recovery measures and regulations and can be found in the Division VIa cod advice (Section 5.4.21).

The UK “Buyers and Sellers” regulation and Irish “Sales Note” regulation have reduced unreported landings. Discard
rates have, however, remained stubbornly high.

Data and methods

The analytical assessment is based on landings-at-age data, discard-at-age data, and indices from research vessel
surveys. Due to uncertainties in landings for several years, commercial catch numbers from 1995 to 2005 were not used
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in the assessment. In 2010 fishery landings and catch-at-age data from 2006 onwards were re-introduced in the
assessment, based on the perception of improved accuracy of landings statistics.
° °

The main uncertainty in the forecast is upcoming recruitments. Since the redesign of both ScoGFS-WIBTS-QI and Q4
the recruitment has been assumed as a geometric mean of the last 6 years in a conservative approach to account for low
recruitment values shown in the surveys (used as proxy).

The effect of the loss of two tuning surveys is unknown. The assessment lias relied wholly on coimnercial catch-at-age
data since 2010.
° °

°

SSB in 2011 was revised downwards by 10% and F in 2010 upwards by 11% compared to last year’s assessment.

With the 2005 year classes moving quickly out of the population another decline in SSB is expected. Last year’s
assessment forecasted a recruitment for 2011 of ~95 million, but all the indicators used in assessment show that the
2011 recruitment was overestimated.

The basis for the advice is the same as last year, the MSY framework.

Source

ICES. 2011. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 11-19 May 2011, Copenhagen,
Denmark ICES CM 2011/ACOM: 12.

Stock - Recruitment ] Yield and Spawning Stock Biomass per Recruit
600 ---------Bpa 0.05
22— MSYBtrigger 0.045
. BT 0.04
. ! -
© 400 L T 0.035
i7 £ 0.03
M 300 - M S 0.025 1.5
Z R - 0.02
E 200 J .
E i
¥ 100 - ! . e 0.01
e .. * .o . R 0.005
14 ¢« N
20 40 60 80 100 120 0.1 0.2 0.3 0.4 0.5 0.6
SSBin 1000 t Fishing Mortality (ages 2-6)

Figure 5.4.23.3 Haddock in Division Via (West of Scotland). Yield-per-recruit analysis (left) and stock-
recmitment plot (right).
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Table 5.4.23.1

Year ICES Advice/ Single-stock exploitation Predicted

boundaries from 2004 onwards4 catch
corresp.
to advice

1987 Reduce F towards Frex 20.0

1988 No increase inF; TAC 25.0

1989  80% of F(87); TAC 15.0

1990  80% of F(88); TAC 14.0

1991  70% ofeffort (89)

1992 70% of effort (89)

1993 70% ofeffort (89)

1994  30% reduction in effort

1995  Significant reduction in effort

1996  Significant reduction in effort -

1997  Significant reduction in effort -

1998 No increase in F 20.83

1999  F reduced to Fpa 14.33

2000 Maintain F below Fpa <14.93

2001 Reduce F below Fa <11.23

2002 Reduce F below Fma <14.13

2003  No cod catches -

2004 Fpad 12.2

2005 %*Fp4 7.6

2006 0.7* Fpd 8.0

2007 0.87* Fped 7.2

2008 SSB>Bpet 4.2

2009 No fishing and recovery plan4 0

2010 No fishing and recovery plan 0

2011  See scenarios 0

2012 MSY framework 10.2

2013 MSY framework 9.3

Weights in thousand tonnes.

Agreed Official

TAC1 landings

32.0
35.0
35.0
24.0
152
12.5
17.6
16.0
21.0
22.9
20.0
25.7
19.0
19.0
13.9
14.1
8.7
6.5
7.6
7.81
7.2
6.12
3.52
2.67
2.005
6.015

27
21
24
13

4.9
3.0
32
5.7
3.7
2.8
2.8
2.9
1.7

Haddock in Division Via (West of Scotland). ICES advice, management, landings, and catches.

ICES Discard ICES
landings Catch
27.0 16.2 43.2
21.1 10.2 31.3
16.7 3.2 19.9
10.1 5.4 15.5
10.6 9.2 19.8
11.4- 9.42 20.82
19.12 16.92 36.02
14.22 1122 25.42
124 83 21.2
134 11.8 253
12.9 6.6 19.5
144 5.7 20.1
10.4 5.1 15.6
6.9 8.2 15.2
6.7 7.2 14.0
7.1 8.6 15.2
5.3 4.2 9.6
32 n/a5 n/a5
3.1 n/a n/a
5.7 n/a n/a
3.7 n/a n/a
2.8 n/a n/a
2.8 n/a n/a
3.0 n/a n/a
1.7 n/a n/a

ITAC is set for Divisions Via and VIb (plus Subdivision Vbi and Subareas XII and XIV), combined with restrictions

on the quantity that can be taken in Division Via from 1990.
2Adjusted for misreporting.
3For Division Via only.

4 Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries

protecting stocks outside safe biological limits.

5From 2004 the assessment chosen lias generated estimates of total removals - not divided into landings and discards.
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Table 5.4.23.2

Haddock in Division Vla. Landings (tonnes) by country since 1989.

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Belgium 9 - 9 1 7 1 - 1 3 2 2 1
Denmark <05 <05 <05 <05 1 - 1 1 - - - -
Faroe Islands 13 _ 1 _ _ - _ - - - - -
France 1335 863 761 762 1132 753 671 455 270 394 . 282
Germany . . 1 2 9 19 14 2 1 1 2 1
Germany, F.R. 4 15 . . . . . . . : : :
Ireland 2171 773 710 700 911 746 1406 1399 1447 1352 1054 677
Netherlands _ _ _ - _ - - - - - - -
Norway 74 46 12 72 40 7 13 16 21 28 18 70
Spain - R - - - - 1 - - 2 4 <0.5
UK - (E&W)’ 235 164 137 132 155 254 322 448 493 458 315 199
UK - Scotland 19940 10964 8434 5263 10423 7421 10367 10790 10352 12125 8630 5933
Un. Sov. Soc. Rep.  _ - 59 ] ] ] ] ] ) . . .
Total reported 23781 12825 10124 6932 12678 9201 12795 13112 12587 14362 10025 7163
WG estimates 16691 10141 10557 11351 19068 14272 12368 13466 12883 14401 10464 6958
Country 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Belgium 2 R R <05 - - - -
Denmark - - <05 <0.5 - - . . .
Faroe Islands _ _ _ 4 _ 1 2 <0.5 _ - )
France 160 151 183 173 273 291 211 151 136 89 75
Germany 1 _ _ _ 1 7 - 1 - 1
Germany, F.R. ] ) ) ) . . . . . .
Ireland 744 672 497 194 152 526 759 879 297 396 291
Netherlands - R R 1 - - - - . .
Norway 32 30 23 4 21 17 16 28 18 11 4
Spain 4 4 5 - 47 44 5 10 21 28

2
UK - (E&W) 201 237 107 93 42 19 193 32 14 7
UK - Scotland 5886 5988 4582 2909 2025 4928 2587 1744 2366 2407 1373
Un. Sov. Soc. Rep. ) ) ] ) ] ) ) ) ) )
Total reported 7030 7082 5397 3378 2561 5833 3773 2845 2852 2939 1743
WG estimates 6762 7115 5337 3874 3792 6266 3777 2848 2851 3016 1737
'Preliminary.

19892005 N. Treland included with England and Wales.
n/a = Not available.

WG estimates refers to the sum-of-products of landings and weights-at-age provided to the WG, rather than the estimated removals
produced in the final assessment.
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Table 5.4.23.3 Haddock in Division VIa (West of Scotland). Summary of stock assessment.

Year Recruitment SSB Landings Discards Catches Mean F
Agel Ages 2-6
thousands tonnes tonnes tonnes tonnes

1978 72985 39393 17187 2318 19505 0.658
1979 154490 31819 14837 13841 28678 0.789
1980 478997 36522 12759 4715 17474 0.627
1981 59881 76293 18233 15048 33281 0.455
1982 70906 100293 29635 10063 39698 0.419
1983 45651 90641 29411 6781 36192 0.455
1984 313813 62972 30689 15666 46355 0.659
1985 73622 66221 24451 17385 41836 0.630
1986 60114 59727 19561 7153 26714 0.447
1987 261243 54258 27012 16193 43205 0.872
1988 21680 47080 21153 9519 30672 0.794
1989 17085 38327 16691 2979 19670 0.807
1990 98097 21993 10141 5381 15522 0.680
1991 127085 21819 10557 8691 19248 0.770
1992 176428 29519 11351 9161 20512 0.596
1993 175661 41949 19068 16803 35871 0.931
1994 57053 39646 14272 11070 25342 0.746
1995 199819 33882 12368 8552 20920 0.725
1996 102735 35438 13466 11351 24817 0.809
1997 117965 37685 12883 6461 19344 0.822
1998 132662 31226 14401 5535 19936 0.802
1999 31438 29225 10464 4856 15320 0.838
2000 483398 20505 6958 7893 14851 0.994
2001 180209 43053 6762 6626 13388 0.690
2002 89625 53595 7115 8862 15977 0.478
2003 106972 52071 5337 4101 9438 0.541
2004 41658 38164 3874 3705 7579 0.540
2005 28892 34601 3792 2902 6694 0.704
2006 91247 21175 6266 4618 10884 0.599
2007 18173 19566 3777 3968 7745 0.444
2008 7859 22844 2848 1229 4077 0.342
2009 14759 17550 2851 1643 4494 0.281
2010 68637 13890 3016 2812 5828 0.321
2011 50295 18624 1737 1540 3277 0.219
2012 24779 24804

Average 118563 40634 13086 7630 20716 0.632

) GMO44)9~
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Annex 5.4.23 EU management proposal

Option for a harvest rule for the management of haddock in zones VIa and EC waters of Vb:

1.

For 2010 and subsequent years the TAC will be set consistent with a fishing mortality rate of no more than 0.3 for
appropriate age-groups, when the SSB in the end of the year in which the TAC is applied is estimated to be above
30,000 tonnes (Bpa).

Where the SSB referred to in paragraph 1 is estimated to be below Bpa but above 22,000 tonnes (Bim) the TAC shall
not exceed a level which will result in a fishing mortality rate equal to 0.3-0.2%(Bpa-SSB)/(Bpa-Biim).

Where the SSB referred to in paragraph 2 is estimated to be below Bimthe TAC shall be set at a level corresponding
to a total fishing mortality rate of no more than 0.1.

Where the rules in paragraphs 1-3 would lead to a TAC which deviates by more than 25 % from the TAC of the
preceding vear, the TAC will be set that is no more than 25 % greater or 25 % less than the TAC of the preceding
year. This consideration overrides paragraphs 1-3.

In the event that STECF advises that changes are required to the precautionary reference points Bpa (30,000t) or
Bim, (22,0008 paragraphs 1-4 shall be reviewed.
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5.4.24 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Division VIb (Rockall)

Advice for 2013
ICES advises on the basis of the MSY approach that there should be no directed fisheries and that bycatch and discards
should be minimized in 2013. Due to extremely low recruitment in recent years, SSB is predicted to decrease strongly

and be below Bimin 2013 and 2014.

Stock status

F (Fishing Mortality)
2009 2010 2011 .
MSY (FMsY) © © Below target 30
Precautionary . 25
. Harvest sustainabl
approach (FpaFiim) © © Y 20
SSB (Spawning-Stock Biomass) 15
2010 2011 2012 10
MSYiB*) A1 Above trigger :
MS i © © ]
recautionary . . X
. Full reproductive capacity 0.0 05 10 13
approach (Bpa,Bilm) © © Fishing Mortality (ages 2-5)
Catch Recruitment (age 1)
o Discards
o Landings
2006 2011 1991 1996 2001 2006 2011
Fishing Mortality Fpa o5 Spawning Stock Biomass Blim
FMSY Bpa
30
)5 - MSYBtrigger
20
15
w04 - 10
02 5
0.0 0
1991 1996 2001 2006 2011 1991 1996 2001 2006 2011
Figure 5.4.24.1 Haddock in Division VIb (Rockall). Summary of stock assessment (weights in thousand tonnes).

Recruitment in 2012 is predicted. Top right: SSB and F for the time-series used in the assessment.
Recruitments since 2007 are estimated to be extremely weak. The spawning-stock biomass increased up to 2008 as a
result ofthe 2001 and 2005 year classes and lias decreased constantly since then. SSB has been above MSY Bingger since
2003 but is now expected to decrease below Blim Fishing mortality has declined over time and is now below FMSY.

Management plans

A management plan is under development and is currently being evaluated by ICES.
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Biology

The haddock stock at Rockall is an entirely separate stock from that on the continental shelf of the British Isles. Rockall
haddock have lower growth rates and reach a lower maximum size than other haddock populations in the Atlantic.

Environmental influence on the stock

Recruitment for the last four years has been low despite a large SSB. This may be related to rising seawater temperature
on the Rockall bank. An increase in temperature leads to an acceleration of metabolic processes and an increase in the
energy and food consumption. At the same time there was a significant reduction of Calanusfinmarchicus which is the
main food item for larval and juvenile haddock at Rockall. In this situation of food scarcity a negative impact on
juveniles has increased predation and food competition from the grey gurnard. All these factors led to a reduction in the
recruitment of Rockall haddock.

The fisheries
Haddock in Division VIb are caught in a directed fishery and as a bycatch in demersal and gillnet fisheries. Haddock are
mostly taken in fisheries deploying otter trawls, but also by pair trawlers and gillnetters. Last year the discards were

significantly reduced as a result of the small number of young haddock in the population.

Catch distribution Total catches (2011) = 2.1 kt, where 1.9 kt were landings (93%) and 0.2 kt discards (7% by
weight and 11% by numbers).

Effects of the fisheries on the ecosystem

In order to protect cold-water corals, four areas (northwest Rockall, Logachev Mounds, west Rockall Mounds, and
Empress of British Banks) have been closed since 2007.

Quality considerations
An improved time-series of landings and discards is needed for this assessment. The survey used in the assessment was

not carried out in 2010. The survey was resumed in 2011 in an attempt to make the assessment more robust. The effect
ofthe new survey design needs to be further evaluated.

SSB ('000 tonnes) Fishing mortality: 2-5 Recruitment. Age: 1

35 1.20 140 Millions

30 120

25 100

0.80
20
15
0.40

10

5

O 0.00

1997 2002 2007 2012 1997 2002 2007 2012 1997 2002 2007 2012
Figure 5.4.24.2 Haddock in Division VIb (Rockall). Historical assessment results (final-year recruitment estimates
included).

Scientific basis
Assessment type Analytical catch-at-age assessment (XSA).
Input data One survey index (Rock-WIBTS-Q3).
Discards and bycatch Included in the assessment.
Indicators None.
Other information Russian trawl-acoustic survey and the trawl survey-based assessment.

Working group report WGCSE
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5.4.24 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Haddock in Division VIb (Rockall)

Reference points

Type Value Technical basis
MSY MSY Btmgger 9000 t Bpa
Approach FMSY 0.3 Provisional proxy by analogy with North Sea haddock. Fishing
mortalities close to Fsain 2010.
Blim 6000 t Bim = Bias the lowest observed spawning stock estimated in previous
assessments.
Precautionary  Bpa 9000 t Bpa = B|lm* 1.5. This is considered to be the minimum SSB required
Approach to obtain a high probability of maintaining SSB above Biim taking
into account the uncertainty of assessments.
Finn Not defined.  Not defined due to uninformative stock recruitment data.
Fpa 0.4 This F is adopted by analogy with other haddock stocks as the F that
provides a small probability that SSB will fall below Bpa in the long
tenn.

(unchanged since: 2010, Bpa basis corrected in 2012)
Outlook for 2013

Basis: F20i2=Fsq=F (2009-2011) = 0.21; SSB (2013) = 5.76; R (2012) = 398 thousands; R (2013) = 13 432 thousands;
Landings (2012) = 3.26; Total catch (2012) = 3.43.

Rationale Human F Catch  SSB  SSBIH  oiqqp  oTAC
consumptio Basis Total MSY change change
n (2013) (2013)  (2013) (2014) Rfrigger D 2
MSY framework ¥ 1
1.7 fasy SS@Q:&’MSY 0.19 1.9 3.4 0.38 412 485
Ptrigger
i < .
Precautionary SSB Bp.ifor Maintain SSB>Bm - - - - - -
approach all scenarios
Zero catch 0.0 F=0 0.0 0.0 5.0 0.55 -11.8 -100.0
Other options 0.4 F 2012 *0-2 0.04 0.5 4.6 0.51 -13.6 -87.9
1.1 Fo.i (F2012%0.55) 0.11 1.2 3.9 0.43 -32.6 -66.7
1.6 F 2012 *¥0-8 0.16 1.7 3.5 0.39 -39.5 -51.5
1.7 F2o0i2 *0.9 0.19 1.9 3.4 0.38 -41.2 -48.5
1.9 F 2012 0.21 2.0 3.2 0.36 -44.7 -42 .4
-15% TAC
2.805 ’ 0.35 3.0 2.4 0.27 -58.5 -15.0
(F2pi2*1.7)
3.3 0% TAC (r2012+2.2) 0.45 3.6 1.9 0.21 -67.2 0.0
3.0 Fpa (F2012¥1.95) 0.4 3.3 2.1 0.23 -63.7 9.1
3.795 *15% TAC 0.6 4.2 1.4 0.16 75.8 15.0
’ (F2M2*2.9) ’ ’ ' ’ ’ '
3.1 F2012%2.0 0.41 3.4 2.1 0.23 -63.7 -6.1

Weights in thousand tonnes.

'’SSB 2014 relative to SSB 2013.

2l[Human consumption landings 2013 relative to TAC 2012.
Total catches have been divided into landings and discards using the average ratio of discards to catches over the period
1999-2011.

M SY approach
Following the ICES MSY framework implies fishing mortality at FMsy-hcr = FMsy *SSB20iYMSY Bingger = 0.19,
resulting in landings of no more than 1700 t in 2013. This is expected to lead to an SSB of 3400 t in 2014, which is
below MSY Btngger.

However, considering the extremely low recruitment since 2007 and that SSB will be below MSY Bngger in 2014 for all
catch scenarios, it is not possible to identify any non-zero catch which would be compatible with the MSY approach.
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Also, bycatches including discards of haddock in all fisheries in Division VIb should be reduced to the lowest possible
level. Further management measures should be introduced to reduce discarding of small haddock in order to maximize
their contribution to future yield and SSB.

Precautionary approach

SSB in 2014 is estimated to be below By, for all scenarios. It is not possible to identify any non-zero catch which would
be compatible with the precautionary approach.

Additional considerations

The European Community and the Russian Federation have proposed a draft plan for the harvest control component of
a long-term management plan for haddock at Rockall. NEAFC requests ICES to evaluate this component of the long-
term management plan for Rockall haddock.

In 2012 SSB is at B, but the incoming recruitment for the last five years has been extremely low. There is a high
probability that the SSB will decrease to levels below MSY By, and to By, already in 2013.

The TAC only applies to catches in the EU zone. The TAC should apply to all areas and countries having fisheries for
this stock. Since 1999 part of Division VIb has been in international waters where non-EU vessels are not subject to
TAC. This allows for an unregulated fishery in the Rockall area. In later years, effort and catch of non-EU fleets have
significantly declined and there was no fishery without TAC in 2011, but the stock declined significantly. In addition,
misreporting and discarding can lead to removals that exceed the TAC.

The forecast predicts future catches disaggregated into landing and discard components. The discard ratio averages
around 60% (by weight) over 1991-2003 and 20% in the recent period (2004-2011). Some countries land the whole
catch while others discard part of the catch. For the latter, discard rates on observer trips in the past were as high as 52—
87% in numbers. In later years the discards ratio has declined as a result of the poor year classes and decreasing number
of small haddock. It would be beneficial to develop and introduce into fisheries practices measures aimed at preventing
discards of haddock. Elaboration of such measures comply with recommendations under the UNGA Resolution 61/105
that urge states to take action to reduce or eliminate fish discards (UNGA Resolution 61/105, 2007, Chapter VIII, item
60).

Haddock is taken in a mixed fishery together with monk and megrim. Some of the fisheries include substantial catches
of blue whiting and non-assessed species such as grey gurnard.

The effects of regulations

Following the NEAFC agreement in March 2001, an area of the NEAFC zone around Rockall was closed to fishing. In
spring 2002, part of the shallow water in the EU component was also closed to trawling. The main goal of the ban was
to protect young haddock distributed in shallow water. Effort in the rectangle containing the closure declined when the
closure came into effect. There was also a decline in UK effort across the bank as a whole at this time, but an increase
of effort in other areas of Division VIb. Spawning biomass increased in 2003-2008 but has decreased since 2009. The
fishing mortality has decreased since 2004. In 2006 and 2011, mortality reached the lowest estimates for the last 20
years. Fishing mortality has decreased for small individuals (ages 1 and 2) since 2001.The recruitment has been
extremely low since 2007.

Data and methods

The assessment is based on catch numbers-at-age and one survey index (Rock-WIBTS-Q3). In 2011 the survey was
resumed with a new gear but an analysis showed that there was no detectable difference between the older and new
survey on haddock indices (ICES, 2012b). This makes this year’s assessment more robust than last year. The survey
arca coverage was also reviewed and was extended into deeper waters in 2011. In most cases the survey arcas that
include arcas with depths less than 200 m are regarded as the standard survey areas. The indices obtained from the
standard survey area were used for assessment. New survey indexes will be used for the assessment once the time-series
for the whole area of haddock distribution is of sufficient length.

Discarding occurs in part of the fishery and has been estimated and used in the assessment.
Uncertainties in assessment and forecast

A main uncertainty in the assessment and forecast concerns the estimates of discards in the EU fleets. In some years,
including 2011, these are directly estimated from sampling on-board Scottish and Irish vessels, and in other years are
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inferred using survey length frequencies, average fishery selectivity and discarding ogives, and length frequencies from
port sampling. Furthermore, in 2010 there was no discard sampling or survey, and average discard rates were applied.
There are doubts on the level of agreement of age reading by international experts.

Comparison with previous assessment and advice

The assessment is an update of last year’s assessment with the resumption of the survey in 2011. Fishing mortality in
2010 lias been revised upward by 18%, and SSB in 2010 lias been revised downward by 6%, when compared with last
year’s assessment.

The basis for the advice is the same as last year.

Sources

ICES. 2012a. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12

ICES, 2012b. Report of the International Bottom Trawl Survey Working Group (IBTSWG), 27-30 March. Lorient,
France. ICES CM 2012/SSGESST:03.

Stock - Recruitment Blim
Bpa

— MSYBtrigger

35

SSBin 10001

Figure 5.4.24.3 Haddock in Division VIb (Rockall). Stock-recruitment relationship (left panel) and yield-per-
recmit analysis (right panel).
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Table 5.4.24.1

Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ICES Advice,
Single-stock exploitation boundaries
from 2004 onwards

Precautionary TAC

Precautionary TAC

Status quo F; TAC

Precautionary TAC

Precautionary TAC

Precautionary TAC

80% of F(91)

Ifrequired, precautionary TAC

No long-tenn gain in increasing F
No long-tenn gains in increasing F
No advice given

No increase in F

Reduce F below Fpa

Reduce F below Fpa

Reduce F below Fa

Reduce F below 0.2

Lowest possible F

Lowest possible catchS

Lowest possible catch5

Lowest possible catch5

Reduce F below Fpa5

Keep F below Fpa5

No long-tenn gains in increasing F 5
No long-tenn gains in increasing F 5
See scenarios

MSY approach

No directed fisheries, minimize bycatch and
discards

Weights in thousand tonnes.

1Including misreporting.

2Landings at status quo F.

3Incomplete data.

4 Discards are not taken into account for the assessment, and data ofthe Russian fleet which lands the whole catch were
adjusted to exclude fish below MLS of 30 cm.

5 Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries
protecting stocks outside safe biological limits.

6 This corresponds to catch (= landings + discards).

7This corresponds to landings.

8Agreed EU TAC for Division VIb and Subareas XII and XIV.

ICESAdvice 2012, Book 5

Predicted catch

conesp.
to advice
10.0
10.0
18.0
5.5
5.5
3.8
3.0
5.12
6.92
4.92
4.9
3.8
<3.5
<2.7
<1.3

<7.11
<10.66
<4.37
<3.37

<3.37
0

Agreed
TAC

0.702s
0.702s
0.597s
4.615s
6.916s
5.879s
4.997s
3.748s
3.300s

Haddock in Division VIb (Rockall). ICES advice, management, and landings.

Official
landings

8.0
7.6
6.6
8.2
5.9
4.5
4.1
3.7
55
6.8
52
5.1
6.0
5.73
2.33
3.0
6.1
6.3
52
2.8
33
42
3.8
3.4
1.9

ICES
landings

8.4
7.9
6.7
3.9
5.7
5.3
4.8
5.71
5.6
7.1
52
4.5
5.1
5.34
2.04
33
6.2
6.4
5.2
2.8
33
4.2
3.8
3.4
1.9
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Table 5.4.24.2

Haddock in Division VIb (Rockall). Nominal catch (tonnes), 1994-2011, as officially reported to ICES.

COUNTRY 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010' | 2011
Faroe Islands - - - - - - n/a n/a - - - - 2 2 16 16 42 2
France 2 L2 - - - - 5 2 - 1 - - - - - - - <1
Iceland - - - + - 167 - - - - - - - - - - - -
Ireland 956 677 747 895 704 | 1021 824 357 206 169 19 105 41 338 721 352 169 123
Norway 75 29 24 24 40 61 152 70 49 60 32 33 123 84 36 71 65 40
Portugal - - - - 4 - - - - - - - - - - - - -
Russian Federation - - - - - 458 | 2154 630 | 1630 | 4237 | 5844 | 4708 | 2154 | 1282 | 1669 55 198 -
Spain - 28 1 22 21 25 47 51 7 19 - - 5 - - - - -
UK (E,W&NI) 169 318 293 165 561 288 36 - - 56 - - - - - - - -
UK (Scot.) 2535 | 4439 [ 5753 | 4114 | 3768 | 3970 [ 2470 | 1205 | 1145° | 1607 | 411° 3328 | 440% | 1643 [ 17798 | 2951% | 2931° | 1,738
Total 3735 | 5491 | 6818 | 5220 | 5098 | 5990 | 5688 | 2315 | 3037 | 6148 | 6306 | 5178 [ 2765 | 3349 | 4221 | 3445| 3405 | 1,903
Unallocated catch 1998 | -379 | -543 -591 2599 | -851 357 279 299 94° 139° 1 0 0 0 0 0 0
WG estimate 5733 | s112 | 6275 | 4629 | 4499 | 5139 | 5331 | 2036¢" | 3336" | 6242' | 6445 | 5179 | 2765 | 3349 | 4221 | 3445 | 3405 | 1,903
"Preliminary.

2Included in Division Vla.

3Includes UK England, Wales, and N. Ireland landings.
*Includes the total Russian catch.

> Non-official.
n/a = not available.




Table 5.4.24.3

Haddock in Division VIb (Rockall). Summary of stock assessment.

Year Recruitment SSB Catches Landings Discards Mean F
Agel Total

thousand tonnes tonnes tonnes tonnes tonnes Ages 2-5
1991 110673 16293 18883 5655 13228 0.6852
1992 110396 19953 17191 5320 11871 0.7753
1993 124613 20664 14637 4784 9853 0.5827
1994 69113 25074 16756 5733 11023 0.5498
1995 61545 30389 14755 5587 9168 0.5681
1996 62632 26169 16431 7075 9356 0.5472
1997 71929 22500 11060 5166 5894 0.3826
1998 73055 21499 15846 4984 10862 0.5814
1999 48873 16713 16283 5221 11062 0.8502
2000 28468 11892 11167 4558 6609 1.0698
2001 81110 6952 3658 1918 1535 0.3974
2002 110762 7338 7269 2571 4152 0.461
2003 51510 14244 11490 5961 5521 0.6459
2004 14318 18064 7320 6400 883 0.5868
2005 16583 18479 5696 5191 505 0.353
2006 97604 16459 3142 2759 386 0.2339
2007 13432 13797 5590 3348 2242 0.452
2008 3617 27573 6321 4205 2100 0.4131
2009 1991 17991 4794 3237 1557 0.3054
2010 1667 16090 3710 3404 306 0.1872
2011 260 11007 2057 1905 152 0.1241
2012 398* 10654

Average 54960 18054 10193 4523 5632 0.512

* RCT3 estimates.
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5.4.25 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Whiting in Division Via (West of Scotland)
Advice for 2013

ICES advises on the basis of the precautionary approach that catches in 2013 should be reduced to the lowest possible
level and that effective technical measures should be implemented to reduce discards in the Nephrops (TR2) fleet.

Stock status

F (Fishing Mortality)

+2011

2009 2010 2011 "

MSY (Fwmsy) (o) 0 © Unknown 120

Precautionary . 100

.. Harvested sustainably

approach (FpaFiim) o o o 30

SSB (Spawning Stock Biomass) 60

2010 2011 2012 o

20

MSY (Brigger) O O Unknown 0
Precautionary 0.5 1.0

© ©

approach (BmBiim

Reduced reproductive capacity

Fishing Mortality (ages 2-4)

Catch i
100 Recruitment (age 1)
o Discards
300
o Landings
200
100
fIRGPH I OB ffifaflonn n
2001 2006 2011 1981 1986 1991 1996 2001 2006 2011
12 Fishing Mortality Him 140 Spawning Stock Biomass - Blim
10 Fpa 120 mBpa
0.8 100
- 80
« 0.6
M 60
w04 40
g 1 1 1 1 1
1981 1986 1991 1996 2001 2006 2011 1981 1986 1991 1996 2001 2006 2011

Figure 5.4.25.1

Whiting in Division Via (West of Scotland). Observed catches and summary of stock assessment (weights in

thousand tonnes). Top right: SSB and F for the time-series used in the assessment.

The spawning-stock biomass has increased slightly since an all-time low in 2005, but remains very low compared to the
historical estimates (and well below Blim). Fishing mortality has declined continuously since around 2000 and is now
very low. Recruitment is estimated to have been very low over the last decade. The 2009 year class is estimated to be
above the recent average.

Management plans

No specific management objectives are known to ICES.

Biology

Whiting occur throughout northeast Atlantic waters, in a wide range of depths, from shallow inshore waters down to
200 m. Adult whiting are widespread throughout Division Via, while high numbers ofjuvenile fish occur in inshore
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areas. There may be a degree of mixing of adult fish between Division IVa whiting and the Division Via component off
the northwest of Scotland.

The fisheries

Whiting lias never been a particularly valuable species and is primarily taken as a bycatch with other species, such as
haddock, cod, and anglerfish. Whiting in Division Via are caught mainly by 80-120 fmn trawlers. Since 2000 there lias
been a big reduction in the large-meshed (TRI) trawl and seine effort, but no reduction by smaller-meshed (TR2) gears.
At present a higher proportion of the overall effort is by relatively small-meshed trawls. There lias been a tendency to
shift from the use of heavy groundgear (like rockhopper) to lighter groundgear.

Catch distribution  Total catch (2011) was 0.569 kt, where 40% were landings (2301) and 60% discards.
Quality considerations

An analytic TSA assessment presented this year indicates increasing catcliability of the survey over the time-series. The
mean weights-at-age in the catch have also been quite variable in recent years because of low and patchy sampling
levels. An increase in the mesh size ofthe TRI fleet affects the fishing selectivity for approximately 40% ofthe catch.

With the new legislation on reporting landings, the quality of landings data is likely to continue to improve. The
inclusion of'the two new Scottish survey time-series (initiated in 2011) in the coming years will enhance the assessment
of'this stock.

Scientific basis

Assessment type Analytic assessment (TSA.)

Input data Landings and discards 1981 to 1994 and 2006 to 2011, age structure only used with
unaccounted mortality estimated 1995 to 2005; three survey indices (ScoGFS-WIBTS-Q],
years 1985-2010, ScoGFS-WIBTS-Q4, years 1996-2009,'iGFS-WIBTS-QI, years 2003-

2011).
Discards and bycatch Included in the TSA assessment.
Indicators None.
Other information The stock was benchmarked in 2012 (WKROUND).

Working group report WGCSE
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5.4.25 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland

STOCK Whiting in Division VIa (West of Scotland)
Reference points
Type Value Technical basis
MSY MSY Buigger | Not defined.
Approach Fuisy Not defined.
Biin 16 000 t Biim = Bioss(1998), the lowest observed spawning stock estimated in
previous assessments.
Precautionary | B, 22 000 t Bra=Biim * 1.4. This is considered to be the minimum SSB required to

have a high probability of maintaining SSB above Biim, taking into
account the uncertainty of assessments.

Approach Fim 1.0 Fiim is the fishing mortality above which stock decline has been
observed.
Fpa 0.6 Fpa= 0.6 * Fim. This F is considered to have a high probability of
avoiding Fiim.

(unchanged since: 1998)

Outlook for 2013

Basis: F (2012) = Fyq (20092011 rescaled to 2011) = 0.07; SSB (2013) = 14.1; R (2012) = 81 million; human
consumption (HC) landings (2012) = 0.36; Discards (2012) = 0.32.

Human
Rationale Coilailﬁ);son Basis T(Ftal HFC Dli:sc %?;111 Discards | SSB Col/fai:]egl) cofail:g)
(2013) (2013) | (2013) | (2013) | (2013) [ (2013) | (2014)
Precautionary 0 B, 0 0 0 0 0 14.4 2% =100 %
approach P
Zero catch 0 F=0 0 0 0 0 0 144 +2% -100%
Other options 0.11 (Fr012%0.2) 0.01 0.01 0.01 0.17 0.07 142 +1% —65%
0.21 (Fa012%0.4) 0.03 0.02 0.01 0.34 0.13 14.0 -1% -31%
0.32 (F2012%0.6) 0.04 0.02 0.02 0.51 0.19 13.8 2% +3%
042 (F2012%0.8) 0.05 0.03 0.02 0.67 0.25 13.6 —4% +37%
0.52 (Fr012%1.0) 0.07 0.04 0.03 0.84 0.32 134 —5% +70%
0.62 (Fr012%1.2) 0.08 0.05 0.03 1.00 0.38 133 —6% +103%

Weights in thousand tonnes.
" SSB 2014 relative to SSB 2013.
 Human consumption landings in 2013 relative to TAC in 2012 (307 t).

Precautionary approach

Given the low SSB and low recruitments in recent years, it is not possible to identify any non-zero catch which would
be compatible with the precautionary approach. Catches should be reduced to the lowest possible level.

Effective technical measures should be implemented to improve the selection pattern and reduce discards in the
Nephrops (TR2) fleet.

Additional considerations

There are strong indications that management control is not effective in limiting the catch. The proportion of fish
discarded is very high and appears to have increased in recent years. More than half of the annual catch weight consists
of undersized or low-value whiting which are discarded. Approximately 80% of these discards come from the Nephrops
(TR2) fishery. Measures to reduce discards and to improve the exploitation pattern would be beneficial to the stock and
to the fishery, particularly when there are indications that the 2009 year class is relatively strong compared to other
recent recruitments.
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Regulations and their effects

The fishery is managed by a combination of TAC and technical measures, and in addition, the cod recovery plan
measures (including effort restrictions and closed areas) are also expected to affect whiting. A detailed description of
the effects of cod recovery measures and regulations can be found in the Division Via cod advice (Section 5.4.21).

Unreported landings are expected to have reduced under the UK “Buyers and Sellers” regulation, the Irish “Sales Note”
regulation, and other measures to improve compliance. Discard rates have, however, remained high.
) ° °

Whiting in Division Via are caught main ish trawlers. There lias been a reduction in trawl and seine effort,
but with a more moderate reduction by rawlers. At present a higher proportion of the overall effort is by
relatively small-meshed trawls. There lias been a tendency to shift from the use of heavy groundgear (like rockhopper)
to lighter groundgear.

Effort data 1998-2011 from UK vessels (one of the main countries fishing in the area) suggest that overall, effort lias
declined in recent years in Division Via, and that declines in particular categories have not been compensated for by
rises in other categories. Larger-meshed whitefish demersal trawls were the most important gears adan Via prior
to 2002, but since then there has been a marked decline in kW-days by this category. Single-rig awls in the
70-99 imn mesh category are the other major gears in use and effort by these seems to have been mainfained at a fairly
stable level throughout the time-series.

Numerous other gears make generally small contributions to the overall effort and the pattern in most of these has been
either a downward trend (e.g. seine nets and midwater trawls) or a fluctuation without trend (e.g. fixed nets).
° °

Some changes have been made to the survey design in the past, but surveys are considered to be a reasonable indicator
of stock trends from the mid-1990s. The survey gear changed in 2011 to bring it in line with other surveys in the area so
that these can be combined in future to provide a more robust and precise survey index. The opportunity was also taken
to improve the survey design at this time; it is now random-stratified. This only affects our perception of SSB in 2011
and does not influence t.he basis for the advice.

Last year’s assessment provided trends only for the stock; a new analytic assessment (TSA) this year gives similar
trends. The advice is based on the precautionary approach.

Source

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9-18 May 2012, Copenhagen,
Denmark TCES CM 2012/ACOM:12

Stock - Recruitment Blim Yield and Spawning Stock Biomass per Recruit
Bpa

140

Fishing Mortality (ages 2-4)

Figure 5.4.25.2 Whiting in Division Via (West of Scotland). Stock-recruitment relationship and short-term
forecast.
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Table 5.4.25.1

Year

1987
1988
1989
1990
1991

1992
1993

1994
1995
1996
1997
1998
1999
2000
2001

2002
2003

2004
2005
2006
2007

2008
2009

2010
2011
2012
2013

ICES Advice /

Single-stock exploitation boundaries since

2004

No increase in F

No increase inF; TAC

No increase inF; TAC

No increase inF; TAC

70% of effort (89)

70% of effort (89)

70% of effort (89)

30% reduction in effort
Significant reduction in effort
Significant reduction in effort
Significant reduction in effort
No increase in F

Reduce F below Fa

Reduce F below Fa

Reduce F below Fpa
SSB>Bmin short tenn

No cod catches
SSB>Bmain the short tenn2

Exploitation not allowed to increase

Lowest possible level
Lowest possible level
Lowest possible level
Same advice as last year
Same advice as last year
See scenarios

Reduce catches

Lowest possible catch, improve selectivity

Weights in thousand tonnes.
n.a. = not available.

1TAC is set for Divisions Via and VIb combined.

Predicted Agreed

catch
conesp.
to advice
15.0

15.0
13.0
11.0

6.5
43
<43
<42
<2.0

<2.13
<1.6

S O O O O

2TAC is set for Division Vb and Subareas VI, XII, and XIV.
3 Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries

protecting stocks outside safe biological limits.
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TACI

16.4
16.4
16.4
11.0
9.0
7.5
8.7
6.8
6.8
10.0
13.0
9.0
6.3
43
4.0
3.5
2.0
1.6
1.6
1.36
1.02

0.765
0.574

0.431
0.32
0.3072

Official
landings

12.4

11.9
1.7
6.0
6.9
6.0
6.8
5.8
6.3
6.6
6.2
4.7
4.7
32
2.5
1.7
1.3
0.8
0.29
0.38
0.48

0.44
0.49

0.35
0.23

Whiting in Division Via (West of Scotland). ICES advice, management, catch, and landings.

ICES Discards ICES
landings catch
115 6.9 18.4
11.4 11.8 23.1
7.5 4.1 11.6
5.6 44 10.0
6.7 5.3 12.0
6.0 9.4 15.4
6.9 8.5 15.4
59 8.9 14.8
6.1 7.6 13.7
7.2 6.9 14.1
6.3 4.9 11.2
4.6 5.8 10.5
4.6 3.1 7.7
3.0 6.7 9.7
24 24 4.9
1.7 2.1 3.8
1.3 1.6 2.9
0.8 2.6 34
0.3 0.9 1.2
0.4 0.9 1.3
0.5 0.3 0.8
0.4 0.2 0.4
0.5 0.4 0.9
0.3 0.9 1.2
0.2 0.3 0.6
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Table 5.4.25.2 Whiting in Division VIa (West of Scotland). Catch (t) as officially reported to ICES.
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011%*
Belgium 1 - + - + + + - 1 + - - - - + ] ] - - - j j
Denmark 1 + 3 1 1 + + + + - - - - - + + _ _ - - - _ _
Faroe Islands - - - - - - - - - - - - - - - - . . + + - + +

1,2 1,2

France 199 180 352 105 149 191 362 202 108 82 300 48 5 21 11 6 9 1 3 4
Germany + + + 1 1 + - + - - + - - - - - - + 1 - - - -
Ireland 1315 977 1200 1377 1192 1213 1448 1182 977 952 1121 793 764 577 568 356 172 196 56 69 125 99 149
Netherlands - - - - - - - - - - - - - - - - _ _ _ _ _ _ _
Norway - - - - - - - - - - - - - - - - _ _ _ _ 2 _ _
Spain - - - - - - 1 - 1 2 + - 2 - - - _ _ _ _ _ - -
UK (E W & NI) 44 50 218 196 184 233 204 237 453 251 210 104 71 73 35 13 5 2 1 - - - -
UK (Scot.) 6109 4819 5135 4330 5224 4149 4263 5021 4638 3369 3046 2758 1654 1064 751 444 103 178 424 _ _ _ _
UK (total) 369 354 . -
Total landings 7669 6026 6908 6010 6751 5786 6278 6642 6178 4657 4677 3203 2543 1735 1365 819 289 383 484 441 482 349 230

* Preliminary.



Table 5.4.25.3

Whiting in Division VIa (West of Scotland). Summary of stock assessment (weights in tonnes).

Year Recruitment SSB Catches* Landings* Discards* MeanF
Agel Ages 24
thousands tonnes tonnes tonnes tonnes
1981 201495 131708 15501 10856 4645 0.230
1982 172550 90800 17190 12958 4232 0.257
1983 198523 63578 21965 16950 5014 0.434
1984 323972 47559 20660 15348 5312 0.584
1985 303170 43321 18853 11900 6953 0.676
1986 274758 39512 12920 8088 4832 0.508
1987 380175 41183 17488 10389 7099 0.608
1988 105115 41030 15777 10818 4959 0.714
1989 302262 23836 12960 7243 5717 0.656
1990 171174 33162 10293 5614 4679 0.467
1991 230989 27082 9683 5776 3908 0.481
1992 290236 29263 10430 5215 5215 0.430
1993 228829 39476 12590 6438 6152 0.493
1994 226911 33811 10482 5805 4677 0.469
1995 221888 31955 10594 5969 4625 0.479
1996 138024 32694 12544 6659 5884 0.606
1997 133926 24668 10805 5817 4988 0.617
1998 164154 18099 9707 4231 5477 0.674
1999 122221 16540 8994 3941 5052 0.865
2000 184783 12436 8084 2862 5222 0.869
2001 79829 13843 6871 2531 4340 0.802
2002 32450 9657 3322 1766 1556 0.554
2003 52579 6369 2598 1332 1266 0.521
2004 36715 5101 1749 681 1067 0412
2005 25095 4109 1004 443 561 0.287
2006 33709 4434 1044 495 549 0.278
2007 22090 4805 856 440 416 0.211
2008 25139 4907 932 450 483 0.215
2009 27293 6406 851 446 405 0.168
2010 78131 4961 671 327 344 0.108
2011 21897 9324 488 263 225 0.070
2012 81086%** 10000
Average 152849 28301 9287 5550 3737 0476
*TSA estimates.

** 2012 recruitment prediction from TSA.
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5.4.26 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Whiting in Division VIb (Rockall)

Advice for 2013 and 2014
Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 11 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

Stock status
F (Fishing Mortality)
2009-2011

Qualitative evaluation Insufficient information

SSB (Spawning Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

Landings
500
o 400
€
2 300
M 200
C
i 100
1 l] [ H H n n fi n n
1989 1994 1999 2004 2009
Figure 5.4.26.1 Whiting in Division VIb (Rockall). Official landings in tonnes.

The available information is insufficient to evaluate the stock trends and exploitation. Landings of whiting from
Division VIb are currently negligible.

Management plans
No specific management objectives are known to ICES.
Biology

There is an absence of information on whiting stock structure in this region and whiting caught in Division VIb
(Rockall) may potentially be part ofthe adjacent whiting stock in Division Via.

The fisheries

Whiting in Division VIb (Rockall) is taken as a bycatch in fisheries for other species such as haddock and anglerfish.
Catch distribution  Total official landings (2011) = 9 1. Discards are unknown.

Quality considerations

Available data provides information on landings only. There are doubts on the accuracy of the reported landings as
these are reported by vessels operating in both Divisions Via and VIb.
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The advice is based on a precautionary reduction of catches because of missing or non representative data. The methods
applied to derive quantitative advice for data limited stocks are expected to evolve as they are further developed and
validated.

Scientific basis

Assessment type No assessment.

Input data Official landings statistics.
Discards and bycatch Not included in the assessment.
Indicators

Other information
Working group report WGCSE
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5.4.26 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Whiting in Division VIb (Rockall)

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

No analytical assessment is available for this stock. The main cause of this is lack of data. Therefore, fishing
possibilities cannot be projected.

ICES approach to data limited stocks
For data limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of

exploitation is appropriate for the stock.

For this stock, ICES advises that catches should decrease by 20% in relation to the last three years average landing (14
1), corresponding to catches of no more than 11 t.

Additional considerations

The official landings have in the past shown very high inter-annual variation and it is not known whether these are a
true reflection of removals.

Management consideration

The TAC is for the combined Divisions VIa and VIb; therefore, the TAC cannot be effective in limiting catches in
Division VIb (Rockall).

Sources

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems, 9-18 May 2012, Copenhagen, Denmark ICES
CM 2012/ACOM: 12.
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Table 5.4.26.1

220

Whiting in Division VIb (Rockall). ICES advice, management and official landings.

Year

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

2014

ICES Advice

No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No advice
No increase in catch

20% Reduction in catches
(last 3 year average)
Same advice as for 2013

Weights in tonnes.
a’VI; EC waters of Vb; EC and international waters of XII and XIV.

Predicted Agreed Official

catch TAC3 landings
corresp. to

advice

- 4000 14
- 3500 7
- 2000 13
- 1600 4
- 1600 4
- 1360 105
- 1020 17
- 765 31
- 547 16
- 431 18

- 323 9

- 307

11

11
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Table 5.4.26.2

Whiting in Division VIb (Rockall). Official landing statistics (tonnes) by country.

Country 1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2010

2011%*

Faroe -
Islands

France -
Ireland -
Spain -
UK (E.& 16
W, NI

UK 18
(Scotland)

UK (all)

482

459

283

32

10

86

10

68

53

23

26

36

49

65

20

23

44

58

10

11

12

16

Total 34

488

460

288

128

80

62

85

117

44

44

58

14

13

105

17

31

16

18

*Preliminary.



5.4.27 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
Saithe in Subarea VI (West of Scotland and Rockall)

This stock has now been combined with saithe in Subarea IV (North Sea), Division IIla (Skagerrak), and Subarea VI
(West of Scotland and Rockall) and can be found in Book 6 North Sea, Section 6.4.12.

222 ICES Advice 2012, Book 5



5.4.28 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sprat in Subarea VI and Divisions VIla-c and f-k (Celtic Sea and West of
Scotland)

Adyvice for 2013
Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 3500 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

Currently there is no TAC for this species in this area, and it is not clear whether there should be one or several
management units.

State of the stock
F (Fishing Mortality)
2009-2011

Qualitative evaluation Insufficient information

SSB (Spawning Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

Landings o Vligk
16
m VIIf
14
o Vllbe
12
m VllaS
o VllaN
m VI
6
4
2
0
198S 1988 1991 1994 1997 2000 2003 2006 2009
Figure 5.4.28.1 Sprat in the Celtic Sea and West of Scotland. ICES landings (in ‘000 t) by area.

The information available is insufficient to evaluate stock trends and exploitation. Stock identity for this species in this
area is not defined.

Management plans

No specific management objectives are known to ICES.
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Biology

Sprat is a relatively short lived species that shows large inter-annual variations in biomass mainly driven by recruitment
variability. Multispecies investigations in the North Sea have demonstrated that sprat is one of the important prey
species in the North Sea ecosystem, for fish, seabirds, and sea mammals. At present, there are no data available on the
total amount of sprat taken by these predators in this area. The Celtic Sea is a feeding ground for several species of large
baleen whales that prey largely on herring and sprat.

The fisheries

Most sprat in the Celtic Seas ecoregions are caught by small pelagic vessels that also target herring, mainly Irish and
Scottish vessels. In Ireland, many multi-purpose vessels target sprat on an opportunistic basis. At other times these
boats targets a large variety of other species. Fisheries can be spasmodic depending on availability of sprat abundance.
Catches by under-10 meter vessels and beach based fisheries may not be included in official landings.

Quality considerations

This advice is not dedicated to a ‘stock’. It relates to a species in a wider region where data are available. The stock
structure of sprat populations in this eco-region is not clear. ICES does not necessarily advocate that Subarea VI and
Divisions Vlla-c, f-k constitute a management unit for sprat, and further work is required. Additionally, the
relationship with Divisions Vilde sprat is also unknown. Given the discrepancies between national and official landings
data, further scrutiny of'the landings data is required.

The advice is based on a precautionary reduction of catches because of missing or non representative data. The methods
applied to derive quantitative advice for data limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type No assessment
Discards and bycatch Not available
Indicators Landing statistics and Indices from the Irish (AC(VIIaN)) and Celtic Sea Acoustic

(CSHAS) surveys and Irish Sea (NIGFS-WIBTS-1Q;NIGFS-WIBTS-4Q) and west of
Scotland (ScoGFS-WIBTS-Q1 and ScoGFS-WIBTS-Q4) ground fish surveys; Irish
Ground fish surveys (IRGFS-WIBS-Q4)

Other information None

Working group report HAWG
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5.4.28 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sprat in Subarea VI and Divisions VIIa—c and f—k (Celtic Sea and West of
Scotland)

Reference points
No reference points have been defined.
Outlook for 2013

No reliable assessment can be presented for sprat in this Ecoregion and stock structure in relation to appropriate
management units is unknown; therefore, fishing opportunities cannot be projected.

ICES approach to data limited stocks

For data limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current exploitation is
appropriate for the stock.

For this stock, ICES advises that catches should decrease by 20% in relation to the last ten year average landings,
corresponding to catches of no more than 3500 t in 2013. ICES deviates from the standard three-year average because

of the high variation in landings over the past decades (Figure 5.4.28.1). Therefore, a 10-year landings period was
chosen as a reference because it covers the variability of landings in the different subareas.

Additional considerations

It is unclear what the appropriate stock units should be and how these relate to management units. Work is ongoing to
understand stock structure in the Celtic Sea eco region. The relationship between sprat in VIId,e (Section 5.4.18) and
the wider Celtic Sea ecoregion is unclear.

Sprat landings are used for both human consumption and fish meal. No sprat quotas exist for the management areas in
this ecoregion, with the exception of sprat in Divisions VIId,e which is subject to a TAC and a separate advice is
provided in Section 5.4.18 of this report.

Information from the fishing industry

The industry considers that the landings data for Divisions VIa and VIIj—k are underestimated due to catches taken by
vessels under 10 meters and other methods such as beach seining. Fisheries in Division VIa can be spasmodic. The
industry is also of the view that separate stocks exist within the Celtic Seas ecosystem.

Comparison with previous advice

The advice last year was based on precautionary considerations. This year the advice is based on the ICES approach to
data limited stocks.

Sources

ICES. 2012. Report of the Herring Assessment Working Group for the Area South of 62°N, 13-22 March 2012 ICES
CM 2012/ACOM.:06.
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Table 5.4.28.1  Sprat in the Celtic Sea and West of Scotland. ICES advice, management and official landings.

Year ICES Advice Predicted ICES
catch corresp. landings
to advice
2000 10.6
2001 2.1
2002 4.7
2003 9.0
2004 5.6
2005 6.8
2006 2.1
2007 3.8
2008 24
2009 3.8
2010 37
2011 4.50

2012 No increase in catch -

2013 20% Reduction on catches
(10 year average)

Weights in ‘000 1.
preliminary.

<3.5
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Table 5.4.28.2 Sprat in the Celtic Sea and West of Scotland. Total ICES landings (tonnes) by country (2011
landings are preliminary).
Country  Belgium Denmark Faeroe IslaFrance Ireland Isle of Man Netherland Norway UK - Engla UK - Scotle  Total
1985 0 0 0 0 3964 0 273 557 0 20 2946 7760
1986 0 538 0 0 4532 1 0 0 0 10 520 5601
1987 0 269 0 1 2230 0 0 0 0 0 582 3082
1988 0 364 0 0 853 0 1 0 0 4 3870 5092
1989 0 0 0 0 1163 0 0 0 0 1 1146 2310
1990 0 0 0 0 1325 0 0 0 0 0 813 2138
1991 0 0 0 0 205 0 0 0 0 4 1526 1735
1992 0 28 0 0 508 0 0 0 0 0 1555 2091
1993 0 22 0 0 2353 0 0 0 0 0 2230 4605
1994 0 0 0 0 232 0 0 0 0 2 1491 1725
1995 0 491 0 0 799 0 0 0 0 30 4124 5444
1996 0 0 0 0 4214 0 0 0 0 0 2350 6564
1997 0 0 0 0 2085 0 0 0 0 8 5313 7406
1998 0 40 0 0 1578 0 0 0 0 54 3467 5139
1999 0 0 0 0 5826 0 0 0 0 456 8161 14443
2000 0 0 0 0 6032 0 0 0 0 371 4238 10641
2001 0 0 0 0 455 0 0 0 0 367 1297 2119
2002 0 0 0 0 1729 0 0 0 0 306 2657 4692
2003 0 887 0 0 4943 0 0 0 0 592 2593 9020
2004 0 0 0 0 4096 0 0 0 0 134 1416 5646
2005 0 0 252 0 5928 0 0 0 0 604 0 6784
2006 0 0 0 0 1523 0 0 0 0 563 0 2086
2007 0 0 0 0 3745 0 0 0 1 2 14 3762
2008 0 0 0 0 2353 0 0 0 0 2 0 2355
2009 0 0 0 0 3773 0 0 0 0 1 70 3844
2010 0 0 0 0 3189 0 0 0 0 7 537 3733
2011 0 0 0 0 3753 0 0 0 0 260 507 4520
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Table 5.4.28.3 Sprat in the Celtic Sea and West of Scotland. ICES landings (tonnes) by country in Subareca VIia

Country Denmarkleroe Islands| Ireland| NorwayI/VaIes+N.IrI. k - Scotland Total
1985 0 0 51 557 0 2946 3554
1986 0 0 348 0 2 520 870
1987 269 0 0 0 0 582 851
1988 364 0 150 0 0 3864 4378
1989 0 0 147 0 0 1146 1293
1990 0 0 800 0 0 813 1613
1991 0 0 151 0 0 15626 1677
1992 28 0 360 0 0 1655 1943
1993 22 0 2350 0 0 2230 48602
1994 0 0 39 0 0 1491 15630
1995 241 0 0 0 0 4124 4365
1996 0 0 269 0 0 2350 2619
1997 0 0 1596 0 0 5313 6909
1998 40 0 94 0 0 3467 3601
1999 0 0 2533 0 310 8161 11004
2000 0 0 3447 0 0 4238 7685
2001 0 0 4 0 98 1294 1396
2002 0 0 1333 0 0 2657 3990
2003 887 0 1060 0 0 2593 4540
2004 0 0 97 0 0 1416 1613
2005 0 252 1134 0 13 0 1399
2006 0 0 601 0 0 0 601
2007 0 0 333 0 0 14 347
2008 0 0 892 0 0 0 892
2009 0 0 104 0 0 70 174
2010 0 0 332 0 0 537 869
2011 0 0 464 0 248 507 1219
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Table 5.4.28.4

Country Ireland Isle of Man UK - Eng+WUK - Scotlar  Total
1985 668 0 20 0 688
1986 11562 1 6 0 1159
1987 41 0 0 0 41
1988 0 0 4 6 10
1989 0 0 1 0 1
1990 0 0 0 0 0
1991 0 0 3 0 3
1992 0 0 0 0 0
1993 0 0 0 0 0
1994 0 0 0 0 0
1995 0 0 30 0 30
1996 0 0 0 0 0
1997 0 0 2 0 2
1998 0 0 3 0 3
1999 0 0 146 0 146
2000 0 0 371 0 371
2001 0 0 269 3 272
2002 0 0 306 0 306
2003 0 0 592 0 592
2004 0 0 134 0 134
2005 0 0 591 0 591
2006 0 0 563 0 563
2007 0 0 0 0 0
2008 0 0 2 0 2
2009 0 0 0 0 0
2010 0 0 0 0 0
2011 0 0 0 0 0

ICES Advice 2012, Book 5
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Table 5.4.28.5 Sprat in the Celtic Sea and West of Scotland. ICES landings (tonnes) by country in Subarea VIIg-k.

Country Denmark France Ireland Netherlands Spain Nales+N.Irl. Total
1985 0 0 3245 0 0 0 3245
1986 538 0 3032 0 0 2 3572
1987 0 1 2089 0 0 0 2090
1988 0 0 703 1 0 0 704
1989 0 0 1016 0 0 0 1016
1990 0 0 125 0 0 0 125
1991 0 0 14 0 0 0 14
1992 0 0 98 0 0 0 98
1993 0 0 0 0 0 0 0
1994 0 0 48 0 0 0 48
1995 250 0 649 0 0 0 899
1996 0 0 3924 0 0 0 3924
1997 0 0 461 0 0 6 467
1998 0 0 1146 0 0 0 1146
1999 0 0 3263 0 0 0 3263
2000 0 0 1764 0 0 0 1764
2001 0 0 306 0 0 0 306
2002 0 0 385 0 0 0 385
2003 0 0 747 0 0 0 747
2004 0 0 3523 0 0 0 3523
2005 0 0 4173 0 0 0 4173
2006 0 0 768 0 0 0 768
2007 0 0 3380 0 1 0 3381
2008 0 0 1358 0 0 0 1358
2009 0 0 3431 0 0 0 3431
2010 0 0 2435.532 0 0 0 2436
2011 0 0 1767.475 0 0 12 1779
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Table 5.4.28.6 Sprat in the Celtic Sea and West of Scotland. ICES landings (tonnes) by country in Subarea VIIaS,

Country
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Ireland
0
0
100
0
0
400
40
50
3
145
150
21
28
338
30
821
145
11
3141
476
621
154
32
103
238
422
1522

Netherland UK - Eng+)

273

o

sNeNeolNolololaolNelNeNollololelNeNellolololelNelNoellollollolNe)

0

0
0
0
0
0
1
0
0
2
0
0
0
1
0
0
0
0
0
0
0
0
2
0
1
7
0

TOTAL
273
0
100
0
0
400
41
50
3
147
150
21
28
389
30
821
145
11
3141
476
621
154
34
103
239
429
1522
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5.4.29 Advice June 2012

ECOREGION Celtic Sea and West of Scotland + North Sea
STOCK Anglerfish {Lophius piscatorius and L. budegassa) in Division Illa, and
Subareas IV and VI

Adyvice for 2013
Based on the ICES approach to data-limited stocks, ICES advises that catches should be reduced by 20% in relation to

the average of the last three years. Due to the uncertainty in the landings data, ICES is not able to quantify the resulting
catch.

This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).
ICES advises that the management area should be consistent with the assessment area.

Stock status
F (Fishing Mortality)

2009-2011
MSY (FMSY) Unknown
Precautionary
Unk
approach (FpaFilm) fnrnown
SSB (Spawning-Stock Biomass)
2007-2011
M SY (B tngger) 0 Unknown
Precautionary
k
approach (Bpa,Bilm) (0] Unknown
Qualitative evaluation ra Decreasing
Landings Abundance
1973 1978 1988 1993 1998 2003 2008 2006 2008 2010
Biomass
|
2006 2008 2010
Figure 5.4.29.1 Anglerfish (Lophius piscatorius and L. budegassa). Upper left: Official landings (thousand tonnes) in

Subareas IV and VI and Division Illa. Right: Total abundance (millions) (upper panel) and stock biomass
(thousand tonnes, with 95% confidence limits) (lower panel) from SCO-IV-VI-AMISS-Q2.

Recent dedicated anglerfish surveys, the Scottish and Irish anglerfish and megrim industry/science survey for the
Northern shelf (SCO-IV-VI-AMISS-Q2) in Division [Va and Subarea VI, indicate a decline in abundance and biomass
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since 2008. The average biomass over this area in the last two years (2010-2011) is 20% lower than the average
biomass ofthe three previous years (2007-2009).

Management plans
No specific management objectives are known to ICES.
Biology

Anglerfish mature at large size, resulting in a large proportion of the catch consisting of immature fish. This makes the
stock susceptible to recruitment overfishing and management measures are required to ensure sufficient numbers to
survive to spawning size. Catches of anglerfish on the northern shelf (from Division VIb to Division Illa) come from
the same biological stock. Spawning appears to occur largely in deep water off the edge of the continental shelf,
although mature females are rarely encountered.

The fisheries

Anglerfish are caught in a targeted anglerfish fishery and as a bycatch in other demersal fisheries, including roundfish
fisheries in Division Via, the haddock fishery on Rockall Bank, Nephrops fisheries, and fisheries in deeper waters. In
the North Sea, anglerfish are caught mainly as a bycatch in demersal fisheries for mixed roundfish and Nephrops and to
a lesser extent in small-meshed Pandalus fisheries. A Norwegian large-meshed gillnet fishery targeting fish over 60 cm
lias developed along the Norwegian coast since the early 1990s.

Catch Total landings value is not available; official total landings in 2011 were 8662 t in Division Illa and
distribution Subarea IV; 3570 t in Subarea VI. Discards from the Scottish fleet were minimal in 2011 (<0.5 t).
Official landings in Division Ila (outside the stock distribution area): 5077 t.

Effects of the fisheries on the ecosystem

The directed fishery takes place in deep water on the continental shelves in areas where cold-water corals (Lophelia
spp. ) occur, particularly at Rockall. However, demersal trawling is prohibited in several large areas at Rockall, and near
the Wyville-Thomson ridge, which affords protection for corals in those areas.

Quality considerations

Although landings data have improved in recent years, there is still concern about underreporting and area misreporting,
therefore ICES is not able to provide quantified advice. Accurate estimates of growth parameters are needed to facilitate
the development of an analytical assessment. A dedicated Scottish and Irish industry/science anglerfish survey has
operated from 2005-2011. The survey does not cover the southern and eastern parts of the North Sea and Skagerrak
(Divisions Illa, IVb, and IVc). Fisheries in these areas account for approximately 11% of landings in the North Sea and
Skagerrak since 2005, which adds uncertainty to the perception of stock trends.

The advice is based on biomass values from a combined survey. The methods applied to derive quantitative advice for
data-limited stocks are expected to evolve as they are further developed and validated. The harvest control rules are

expected to stabilize stock size, but they may not be suitable if the stock size is low and/or the stock overfished.

Scientific basis

Assessment type Survey trends.

Input data Dedicated anglerfish surveys in Subarea VI and Division IVa (Scotland/Ireland) SCO-IV-
VI-AMISS-Q2.

Discards and bycatch Not relevant to this assessment.

Indicators Abundance and biomass in Subarea VI and Division [Va.

Other information The stock was benchmarked in 2012, but no revision to assessment method was accepted.

Working group report WGCSE
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5.4.29 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland+ North Sea
STOCK Anglerfish (Lophius piscatorius and L. budegassa) in Division Illa, and
Subareas IV and VI

Reference points

No reference points have been defined for these stocks. Because of identified problems with growth estimates and
uncertainties in ageing, previous reference points are no longer considered to be valid.

Outlook for 2013

No analytical assessment can be presented for this stock. Because of major uncertainties concerning catch-at-age data
for anglerfish as well as limited knowledge about population dynamics, a forecast cannot be presented.

ICES approach to data-limited stocks

For data-limited stocks for which biomass estimates are available, ICES uses as harvest control rule an index-adjusted
status quo catch. The advice is based on a comparison of the two most recent biomass values with the three preceding
values, combined with recent catch or landings data. Knowledge about the exploitation status also influences the
advised catch.

For this stock the biomass is estimated to have decreased by 20% in 2007-2009 (average of the three years) and 2010-
2011 (average of the two years). This implies a 20% decrease in catches. Due to the uncertainty of landings, ICES is not
able to quantify the resulting catch. Considering that the effort in the main fisheries has decreased significantly no
additional precautionary reduction is needed.

Additional considerations

The distribution of anglerfish in the North Sea, Kattegat, and Skagerrak is associated with the distribution to the west of
Scotland (Divisions VIa and VIb). It is likely that catches from these arcas come from the same biological stock.
Genetic studies have found no evidence of separate stocks and particle-tracking studies have indicated interchange of
larvae between areas.

Significant landings of anglerfish are taken in Division Ila. Anglerfish in Division IIa are not considered to be part of
the same biological stock as Division IIla and Subareas IV and VI. ICES has not provided advice on anglerfish in
Division Ila.

Regulations and their effects

The current EU-agreed TAC for Subarea IV and the EC waters of Division Ila as well as the EU-Norway-agreed TAC
for the Norwegian North Sea EEZ do not include Division Ila: no internationally agreed management rules for
anglerfish appear to exist in Division Illa.

Information from several fisheries indicates that underreporting of total landings has been a problem in recent years due
to restrictive individual vessel quotas. In 2005 the TACs of the North Sea and Subarea VI were raised to countermand
underreporting practices, but the extent to which this has resolved the reporting problems in this fishery is not known.
However, improved compliance and the registration of “buyers and sellers™ legislation in Scotland and Ireland should
make it more difficult to make unreported landings of this species (and others). The legislation came into effect at the
beginning of 2006. Enforcement of anglerfish quotas has been increased since 2006. This is expected to have led to
improved data on total catches of anglerfish.

Estimates accounting for area misreporting indicate that the percentage of the catch in the years 1993-2002 averaged
60% from Division Illa and Subarea IV, and 40% from Divisions VIa and VIb. In previous years, these proportions
have been used to allocate TAC between these areas. The ratio in biomass between ICES Subareas IV and VI from
recently developed surveys was approximately 45:55 (IV:VI) in 2011 and has fluctuated around 50:50 since the surveys
began in 2005, although the surveys do not cover all of Subarea I'V.

Ghost fishing and discarding of fish not suitable for consumption due to long soaking times are considered to be a
problem in some offshore gillnet fisheries carried out by “flag-vessels™ targeting anglerfish in Subareas I'V, VI, and VIL
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How effective the regulations (Council Regulation (EC) No. 43/2009) on gear length and soak time have been in
mitigating this phenomenon is unknown.

International effort trends for the main gears in ICES Subarea IV and Division Via, as collated and presented by the
STECF effort group, show effort reductions in TRI (larger meshed trawls, the main gear catching anglerfish) in both
areas, particularly in Division Via (48% between 2003 and 2010; around 35% in 2011).

° ® °

Until the mid-1980s, anglerfish was taken mainly as a bycatch in bottom-trawl groundfish fisheries. Restrictive TACs
for other species in Division Via led to increased fishing pressure on anglerfish in that area, where they are now caught
in a targeted anglerfish fishery and as a bycatch in other demersal fisheries.

The fishery has expanded into deeper waters since the mid-nineties, areas believed to have been a refuge for adult

anglerfish, so this fishery increases the vulnerability of the stock to overexploitation. Immature fish are subjected to
exploitation for a number ofyears prior to first maturity.
° o °

The basis for the assessment (analysis of survey trends) lias not changed since last year. Last year the basis for advice
was the precautionary considerations, this year it is the ICES approach to data-limited stocks.

Assessment and management area

Two TACs are set: i) EC waters of Division Ila and Subarea IV, and ii) Division Vb (EC) and Subareas VI, XII, and
XIV. The assessment presented here is based on survey information from Division IVa and Subarea VL

Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.

|

2006 2008 2010
2006 2008 2010

e o °
Figure 5.4.29.2 Anglerfish mnd Total abundance (millions) and stock biomass
(thousand tonnes) index from SCO-IV-VI-AMISS-Q2 (black filled circles with 95% confidence

limits, labeled as “Northern shelf (partial)”), with breakdown by area: Subarea IV (red squares).
Subarea VI (grey triangles). Division Via (blue open circles), and Division VIb (green triangles).
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Table 5.4.29.1 Anglerfish (Lophius piscatorius and L. budegassa) in Division Illa and Subareas IV and VI
combined. ICES advice, management, and landings.

Year ICES Advice Predicted Predicted Predicted Agreed Official Official ICES »
catch catch catch TACYT landings landings2’ Landings2’
corresp. to corresp. to corresp. to in
advice  advice for  advice Division
Division Subarea VI Ila
Illa and
Subarea IV
1990 Not assessed - - - 8.6 0.18 17.6 16.1
1991 Not assessed - - - 8.6 0.19 184 16.9
1992 Not assessed - - - 8.6 0.5 20.8 20.9
1993 No long-tenn gain in increased F3’ - - - 8.6 3.0 22.6 232
1994 No long-tenn gain in increased F3’ . - - 8.6 1.0 25.0 242
1995 A precautionary TAC not 7 i ) ) 8.6 0.6 8.9 8.1
exceeding recent catch levels3
1996 A precautionary TAC not , i ) ) 3.6 0.9 350 34.4
exceeding recent catch levels3
1997 Reduction in fishing effort3’ - - - 8.6 0.6 32.8 31.9
1998 Reduction in fishing effort3’ - - - 30.7 1.5 25.1 24.6
iqqq Reduce fishing effort, effective 1.7
implementation ofthe TAC3’ ) ) ) 30.7 212 201
2000 40% reduction in catches - <9.7 <74 25.7 3.0 19.0 19.1
2001 2/3 ofthe catches in 1973-1990 - 5.7 43 20.5 3.6 19.3 18.6
2002 2/3 ofthe catches in 1973-1990 - 5.7 43 153 2.1 16.0 15.1
2003 Reduce F below Fa <6.7 - - 10.2 2.5 13.0 12.4
2004 Reduce F below Fma <8.8 - - 10.2 3.0 13.5 12.3
2005 No effort increase - - - 15.0 2.7 13.6 n.a.
2006 No effort increase - - - 15.0 43 15.2 n.a.
2007 No effort increase - - - 16.5 4.6 16.4 n.a.
2008 No effort increase - - - 16.5 4.1 17.3 n.a.
2009 Same advice as last year - - - 16.9 4.5 16.4 n.a.
2010 No effort increase - - - 16.94° 5.5 12.7 n.a.
2011 Decrease effort - - - 15.15 5.16° 12.2s’ n.a.
2012 Reduce catch - - - 14.344 5

2013 Decrease catches by 20%

Weights in thousand tonnes.

Il TAC for Subarea IV and Divisions Ila (EC) plus TAC for Division Vb(EC) and Subareas VI, XII, and XIV. Except
TAC before 1998, which were for Division Vb(EC) and Subareas VI, XII, and XIV.

21 Division Illa, Subarea IV, and Division Via.

3'For Subarea VI

4’An additional quota of 1540 t was also available for EU vessels fishing in the Norwegian zone of Subarea IV in 2010.

5lAn additional quota of 15001 was also available for EU vessels fishing in the Norwegian zone of Subarea IV.

6l Preliminary.

n.a. = not available.
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Table 5.4.29.2

Officially reported landings by ICES area.

Anglerfish (Lophius piscatorius and L. budegassa) in Division IIla and Subareas IV and VI.

Year 1Ila IVa IVb IVe Via VIb v VI Total
1973 140 2085 575 41 9221 127 2701 9348 12189
1974 202 2737 1171 39 3217 435 3947 3652 7801
1975 291 2887 1864 59 3122 76 4810 3198 8299
1976 641 3624 1252 49 3383 72 4925 3455 9021
1977 643 3264 1278 54 3457 78 4596 3535 8774
1978 509 3111 1260 72 3117 103 4443 3220 8172
1979 687 2972 1578 112 2745 29 4662 2774 8123
1980 652 3450 1374 175 2634 200 4999 2834 8485
1981 549 2472 752 132 1387 331 3356 1718 5623
1982 529 2214 654 99 3154 454 2967 3608 7104
1983 506 2465 1540 181 3417 433 4186 3850 8542
1984 568 3874 1803 188 3935 707 5865 4642 11075
1985 578 4569 1798 77 4043 1013 6444 5056 12078
1986 524 5594 1762 47 3090 1326 7403 4416 12343
1987 589 7705 1768 66 3955 1294 9539 5249 15377
1988 347 7737 2061 95 6003 1730 9893 7733 17973
1989 334 7868 2121 86 5729 313 10075 6042 16451
1990 570 8387 2177 34 5615 822 10598 6437 17605
1991 595 9235 2522 26 5061 923 11783 5984 18362
1992 938 10209 3053 39 5479 1089 13301 6568 20807
1993 843 12309 3144 66 5553 681 15519 6234 22596
1994 811 14505 3445 210 5273 777 18160 6050 25021
1995 823 17891 2627 402 6354 830 20920 7184 28927
1996 702 25176 1847 304 6408 602 27327 7010 35039
1997 776 23425 2172 160 5330 899 25757 6229 32762
1998 626 16857 2088 78 4506 900 19023 5406 25055
1999 660 13326 1517 24 4284 1401 14867 5685 21212
2000 602 12338 1617 31 3311 1074 13986 4385 18973
2001 621 12861 1832 21 2660 1309 14714 3969 19304
2002 667 11048 1244 21 2280 718 12313 2998 15978
2003 478 8523 847 20 2493 643 9390 3136 13004
2004 519 8987 851 15 2453 671 9833 3124 13496
2005 458 8424 688 5 3019 958 9117 3977 13552
2006 423 10338 685 3 2785 916 11026 3701 15150
2007 433 10632 749 4 3352 1260 11385 4612 16430
2008 486 11038 769 5 3373 1630 11812 5003 17300
2009 479 10096 658 8 3029 2119 10757 5148 16389
2010 477 6979 619 11 3187 1423 7609 4610 12696
2011* 432 7477 745 8 2378 1192 8230 3570 12232
*Preliminary.
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Table 5.4.29.3 Anglerfish (Lophius piscatorius and L. budegassa) in Division IIla, and in Subareas IV and VI. Nominal landings (t) by country as officially reported to ICES
and estimated by ICES of anglerfish in Division VIa (west of Scotland).

8¢€T

1991 1992 1993 1994 1995 _ 199 1997 1998 1999 2000 2001 _ 2002 2003 _ 2004 2005 2006 _ 2007 _ 2008 _ 2009 _ 2010 2011%
Belgium 3 2 9 6 5 - 5 2 B _ T _ _ B B _ _

Denmark 1 3 4 5 10 4 1 2 1 N o ) ) ) ) ) )

Faroe Is. - - - - - - - - - - - - 2 2 3 2 1 2 4 1
France 1910 2308 2467 2382 2048 2899 2058 1634 1814 1437 o43 739 1212 1191 1392 1314 1763 1746 1555 1160 912
Germany 1 2 60 67 77 35 72 137 50 39 1 3 ” 39 39 L 54 75 75

Ireland 250 403 428 303 720 717 625 749 617 515 475 304 35 19 356 392 0 295 38 S10 188
Netherlands - - - - - - 27 1 _ _ _ o _ _ _ _ _ _ _ 0
Norway 6 14 8 6 4 4 1 3 1 3 2 1+ + 1 1 1 2 - 1 1
Russia

Spain 7 1 8 1 37 33 63 86 53 82 70 101 19 110 82 76 30 174 189 -

UK(EW&NI) 270 351 223 370 320 201 156 119 60 44 10 . 31 30 20 " 0 s 1 393

UK(Scot.) 2613 2385 2346 2133 2533 2515 2322 1773 1688 1496 1y10 1100 705 862 1127 974 1071 1096 864 1040

UK (total) 976
Total 5061 5479 5553 5273 6354 6408 5330 4506 4284 3311 2660 2280 2493 2453 3019 2785 3352 3373 3020 3187 2378
Unallocated 296 2638 3816 2766 5112 11148 7506 5234 3799 3114 2068 1882 985 1938

As used by

WG 5357 8117 9369 8039 11466 17556 12836 9740 8083 6425 4728 4162 3478 4391

"Preliminary.
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Table 5.4.29.4 Anglerfish (Lophius piscatorius and L. budegassa) in Division Illa, and in Subareas IV and VI. Nominal landings (t) by country as officially reported to
ICES and estimated by ICES of anglerfish in Division VIb (Rockall).

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011%
Belgium
Denmark
Estonia - - - - - - - - - - - - - + -
Faroe Is. - 2 - - - 15 4 2 2 - 1 - - - 1 4 8 4
France - - 29 - - - - a8 192 B DL 475 203 2 327 327 637 23 14
Germany - - 103 73 83 78 177 132 144 119 67 35 64 66 77 7 22 0 132 %7
Ireland 272 417 96 135 133 90 139 130 75 81 134 51 26 13 35 53 70 76 91 107 108
Norway 18 10 17 24 14 11 4 6 5 11 5 3 5 4 6 7 5 9 12 0
Portugal - - - - - - - + 429 20 18 8 19 63
Russia - - - - - - - - - - 1 - - 2 4 1 1 35
Spain 333 263 178 214 296 196 171 252 291 149 327 128 59 43 34 36 12 35 57
UK(E, W&NI) 99 173 76 50 105 144 247 188 111 272 197 133 133

54 93 46 146 5 48 15

UK(Scot) 201 224 182 281 199 68 156 189 344 374 367 317 160 294 155 478 475 109 1141 17
UK (total) 1070
Total 923 1089 681 777 830 602 899 900 1401 1074 1309 718 643 671 958 916 1260 1630 2119 1423 1192
Unallocated -9 17 -178 -47 145 121
As used by 923 1,089 681 777 830 602 899 900 1392 1091 1131 671 788 792
WG
"Preliminary.

e e ey e e
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Table 5.4.29.5 Anglerfish (Lophius piscatorius and L. budegassa) in Division IIla, and in Subareas IV and VI. Nominal landings (t) as officially reported to ICES and
estimated by ICES of anglerfish in Subarea VL

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011%*
Belgium 3 2 9 6 5 0 5 2 0 0 0 0 0 0 0 0 0 0 0 0 0
Denmark 1 3 4 5 10 4 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0
Estonia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Faroe Is. 0 2 0 0 0 15 4 2 2 0 1 0 0 2 2 3 2 2 6 12 1
France 1910 2308 2496 2382 2648 2899 2059 1635 1814 1180 1135 782 1403 1366 1685 1538 2090 2073 2192 1183 926
Germany 1 2 163 140 160 113 249 269 194 158 78 38 91 105 116 73 222 54 211 166
Ireland 522 820 524 438 853 807 764 879 692 596 609 355 348 232 391 445 540 370.6 419 617 596
Netherlands
Norway 18 10 17 24 14 11 31 7 5 11 5 3 6 5 4 6 7 5 9 12 0
Portugal 6 14 8 6 4 4 1 3 430 23 20 9 4 19 64 1 1 2 1
Russia 0 0 0 0 0 0 0 0 0 0 1 0 0 2 4 1 1 35 0
Spain 340 274 186 215 333 229 234 338 344 231 397 229 255 153 116 112 15 259 246 0
Sweden
UK(E,W&NI) 369 524 299 420 425 345 403 307 171 316 237 165 164 84 113 70 188 10 60 408 0
UK(Scot) 2814 2609 2528 2414 2732 2583 2478 1962 2032 1870 1486 1417 865 1156 1482 1452 1546 2192 2005 2211 0
UK (total) 2046
Total 5984 6568 6234 6050 7184 7010 6229 5406 5685 4385 3969 2998 3136 3124 3977 3701 4612 5003 5148 4610 3570
Unallocated
As used by 923 1089 681 777 830 602 899 5406 5685 4385 3969 2998 3136 3124
WG
*Preliminary.
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Table 5.4.29.6 Anglerfish (Lophius piscatorius and L. budegassa) in Division Illa, and in Subareas IV and VI. Nominal landings (t) by country as officially reported to ICES
and estimated by ICES of anglerfish in Division IVa.

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 _ 2002 2003 2004 2005 _ 2006 2007 _ 2008 _ 2009 _ 2010 2011
Belgium 2 9 3 3 2 8 4 1 5 12 - 8 1 _ _ _ _ _ _

Denmark 12451265 946 1157 732 1239 y555 qo4 1128 1087 1289 1308 1523 1538 1379 1311 961 1071 1134 1 841
Faroes 1 - 1820 s 10 6 . 2+ 3011 2 2 + - 4 0
Germany 71 68 100 84 613 292 601 873 45y g2 95 95 65 20 84 173 18 344 216 124

Netherlands 23 4 78 38 13 25 12 1512 3 8 o 3 1 w4 s N s
Norway 587 635 1224 1318 657 821 672 954 1219 1182 1212 928 o0 900 ss0 1005 831 860 859 73 49
Sweden 14 7 7 7 2 1 2 8 8 78 4 56 8 6 5 520 67 .. 4 9
UKEW&ND 129 143 160 169 176 439 2174 o 7251 o213 183 98 104 83 34 99 303 3

UK 7030 7887 9712 11683 15658 22344 18783 13319 9710 9559 10024 8539

(Scotland) 6033 6284 6003 7722 8304 8658

UK (total) 7830 6101 6125
Total 0235 10200 12309 14505 17891 25176 23425 16857 13326 12338 12861 11048 8523 8987 8424 10338 10632 11038 10096 6979 7477

* Preliminary.
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Table 5.4.29.7 Anglerfish (Lophius piscatorius and L. budegassa) in Division IIla, and in Subareas IV and VI. Nominal landings (t) by country as officially reported to ICES
and estimated by ICES of anglerfish in Division IVb.

1991 1992 1993 1994 1995 1996 _ 1997 1998 1999 _ 2000 _ 2001 _ 2002 _ 2003 _ 2004 _ 2005 _ 2006 _ 2007 _ 2008 _ 2009  2010% 2011%
Belgium 57 538 358 T3 5P 287 336 371 270 449 579 435 180 260 207 138 179 181 134 124 112
Denmark 345 421 347 350 295 225 334 432 368 260 251 255 191 274 237 276 173 237 248 194 287
Faroes - - 2 - - - - - - - i 10 T _ _ _ _ _ _ 0
France - 1 - 2 - - - - - - - - - _ _ _ _ 9 6 4
Germany 4 2 13 15 10 ? 18 19 9 14 9 17 1 1 9 14 12 2 17 21

Ireland 1 B B _ _ _ _

Netherlands 285 35 467 510 335 150 237 223 141 141 123 62 42 25 31 13 61 53 36 46 53
Norway 17 4 3 1 15 2 6 13 17 9 15 10 12 22 16 14 24 15 21 10 11
Sweden - - - 3 2 1 3 3 4 3 2 9 2 1 4 4 6 9 - 5 7
UK(E W&NI) 669 998 1285 1277 919 662 664 603 364 423 475 236 167 1o o6 108 122 105

UK (Scotland) 845 733 469 564 472 475 ST4 424 344 318 378 210 241 ¢ - o8 17 14

UK (total) 193 213 71
Total 2522 3053 3144 3445 2627 1847 2172 2088 1517 1617 1832 1244 847 851 _ 688 685 749 769 _ 658 619 745

* Preliminary.

Table 5.4.29.8 Anglerfish (Lophius piscatorius and L. budegassa) in Division IIla, and in Subareas IV and VI. Nominal landings (t) by country as officially reported to ICES and
estimated by ICES of anglerfish in Division IVec.

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011%*
Belgium 13 12 34 37 26 28 17 17 11 15 15 16 9 5 4 3 3 4 6 7
Denmark 2 + - + + + + + + + + + + + n } } } }
France - - - - - - - 10 - + - + - - - - _ 4 _ 1 4
Germany - - - - - - - - - + - + + - _ _ _ _ _ _ _
Netherlands 5 10 14 20 15 17 11 15 10 15 5 - 1 _ 1 1 _ 2 1
Norway - - - - + - - - + - + - - - _ _ _ _ 1 _ _
UK(E&W&NI) 6 17 18 136 361 256 131 36 3 1 - - 10 3 - - _ _ _
UK (Scotland) - - - 17 - 3 1 + + + - - - 7 - - _ _ _
UK (Total) n 1 1 1
Total 26 39 66 210 402 304 160 78 24 31 21 21 20 15 5 3 4 5 8 11
* Preliminary.
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Table 5.4.29.9 Anglerfish (Lophius piscatorius and L. budegassa) in Division Illa, and in Subareas IV and VI. Nominal landings (t) as officially reported to ICES and estimated
by ICES of anglerfish in Subarea IV.
1991 1992 1993 1994 1995 1996 1097 1998 1999 2000 _ 2001 _ 2002 2003 2004 2005 _ 2006 _ 2007 2008 2009 2010 2011%
Belgium 372 550 595 753 607 323 357 389 286 476 504 450 190 265 211 141 182 1846 140 131 118
Denmark 1592 1686 1293 1507 1027 1464 1489 1456 1496 1347 1540 1563 1714 1812 1616 1587 1134 1308 1382 195 1128
Faroes 1 0 12 18 20 0 15 10 6 0 2 10 3 11 2 2 0 0 4 0 0
France 124 152 69 30 18 7 7 13 18 8 9 8 8 8 4 7 13 13 57 13 11
Germany 75 70 113 99 623 301 619 892 463 19 104 112 76 31 93 187 198 366 233 145 0
Ireland 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Netherlands 313 410 559 s68 363 201 260 238 166 168 132 75 52 63 45 47 76 71 41 56 59
Norway 604 639 1227 1329 672 80 678 967 1236 1191 1227 938 781 1021 896 1019 855 875 881 745 501
Sweden 14 7 7 10 4 2 5 11 12 81 46 65 10 7 9 9 26 76 0 9 16
UK(E&W&ND) 804 1158 1463 1582 1456 1357 2969 1307 1148 642 658 334 281 206 130 207 425 118 406 460 0
UK (Scotland) 7884 8620 10181 12264 16130 22822 19358 13743 10054 9877 10402 8749 6274 6429 6091 7820 8476 8800 7613 5855 0
UK (Total) 6397
Total 11783 13301 15519 18160 20920 27327 25757 19026 14885 13986 14714 12313 9390 9853 9117 11026 11385 11812 10757 7609 8230
* Preliminary.
Table 5.4.29.10 Anglerfish (Lophius piscatorius and L. budegassa) in Division IIla, and in Subareas IV and VI. Nominal landings (t) by country as officially reported to ICES
and estimated by ICES of anglerfish in Division IIla (Skagerrak, Kattegat).
1991 1992 1993 1994 1995 199 1997 1998 1999 2000 _ 2001 _ 2002 _ 2003 _ 2004 2005 _ 2006 _ 2007 _ 2008 _ 2009 _ 2010 2011%
Belgium 15 48 34 21 35 - ] ] ] ] ) ) ) ) ) ) ] ] ] ] )
Denmark 493 6% 565 49 312 36T s 415 362 377 375 369 215 311 274 227 255 287 344 270 251
Germany . . ! . . ! ! ! 2 1 - 1 - 1 1 2 1 1 1 1 2
Netherlands ) ) ) ) ) 3 4 4 3 1 3 ) 5 0
Norway 64 17013263 A0 309 e 260 197 200 242 189 130 Y 13 1320 144 134 158 153
Sweden B 62 89 68 36 = 39 33 36 27 46 55 71 73 79 54 44 51 83 26
Total 505 938 843 81l 823 702 776 626 660 602 621 _ 667 478 519 458 423 433 48 419 477 132
*Preliminary.



Table 5.4.29.11 Anglerfish (Lophius piscatorius and L. budegassa) in Division Illa, and in Subareas IV and VI.
Abundance (millions of individuals — age 1 and older) and biomass (thousands of tonnes — age 1
and older) estimates from the 2005-2011 anglerfish surveys (SCO-IV-VI-AMISS-Q2) by ICES
subareas and divisions.

Abundance (millions)

ICES subarea / division 2005 2006 2007 2008 2009 2010 2011

Subarea IV (partial) 11.168 12.844 15304 12613 8279  17.366 5.150
Division Vla 10.866 10459 7956  7.718 5.144 5.161 6.057
Division VIb 1.800 3.174  4.000 3.952 3.688 3.131 3.669
Subarea VI 12,666 13.633 11956 11.670 8.832 8.292 9.725
Northern Shelf 23.833 26.477 27.261 24.283 17.111 15.658 14.875

Biomass (thousand tonnes)
2005 2006 2007 2008 2009 2010 2011

Subarea IV (partial) 18.642 21.921 28.534 29.721 17.058 21.944 14.949
Division Vla 14.096 12.175 11.072 14.383 8.150 11.590 9.330
Division VIb 5879 6.889 10.786 9442 12852 8.745 8.974
Subarea VI 19975 19.064 21858 23.825 21.002 20.334 18.305
Northern Shelf 38.617 40.985 50392 53.546 38.060 42.279 33.254
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5.4.30 Advice June 2012

ECOREGION Celtic Seas
STOCK Herring in Division Via (North)

Advice summary for 2013

ICES advises on the basis of the agreed West of Scotland herring management plan that landings in 2013 should be no
more than 27 4801

ICES advises that activities that impact on the seabed should not take place in spawning grounds unless they can be shown
not to have a negative impact on spawning, larval production, or stock dynamics.

Stock status

F (Fishing Mortality)

2009 2010 2011 42011
500
MSY (Fmsy) G O Below target 450
Precautionary e O Undefined 400

approach (FpaFiim) 350 -

Management plan (FMGI) * n Below target 300
250
SSB (Spawning-Stock Biomass) 200
2010 2011 2012 150
100

M SY (B tngger) Undefined

Precautionary Q © Above limit 0.0 0.5 1.0

approach (BHn
Fishing Mortality {ages 3-6)

Landings 12 Recruitment (age I)
10
8
6
SP 100
4
2
0 0
1957 1967 1977 1987 1997 2007 1957 1967 1977 1987 1997 2007
Fishing Mortality EMSY Spawning Stock Biomass

300

01 e }----- N }----- }----- SR }----- }----- 1

1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012

Figure 5.4.30.1 Herring in Division Via (North). Summary of stock assessment (weights in thousand tonnes). Estimates are

shaded. Top right: SSB and F over the time-series used in the assessment.

ICES considers that the stock over recent years has been fluctuating at a low level. Fishing mortality has fluctuated
around r Msy in recent years. The current recruitment is lower titan in the historical period.

Management plans
A management plan lias been adopted by the EU in 2008 (Council Regulation (EC) 1300/2008. Annex 5.4.30). The

main aim of the plan is to manage the fisheries on the basis of maximum sustainable yield. ICES has evaluated the plan
and concludes that it is in accordance with the precautionary approach.
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Biology

This autumn-spawning stock is considered a part of the Malin Shelf stock complex. Components of the neighbouring
herring stocks to the south are known to be present seasonally in Division Via (North). Studies in the acoustic survey
are ongoing to evaluate the level of mixing. Spawning and nursery areas are sensitive and vulnerable to anthropogenic
influences. Gravel extraction or disturbance in the close vicinity of any herring spawning will disturb that spawning
activity and will reduce the area available for successful spawning.

Environmental influence on the stock

Temperatures and salinity in this area have been increasing over recent decades. It is known that similar enviromnental
changes have affected the North Sea herring. Productivity of the Division Via (North) stock lias been reduced since the
late 1980s.

The fisheries

The fishery is conducted by single and pair Refrigerated Sea Water (RSW) trawlers and single-trawl freezer trawlers.
Prior to 2006 there was a fairly even distribution of effort, both temporally and spatially. Since 2006 the majority lias
been fished in the northern part of Division Via (North) in the 3rd quarter.

Catch distribution Catch (2011) = 17 7591(50% pelagic freezer trawlers and 50% pelagic RSW trawlers).

Effects of the fisheries on the ecosystem

Herring fisheries tend to be clean with little bycatch of other fish. Scottish discard observer programmes since 1999
indicate that discarding of herring in these directed fisheries are at a low level. These discard observer prograimnes have
recorded occasional catches of seals and zero catches of cetaceans.

Quality considerations

The assessment is considered to be noisy, but unbiased. Area misreporting continues to be a problem, with almost all
countries taking catches of herring in other areas and reporting it into Division Via (North). However, routine use of

VMS has reduced the problem.

Minimum sampling requirements are met in some quarters of the fishery. Samples from all quarters where there is
fishing activity would improve allocation of sampled métiers in the stock-raising process.

SSB('000tonm Fishing mortality: 3-6 Recruitment. Age: 1
200 T T
11ons
180 - 0.70 -
160 m
0.60 m
140 m
120 0.50 -
100 - 0.40 -
030 -
0.20 -
0.5
0.10
0.00
1997 2002 2007 2012 1997 2002 2007 2012 1997 2002 2007 2012
Figure 5.4.30.2 Herring in Division Via North. Historical assessment results (final-year recruitment estimates
included).
Scientific basis
Assessment type Age-based analytical (FLICA).
Input data One acoustic survey index (MSHAS N); coimnercial landings data.
Discards and bycatch Not considered relevant.
Indicators None.
Other information Last informal full range of model settings tested in 2009.

Working group report HAWG
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5.4.30 Supporting information June 2012

ECOREGION Celtic Seas
STOCK Herring in Division Via (North)

Reference points

Type Value Technical basis
Management SSBMGT Not defined.
plan FMGT F36=10.25 If SSB in TAC vear > 75 0001 ((EC) 1300/2008. Art. 31.

BO=020  IfSSBin TAC vear <75 0001and > 50 000 t (EC) 1300/2008. Art. 3).
F36=000  IfSSBin TAC vear <50 0001((EC) 1300/2008. Att. 3).

MSY MSY Btriler Not defined.
Approach FMSY 0.25 Simulations under different productivity regimes (Siimnonds and Keltz,
2007; ICES, 2010).
Elm 50 000 t Lowest reliable estimate of SSB.
Precautionary ~ Bpa Not defined.
approach Finn Not defined.
Fpa Not defined.

(unchanged since: 2010)

Outlook for 2013

Basis: F (2012) = Fsq(avg 2009-2011) = 0.22, SSB (2012)1=101; landings (2012) = 26; R (2011-2013) = GM (1990-
2010) = 619 million.

Rationale Landings SSB Basis F SSB SSB TAC
(2013) (2013)1 (2013) (2014) change2 change3
ﬁ:ﬁagemem 27.480 104 20% TAC constraint 0.22 103 1% +20%
MSY 0 0
Framework 31 102 FMSY 0.25 98 -4% +34%
Zero catch 0 120 F=0 0 142 +18% -100%
Other options 18 110 F2,12*0.66 0.14 115 +5% -20%
23 107 F2)i2*0.84 0.18 109 +2% 0%
27 105 F2oi2 0.22 103 -1% +17%

Weights in thousand tonnes.

"’For autumn-spawning stocks, the SSB is determined at spawning time and is influenced by fisheries between
1 January and spawning.

21SSB 2014 relative to SSB 2013.

3lLandings 2013 relative to TAC 2012.

Managementplan

The EU management plan (Council Regulation (EC) 1300/2008) is based on the following rule.

SSB in the year of the TAC Fishing mortality Maximum TAC variation
SSB > 75 000 t F=0.25 20%
SSB < 75 000 t F=02 20%
SSB <62 500 t F=02 25%
SSB < 50 000 t (Blij F=0 -

Following the agreed management plan implies a TAC of 27 480 t in 2013. This is based on a maximum TAC increase
0f 20%. SSB in 2013 is estimated to be above 75 000 t implying an F target of F = 0.25, constrained by a maximum
20% TAC increase.

A similar management plan was evaluated by ICES in 2005 and found to be consistent with the precautionary approach.

In 2008 ICES checked that the changes in stock dynamics and the changes to the plan had not significantly increased
the risks.
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MSY approach

Following the ICES MSY framework implies a fishing mortality at Fysy = 0.25, resulting in landings of less than
31000 tin 2013. This is expected to lead to an SSB of 98 000 tin 2014. As no MSY By, has been identified for this
stock, the ICES MSY framework has been applied with Fy;sy without consideration of SSB in relation to MSY Byigger.

Additional considerations

Actions which perturb or pollute herring spawning beds or increase turbidity after spawning are likely to have a negative
effect on recruitment. Such activities include aggregate extraction, dumping of dredge spoi, and the placement of certain
structures on or over the seabed. The placement of structures on or over the seabed in spawning grounds should only be
permitted if it can be shown that they do not disturb individual spawning beds or negatively impact spawning, larval
production, or stock dynamics.

Ecosystem changes

Grey seal abundance is significant to the west of Scotland and they are known to feed on herring, among other species.
Latest estimates of grey seal abundance over time show the population in the area to have remained stable since the
mid-1990s (Thomas, 2011). The contribution of seal predation to total herring mortality may be significant, but data are
limited. Because the consumption of herring by seals is estimated with great uncertainty, the impact on the stock cannot
be estimated accurately.

Fishing patterns and fishing technology changes

Prior to 2006 there was a fairly even seasonal and spatial distribution of effort. Since 2006 the majority of the fishery
takes place in quarter 3 west and north of the Hebrides and to the north of Scotland.

Uncertainties in assessment and catch options

The assessment is noisy, leading to annual revisions of SSB and F. The management plan has been designed to cope
with this by applying a constraint on year-on-year change in TAC. Revisions in SSB can be upwards or downwards, so
it is important to maintain the restrictions on change in TAC both when the stock is revised upwards or downwards.
Asymmetrical responses have not been tested and may be significantly more risky.

The stock identity of herring west of the British Isles was reviewed by the EU-funded project WESTHER. This
identified Division VIa (North) as an area where acoustic survey catches comprised a mixture of fish from Divisions
VIa (North), VIa (South) and VIIb,c, and VIIa (North). The extent of stock mixing in Division VIa (North) catches is
unknown. In 2008 ICES began to evaluate the management for Divisions VIa (South) and VIIb,c and Division VIla
(North). ICES is working to produce an assessment that takes mixing into account. Efforts to split the Malin Shelf
acoustic survey according to stock component should continue.

Minimum sampling requirements are met in some quarters of the fishery. However, samples from all quarters where
there is fishing activity would improve the allocation of sampled métiers in the stock-raising process and knowledge of
the biology of the exploited stock.

Comparison with previous assessment and advice

Compared to the assessment in 2011, SSB(2010) was revised upwards by 3.5% and F(2010) downwards by 5%.
The basis for the advice is the same as last year.

Sources

ICES. 2010. Report of the Herring Assessment Working Group for the Area South of 62°N (HAWG), 15-23 March
2010. ICES CM 2010/ACOM:06.

ICES. 2012. Report of the Herring Assessment Working Group for the Area South of 62°N (HAWG), 13-22 March
2012. ICES CM 2012/ACOM:06.

Simmonds, J., and Keltz, S. 2007. Management implications and options for a stock with unstable or uncertain
dynamics: West of Scotland herring. ICES Journal of Marine Science, 64: 679—685.

Thomas, L. 2011. Estimating the size of the UK grey seal population between 1984 and 2010. SCOS Briefing Paper
11/02.
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Figure 5.4.30.3 Herring in Division Via North. Stock-recruitment relationship and yield- and SSB-per-recruit plot.

Table 5.4.30.1

Herring in Division Via (North). ICES advice, management, and catches.

Year ICES
Advice

1987 Reduce F to FO.iM
1988 TAC
1989 TAC
1990 TAC
1991 TAC
1992 TAC
1993 Catch at
1994 Catch at
1995 No specific advice
1996 No advice hegause of misreporting
1997 Catch at
1998 Catch at
1999 Average catches, 1991-1996
2000 Average catches, 1991-1996
2001 Average catches, 1991-1999
2002 Average caggches, 1991-1999
2003 Catch at m
2004 F=0.30
2005 Catch at
2006 at
2007 WAC advice
2008 F =0.2 (proposed management plan)
2009 F = 0.2 (proposed management plan)
2010 F =0.25 (management plan)
2011 See scenarios
2012 F =0.25 (management plan)
2013 Management plan

Weights in thousand tonnes.

I’Adjusted i ing.

2l Catch at

3IRevised in 1999:
4 Revised in 2007.
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Predicted catch

conesp. to advice

38-55
46
58
61
57
62

54-58

50-60
602

59
28
28
30
30
30
41
30
34
34
15
13
24
22.48
<22.9
<27.48

Agreed

TAC

49.7
49.8
58
75
62
62
62
62
77
83.57
83.57
80.37
68
42
36.36
36.36
30
30
30.1
34
34
27.2
21.76
24.42
22.48
22.0

Disc.

slip.

1.6
1.3
1.2
0.2
0.8
0.7

0.1
0.9

0.1
0.8
0.2

0.1

ICES
Catchl

44
36
34
45
29
29
32
24
30
26
333
33
30
184
244
334
284
254
144
27
30
16
19
20
18
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Table 5.4.30.2

250

Herring in Division VIa (North). Catch in tonnes by country. These figures do not correspond in
all cases to the official statistics and cannot be used for management purposes.

Country 1988 1989 1990 1991 1992 1993 1994 1995
Denmark

Faroes 326 482 274

France 44 1342 1287 1168 119 818 5087 3672
Germany 1860 4290 7096 6450 5640 4693 7938 3733
Ireland 6740 8000 10000 8000 7985 8236 6093 3548
Netherlands 6131 5860 7693 7979 8000 6132 8183 7808
Norway 456 1607 3318 2389 7447 30676 4840
UK 26894 29874 38253 32628 32730 32602 -4287 42661
Unallocated 5229 2123 2397  -10597 -5485 -3753 700 -4541
Discards 1550 1300 1180 200

Total 47354 53039 69959 50608 51578 56175 54664 61271
Area-Misreported -11763  -19013  -25266  -22079  -22593  -24397  -30234  -32146
ICES Estimate 35591 34026 44693 28529 28985 31778 24430 29575
Country 1996 1997 1998 1999 2000 2001 2002 2003
Faroes 800 400
France 2297 3093 1903 463 870 760 1340 1370
Germany 7836 8873 8253 6752 4615 3944 3810 2935
Ireland 9721 1875 11199 7915 4841 4311 4239 3581
Netherlands 9396 9873 8483 7244 4647 4534 4612 3609
Norway 6223 4962 5317 2695

UK 46639 44273 42302 36446 22816 21862 20604 16947
Unallocated -17753 -8015  -11748 -8155 878 -7
Discards 62 90

Total 64359 64995 65799 61514 37789 35411 36283 28835
Area-Misreported -38254 229766 -32446  -23623  -19467  -11132 -8735 -3581
ICES Estimate 26105 35233 33353 29736 18322 24556 32914 28081
Country 2004 2005 2006 2007 2008 2009 2010 2011
Faroes 228 1810 570 484 927 1544 70

France 625 613 701 703 564 1049 511 504
Germany 1046 2691 3152 1749 2526 27 3583 3518
Ireland 1894 2880 4352 5129 3103 1935 2728 3956
Netherlands 8232 5132 7008 8052 4133 5675 3600 1684
Norway

UK 17706 17494 18284 17618 13963 11076 12018 11696
Unallocated

Discards 123 772 163 95

Total 29854 31392 34230 33735 25216 21306 22510 21358
Area-Misreported -7218  -17263 -6884 -4119 -9162 -2798 -2728 -3599
ICES Estimate 25021 14129 27346 29616 16054 18508 19877 17759
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Table 5.4.30.3

Herring in Division VIa (North). Summary of stock assessment.

Year Recruitment TSB SSB Fbar Landings
Age 1 Thousands) Tonnes (Ages 3-6) Tonnes
1957 1031284 386838 174428 0.2989 43438
1958 2004997 471073 187847 0.3529 59669
1959 2055467 505860 197797 0.328 65221
1960 604949 403504 229141 0.2128 63759
1961 1250113 411187 229156 0.1396 46353
1962 2234720 514027 218335 0.2217 58195
1963 2067704 545998 240549 0.1955 49030
1964 962524 498431 285226 0.1634 64234
1965 7744999 1086122 293381 0.1674 68669
1966 1058606 824984 407499 0.2025 100619
1967 2485451 810242 440554 0.1964 90400
1968 4091898 936437 420874 0.1473 84614
1969 2996425 966104 459283 0.2477 107170
1970 3438053 989940 432592 0.3647 165930
1971 9564422 1506702 307931 0.7982 207167
1972 2674750 1108405 436679 0.3688 164756
1973 1073144 798402 382106 0.6093 210270
1974 1669599 574002 201852 0.9623 178160
1975 2088191 431861 105645 0.9154 114001
1976 598870 260996 71898 1.0802 93642
1977 614804 160345 50290 1.018 41341
1978 906699 167857 46614 0.7156 22156
1979 1214143 213564 70605 0.0008 60
1980 877315 249379 120274 0.0004 306
1981 1653259 361280 129728 0.3681 51420
1982 762971 302170 107112 0.6863 92360
1983 2915338 418513 78697 0.7293 63523
1984 1110832 345697 116402 0.5326 56012
1985 1186008 340875 142548 0.329 39142
1986 876435 306587 127453 0.5501 70764
1987 2051987 368931 116953 0.3637 44360
1988 877858 323393 140785 0.2996 35591
1989 807846 305169 155721 0.2588 34026
1990 426615 258301 145218 0.367 44693
1991 376264 199412 118280 0.2756 28529
1992 789219 185164 91338 0.3014 28985
1993 575424 176359 93058 0.2596 31778
1994 843278 170392 85194 0.2356 24430
1995 603900 152177 67987 0.272 29575
1996 922140 186769 106239 0.1756 26105
1997 1477822 204985 69092 0.5277 35233
1998 497762 184848 98641 0.5173 33353
1999 305656 142607 82770 0.3183 29736
2000 1659950 202026 70735 0.2476 18322
2001 1112447 225225 115407 0.1982 24556
2002 1167155 259767 135005 0.3464 32914
2003 462012 217532 134388 0.2498 28081
2004 287165 171091 118908 0.1943 25021
2005 313993 143136 99572 0.1158 14129
2006 508373 162049 95588 0.2165 27346
2007 299363 144274 92895 0.2681 29616
2008 381607 134805 93734 0.144 16054
2009 565534 165386 79721 0.218 18508
2010 1412631 177289 63785 0.252 19877
2011* 618751 211196 82158 0.1777 17759
2012* 618751 101313
Average 1496026

*geometric mean 1989-2010 predicted SSB
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Annex 5.4.30 Agreed management plan for Division VIa (North) herring: Council
Regulation (EC) 1300/2008

1. Each year, the Council, acting by qualified majority on the basis of a proposal from the Commission, shall fix for
the following year the TAC applicable to the herring stock in the area west of Scotland, in accordance with
paragraphs 2 to 6.

2. When STECF considers that the spawning stock biomass level will be equal or superior to 75 000 tonnes in the year
Jor which the TAC is to be fixed, the TAC shall be set at a level which, according to the advice of STECF, will result
in a fishing mortality rate of 0.25 per year. However, the annual variation in the TAC shall be limited to 20%.

3. When the STECF considers that the spawning stock biomass level will be less than 75 000 tonnes but equal or
superior to 50 000 tonnes in the year for which the TAC is to be fixed, the TAC shall be set at a level which,
according to the advice of STECF, will result in a fishing mortality rate of 0.2 per year. However, the annual
variation of the TAC shall be limited to:

(a) 20% 1f the spawning stock biomass level is estimated to be equal or superior to 62 500 tonnes but less than
75 000 tonnes;

(b) 25% 1f the spawning stock biomass level is estimated to be equal or superior to 50 000 tonnes but less than
62 500 fonnes.

4. When STECF considers that the spawning stock biomass level will be less than 50 000 tonnes in the year for which
the TAC is to be fixed, the TAC shall be set at 0 tonnes.

5. For the purposes of the calculation to be carried out in accordance with paragraphs 2 and 3, STECF shall assume
that the stock will experience a fishing mortality rate of 0.25 in the year prior to the year for which the TAC is to be
fixed.

6. By way of derogation from paragraphs 2 or 3, if STECF considers that the herring stock in the area west of
Scotland is failing properly to recover, the TAC shall be set at a level lower than that provided for in those
paragraphs.
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5.4.31 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Norway pout in Division Via

Advice for 2013 and 2014

Based on the ICES approach to data limited stocks, and taking into account the absence of landings in recent years,
ICES advises that no increase of'the catches should take place unless there is evidence that this will be sustainable.

Stock status

F (Fishing Mortality)
2009-2011
Qualitative evaluation Insufficient information

SSB (Spawning Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

Landings

1978 1983 1988 1993

Figure 5.4.31.1 Norway pout in Division Via. Total landings (tonnes).

The available information is inadequate to evaluate stock trends relative to risk, so the state of the stock is unknown.
The only data available are official landings statistics which have been very low and do not provide an adequate basis
for scientific advice.

Fisheries

A directed industrial fishery existed in the past but this fishery has ceased to exist. If industrial fisheries resumes in this
area they may take a bycatch ofjuvenile herring and other species.

Sources

Eurostat/ICES database on catch statistics - ICES 2012 Copenhagen
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Table 5.4.31.1 Norway pout in Division VIa (West of Scotland). Official landings (tonnes) by country.

Denmark Faeroe Islands Germany Netherlands Norway Poland Sweden UK  Russia | Total
1971 363 0 0 0 0 0 0 1621 0 1984
1972 186 0 0 0 0 0 6786 3757 0| 10729
1973 42 1743 0 0 0 0 0 9276 0| 11061
1974 0 1581 179 0 144 75 0 4826 50 6855
1975 193 1524 0 322 0 0 0 6620 36 8695
1976 0 6203 8 147 82 0 0 6346 7147 | 19933
1977 0 2177 0 230 0 0 0 2799 0 5206
1978 4443 18484 0 21 0 0 0 302 0| 23250
1979 15609 4772 0 98 0 0 0 23 0| 20502
1980 13070 3530 0 68 0 0 0 1202 0| 17870
1981 2877 3540 0 182 0 0 0 1158 0 7757
1982 751 3026 0 548 0 0 0 586 0 4911
1983 530 0 0 1534 0 0 0 0 0 2064
1984 4301 3400 0 0 0 0 0 23 0 7724
1985 8547 998 0 139 0 0 0 13 0 9697
1986 5832 0 0 0 0 0 0 1 0 5833
1987 37714 0 0 0 0 0 0 553 0| 38267
1988 5849 376 0 0 0 0 0 517 0 6742
1989 28180 11 0 0 0 0 0 5 0| 28196
1990 3316 0 0 0 0 0 0 0 0 3316
1991 4348 0 0 0 0 0 0 0 0 4348
1992 5147 0 0 10 0 0 0 1 0 5158
1993 7338 0 0 0 0 0 0 0 0 7338
1994 14147 0 0 0 0 0 0 1 0| 14148
1995 24431 0 1 7 0 0 0 0 0| 24439
1996 6175 0 0 7 0 0 0 140 0 6322
1997 9549 0 0 0 0 0 0 13 0 9562
1998 7186 0 0 0 0 0 0 0 0 7186
1999 4624 0 0 1 0 0 0 0 0 4625
2000 2005 0 0 0 0 0 0 0 0 2005
2001 3214 0 0 0 0 0 0 0 0 3214
2002 4815 4 0 0 0 0 0 0 0 4819
2003 6395 0 2 0 0 0 0 0 0 6397
2004 2281 0 0 0 0 0 0 4 0 2285
2005 0 0 0 0 0 0 0 0 0 0
2006 32 0 0 0 0 0 0 0 0 32
2007 0 0 0 0 0 0 0 0 0 0
2008 0 0 0 0 0 0 0 0 0 0
2009 0 0 0 0 0 0 0 0 0 0
2010 0 0 0 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0 0 0 0
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5.4.32 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sandeel in Division Via

Advice for 2013 and 2014

Based on the ICES approach to data limited stocks, and taking into account the absence of landings in recent years,
ICES advises that no increase ofthe catches should take place unless there is evidence that this will be sustainable.

Stock status

F (Fishing Mortality)
2009-2011
Qualitative evaluation Insufficient information

SSB (Spawning Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

Landings

iiiiiiiiir
1972 1977 1982 1987 1992 1997 2002 2007
Figure 5.4.32.1 Sandeel in Division Via. Total landings (tonnes).
The available information is inadequate to evaluate stock trends relative to risk, so the state of the stock is unknown.
The only recent data available are official landings statistics which have been very low and do not provide an adequate

basis for scientific advice. The stock was last assessed in 1996.

Fisheries

A directed industrial fishery existed in the past but this fishery has ceased to exist. If industrial fisheries resumes in this
area they may take a bycatch ofjuvenile herring and other species.

Sources

Eurostat/ICES database on catch statistics - ICES 2012 Copenhagen
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Figure 5.4.32.1 Sandeel in Division VIa. Total landings per country (tonnes).

Country | Denmark | Faeroe | Norway | Spain | Sweden UK - Total
Islands Scotland

1972 - . - - 8847 - 8847
1973 - . - - - - 0
1974 - . - - - <0.5 <0.5
1975 - . 19 - - <0.5 19.5
1976 - . 17 - - <0.5 17.5
1977 - . 54 - - 13 67
1978 - . - - - <0.5 <0.5
1979 - . - - - - 0
1980 109 . - - - 211 320
1981 - . - - - 5972 5972
1982 - . - - - 10873 10873
1983 - . - - - 13051 13051
1984 - . - - - 14166 14166
1985 - . - - - 18586 18586
1986 - . - - - 24469 24469
1987 - . - - - 14479 14479
1988 - . - - - 24465 24465
1989 - . - - - 18785 18785
1990 - . - - - 16515 16515
1991 - . - - - 8532 8532
1992 - . - - - 4985 4985
1993 80 . - - - 6156 6236
1994 - . - - - 10627 10627
1995 - . - - - 7111 7111
1996 - . - - - 13257 13257
1997 - . - - - 12679 12679
1998 - . - 5 - 5320 5325
1999 - . - - - 2627 2627
2000 - . - - - 5771 5771
2001 - . - - - 295 295
2002 - . - - - 706 706
2003 - . - - - - 0
2004 - . - - - 566 566
2005 - . - - - - 0
2006 - - - - . . 0
2007 . 57 - . . . 57
2008 . - 0
2009 . . 0
2010 . - 0
2011 0
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5.4.33 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in Division Via

Introduction
Nephrops are limited to a muddy habitat. This means that the distribution of suitable sediment defines the species

distribution and the stocks are therefore assessed as three separate functional units (FUs) (Figure 5.4.33.1). The advice
for Nephrops stocks is given by functional units in Sections 5.4.33.1-3.

Section FU no. Name ICES Statistical rectangles
Division
5.4.33.1 11 North Minch Via 44-46 E3-E4
54332 12 South Minch Via 41-43 E2-E4
54333 13 Firth of Clyde + Sound of Jura Via 39-40 E4-E5
Via
West  East
_ID - 8 - 6 - 4 2
Longitude

Figure 5.4.33.1 Nephrops functional units in Subarea IV and Division Vila (see Section 5.4.34).

Summary of the advice for 2013
A summary ofthe advice per area can be found in Table 5.4.33.1.

To protect the Nephrops stocks in this management area, management should be implemented at the functional unit
level.

There is no information available on the trends in the stock or exploitation status for the rectangles outside the FUs

(‘other rectangles’) for which ICES provides advice. ICES advises that the catches in the other rectangles should not
increase.

ICESAdvice 2012, Book 5 251



Table 5.4.33.1 Nephrops in Division Via. Summary of ICES advice by functional unit plus other rectangles.

Predicted landings corresponding to ICES advice

Agreed ICES

Year R .

North South Firth of Sound of Other Total TACT landings

Minch Minch Clyde Jura rectangles advice

(FU11) (FU12) (EU13) (FU13)
1992 -11.4 12.0 10.8
1993 -11.3 12.0 113
1994 11.3 12.6 11.1
1995 11.3 12.6 12.8
1996 11.3 12.6 11.2
1997 11.3 12.6 11.2
1998 11.3 12.6 11.2
1999 11.3 12.6 11.5
2000 11.3 12.6 11.0
2001 11.3 11.34 10.9
2002 11.3 11.34 10.5
2003 11.3 11.34 10.8
2004 11.3 11.3 10.4
2005 11.3 12.7 10.5
2006 -2 17.7 13.7
2007 32 7.2 3.765 0.8 15.0 19.9 16.3
2008 32 7.2 3.765 0.8 15.0 19.9 15.2
2009 <4.1 <5.0 <5.7 <0.3 3 18.4 12.7
2010 < 1.0 <4.1 <3.9 <0.25 3l 16.1 12.2
2011 <3.1 <4.0 <4.1 <0.5 <0.25 3 13.7 12.8
2012 <3.2 <55 <42 <0.9 3 14.1
2013 <42 <5.8 <5.6 <0.8 9 3

Weights in thousand tonnes.

I’ Subarea VI and EC waters of Division Vb.

2l Effort should not be increased.

3LICES advises that stocks should be managed by functional unit.

4 ICES advises that the catches in the other rectangles should not increase.

Biology

s limited to a muddy habitat and requires sediment with a silt and clay content ofbetween 10% and 100% to
g s burrows. This means that the distribution of suitable sediment defines the species distribution. Adult
nly undertake very small-scale movements (a few 100 m), but larval transfer may occur between separate
miud patches in some areas. Catches typically consist of a smaller proportion of females than males, due to the lower
burrow emergence (resulting in lower catchability) of females during the egg bearing. It is likely that maximum stock
size and fishery potential is constrained by the available space since the species competes for space and there are upper
limits on density.

Environmental influence on the stock

Temperature and hydrographic factors are critical to recruitment success in ]Mparticularly during the larval

phase. Different enviromnental factors such as sediment type and hydrography résult in very different population
structure, productivity, and vulnerability to fishing.

Effects of the fisheries on the ecosystem

There is a bycatch of other species in the Wisheries in Division Via. This bycatch reflects the species
associated with muddy sediments. Estimates of discafds of whiting and haddock are high in Division Via. Bycatches of
C and the Scottish Conservation Credits Scheme is in place to minimize cod catches. The use of creels for
ishing lias increased in inshore areas in the Division iscards and bycatch in the creel fisheries are
considéred to be low. The high mud content and soft nature of. rounds means that trawling readily marks the
seabed, with trawl marks remaining visible for some time. Butrowing fauna can be seen re-emerging from freshly
trawled grounds, implying that there is some resilience to trawling.

258 ICESAdvice 2012, Book 5



Additional considerations
MSY approach for stocks with UWTV surveys

No precautionary reference points have been defined for Nephrops. Under the new ICES MSY framework, exploitation
rates which are likely to generate high long-term yield (and low probability of overfishing) have been evaluated and
proposed for each functional unit. Owing to the way Nephrops are assessed, it is not possible to estimate Fygy directly
and hence proxies for Fygv have been determined. Three stock-specific candidates for Fysy (Fo1, Fasoispr, and Fp.)
were derived from a length-based per recruit analysis (these may be modified following further data exploration and
analysis). Then an appropriate Fysy candidate was selected for each functional unit independently, taking into account
the following factors: observed burrow density, harvest rates, stability in stock size, knowledge of biological parameters
(including factors affecting recruitment), and the nature of the fishery. The table below illustrates the framework against
which stocks were evaluated and appropriate Fysy proxies chosen. In general, F;s0,5pr Was used unless there were stock-
specific justifications for either higher or lower harvest ratios.

Burrow density (average burrows m )
Low Medium High
<0.3 0.3-0.8 >().8
Observ;d harvest rate ; ij:o : izsl%SPR llz;r:j wr llzmax
or landings compared max =0 ' ’ e
to stock status <Foi Fo1 Fo1 Fisosrr
Unknown Fo, Fisosser Fisesser
Stock size estimates Variable Fo, Foa Fisouser
Stable Fou Fisosspr Finax
Knowledge of Poor Fou Fos Fsoeser
biological parameters Good | Fsseospr Foox
Stable spatially and temporally Fasossor Fasoosor Frnax
Fishery history Sporadic Fo1 Fo, Fisoser
Developing Foi F3ses5or Fssospr

There may be great differences in the relative exploitation rates between the sexes for many stocks. To account for this,
values for each of the candidates have been determined individually for males, females, and the two sexes combined.
The combined sex Fygy proxy should be considered appropriate, provided that the resulting percentage of virgin
spawner-per-recruit for males or females does not fall below 20%. If this happens a more conservative sex-specific
Fusy proxy should be chosen instead of the combined proxy.

Where possible, a preliminary MSY Bye..r was proposed based on the lowest observed underwater TV (UWTV)
abundance.

Management considerations

The overriding management consideration for these stocks is that management should be at the functional unit rather
than the ICES subarea/division level. Management at the functional unit level should provide the controls to ensure that
catch opportunities and effort are compatible and in line with the scale of the resources in each of the stocks defined by
the functional units. Current management of Nephrops in Subarea VI (both in terms of TACs and effort) does not
provide adequate safeguards to ensure that local effort is sufficiently limited to avoid depletion of resources in
functional units. In the current situation vessels are free to move between grounds, allowing effort to develop on some
grounds in a largely uncontrolled way and this has historically resulted in inappropriate harvest rates from some parts.

Following changes to UK legislation in 2006, the reliability of UK landings data is considered to have significantly
improved. Provided this is true and that it continues in the future, assessment scientists will eventually have data which
could be used to parameterize dynamic stock assessment models, which in turn will allow direct estimation of Fysy
rather than having to rely on proxies. Until this point, the decision of which Fysy proxy is suitable for which FU will
inherently be a subjective process, but the process outlined above should provide sufficient justification to support the
decision.

There are also Nephrops catches in “other rectangles” in Division Vla, ¢.g. from offshore arcas adjacent to Stanton
Bank where Irish fishers frequently operate from the shelf edge. To provide some guidance on appropriate future
landings for these areas, ICES advises that the catches in the other rectangles should not increase.

There are no functional units in ICES Division VIb, but occasional small Nephrops landings occur (Table 5.4.33.4).

ICES Advice 2012, Book 5 259



Factors affecting the fisheries and the stock
Regulations and their effects

The minimum landing size for Nephrops is 20 mm carapace length (CL), and usually very few of the landed animals are
under this size. The average discard rate of Nephrops by number over the last five years is 20%. In 2009 the mesh size
was increased from 70 mm to 80 mm.

Under the Scottish Conservation Credits Scheme and the west coast emergency measures, Nephrops trawlers are
required to use more selective gears. However, these gears are designed to release fish and do not significantly improve
selectivity of Nephrops. Under the EU Cod Recovery Plan, trawl effort in Division VIa has declined significantly. So
far this has mainly affected effort in the larger mesh gears (>100 mm), with effort in the Nephrops fisheries remaining
relatively stable.

Scientific basis
Data and methods

The assessment and advice for Nephrops stocks in Division Vla is primarily based on abundance estimates from
underwater TV (UWTYV) surveys together with fishery landings data and estimates of quantities of discards. Additional
indicators of changes in stocks are derived from trends in length compositions and sex ratio in the catches. The
assessment procedure involves the following steps:

e Total population numbers are estimated from the UWTV surveys, including adjustments for a range of biases
associated with the method. WKNEPH (ICES, 2009) proposed that the UWTV surveys provide abundance
estimates for Nephrops of 17 mm carapace length and over.

¢ Historical harvest ratios are calculated as the ratio of total catch numbers (landings and dead discards) to
population numbers from the UWTV survey in each year.

e Recent fishery length compositions (landings and dead discards) are analysed using a length-based assessment
model to estimate population numbers and fishing mortality at length for Nephrops of 17 mm carapace length
and over. This method assumes that the length compositions are representative of a population at equilibrium.
The analysis is done separately for males and females using stock-specific growth and maturity parameters.

e  Yield-per-recruit and spawning biomass-per-recruit curves are derived for male and female Nephrops, based
on fishery selectivity parameters from the length-based assessment model. The harvest ratios associated with
potential Fysy proxies (€.g. Fo1, Fumax, Faseospr) are computed for males and females individually, and for both
sexes combined. These are conditional on a fishery selectivity pattern that includes fishing mortality due to
discarding of dead Nephrops in the years covered by the assessment model.

Catch options tables for 2013 are derived for a range of Fysy and other options by applying the appropriate harvest
ratios to the population numbers estimate from the most recent UWTYV survey. This assumes that population numbers
remain stable in the interim year. Landings are derived from the resultant total catch numbers after multiplying by the
recent average of proportion retained and the mean weight in the landings.

Uncertainties in assessment and forecast

There is a gap of 18 months between the survey and the start of the year for which the assessment is used to set
management levels. It is assumed that the stock is in equilibrium during this period (i.e. recruitment and growth balance
mortality) although this is rarely the case. The effect of this on the accuracy of the catch forecast has not been
investigated. The calculations of MSY proxies are all based on yield-per-recruit analyses from a length-based age-
structured population model. These analyses utilize average length—frequency data taken over a 3-year period and
therefore assume that the stock is in equilibrium. However, it is unlikely that the Nephrops stocks to which the approach
has been applied are actually in equilibrium due to variable recruitment. MSY proxy estimates may vary in time due to
changes in selection pattern.

Stock monitoring continues, and enhanced work on observer trips on-board commercial vessels should furnish
additional data which will be beneficial in further developing assessment approaches. Vessel monitoring data from
satellite (VMS) are being successfully used to match survey and fishery areas for vessels >15 m.

The overall area of the ground is estimated by contoured sediment data. New VMS data linked to landings (through
interrogation of the Scottish FIN system) suggest that not all areas are covered in the current UWTYV approach and as
such, the absolute abundance estimate for this ground is likely to be an underestimate. In the North Minch, the survey
arca was extended in 2010 to include the VMS distribution of fishing effort.
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In the provision of catch options based on the absolute survey estimates additional uncertainties related to mean weight
in the landings and the discard rates also arise. A three-year average of discard rates (2009-2011) has been used in the
calculation of catch options. The discard rates for some stocks in Division VIa have been quite variable.

There were concerns over the accuracy of historical landings and effort data prior to 2006 when the “buyers and sellers”
legislation was introduced and the reliability began to improve. Because of this the final assessment adopted is
independent of official statistics. Harvest ratios since 2006 are also considered more reliable due to more accurate
landings data reported under the new legislation. The incorporation of creel length compositions since the 2010
assessment has also improved estimates of harvest ratios.

Sources
ICES. 2009. Report of the Benchmark Workshop on Nephrops (WKNEPH), 2—6 March 2009, Aberdeen, UK. ICES
CM 2009/ACOM:33.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.

Table 5.4.33.2 Nephrops in Division VIa. Landings (tonnes) by country as officially reported to ICES.

France Ireland Spain UK-(Engl+Wales+N.Irl) UK- Scotland UK TOTAL
1980 5 1 - - 7422 - 7428
1981 5 26 - - 9519 - 9550
1982 1 1 - 1 9000 - 9003
1983 1 1 - 11 10706 - 10719
1984 3 6 - 12 11778 - 11799
1985 1 1 28 9 12449 - 12488
1986 8 20 5 13 11283 - 11329
1987 6 128 11 15 11203 - 11363
1988 1 11 7 62 12649 - 12730
1989 - 9 2 25 10949 - 10985
1990 - 10 4 35 10042 - 10091
1991 - 1 - 37 10458 - 10496
1992 - 10 - 56 10783 - 10849
1993 - 7 - 191 11178 - 11376
1994 6 - 290 11047 - 11346
1995 4 9 3 346 12527 - 12889
1996 - 8 1 176 10929 - 11114
1997 - 5 15 133 11104 - 11257
1998 - 25 18 202 10949 - 11194
1999 - 136 40 256 11078 - 11510
2000 1 130 69 137 10667 - 11004
2001 9 115 30 139 10568 - 10861
2002 - 117 18 152 10225 - 10512
2003 - 145 12 81 10450 - 10688
2004 - 150 6 267 9941 - 10364
2005 - 153 17 153 7616 - 7939
2006 - 133 1 255 13419 - 13808
2007 - 155 - 2088 14120 - 16363
2008 - 56 1 419 14795 - 15271
2009 - 53 - 1226 11462 - 12741
2010 - 45 1 1962 10250 - 12258
2011* - 31 - - - 12768 12799
*Preliminary.

ICES Advice 2012, Book 5 261




Table 5.4.33.3 Nephrops in Division VIa. Landings (tonnes) by functional unit plus other rectangles (creel
landings are included).

Year FUI11 FU12 FUI3 Other Total
1981 2861 3651 2968 39 9519
1982 2799 3552 2623 27 9001
1983 3196 3412 4077 34 10719
1984 4144 4300 3310 36 11790
1985 4061 4008 4285 104 12458
1986 3382 3484 4341 39 11296
1987 4083 3891 3007 257 11238
1988 4035 4473 3665 529 12702
1989 3205 4745 2812 212 10974
1990 2544 4430 2912 182 10068
1991 2792 4442 3038 255 10527
1992 3560 4237 2805 248 10849
1993 3192 4455 3342 344 11332
1994 3616 4415 2629 441 11101
1995 3656 4680 3989 460 12785
1996 2871 3995 4060 239 11165
1997 3046 4345 3618 243 11252
1998 2441 3730 4843 157 11171
1999 3257 4051 3752 438 11498
2000 3246 3952 3419 421 11038
2001 3259 3992 3182 420 10853
2002 3440 3305 3383 397 10525
2003 3268 3879 3171 433 10751
2004 3135 3868 3025 403 10431
2005 2984 3841 3423 254 10502
2006 4160 4554 4778 241 13733
2007 3968 5451 6495 420 16334
2008 3799 5347 5997 128 15271
2009 3497 4282 4777 185 12741
2010 2263 3725 5701 569 12258
2011%* 2696 3703 6431 111 12941

* Preliminary.
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Table 5.4.33.4

Nephrops in Division VIb. Landings (tonnes) by country as officially reported to ICES.

France | Germany | Ireland | Spain (Engl +Vgalfe;s NI chtlfa-n d TOTAL
1980 - - - - - - 0
1981 - - - - - - 0
1982 - - - - - - 0
1983 - - - - - - 0
1984 - - - - - - 0
1985 - - - - - - 0
1986 - - - 8 - - 8
1987 - - - 18 11 - 29
1988 - - - 27 4 - 31
1989 - - - 14 - - 14
1990 - - - 10 1 - 11
1991 - - - 30 - - 30
1992 - - - 2 4 1 7
1993 - - - 2 6 9 17
1994 - - - 5 16 5 26
1995 1 - - 2 26 1 30
1996 - 6 - 5 65 5 81
1997 - - 1 3 88 23 115
1998 - - 1 6 46 7 60
1999 - - - 5 2 5 12
2000 2 - 8 3 4 4 21
2001 1 - 1 14 2 7 25
2002 1 - - 7 3 7 18
2003 - - 1 5 6 18 30
2004 - - - 2 7 13 22
2005 3 - 1 1 5 7 17
2006 - - - - 1 3 4
2007 - - - 2 3 - 5
2008 - - - - - - 0
2009 - - - - - - 0
2010 - - - - - - 0
2011%* - - - - - - 0
* Preliminary.
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5.4.33.1 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in North Minch (FU 11)

Adyvice for 2013
ICES advises on the basis of the MSY approach that landings in 2013 should be no more than 4200 t.
To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) @ © Below target
Precautionary .
approach (Fpa,FKn) e e Not defined

SSB (Spawning-Stock Biomass)

2009 2010 2011
MSY (Bjjgzer) @ © Above trigger
Precautionary _
approach (Bpa,Bilm) e e Not defined

FU 11 :International Landings FU 11 - TV abundance

1995 2000 2005 2010

FU 11 : Harvest rate

1995 2000 2005 2010
Figure 5.4.33.1.1 Nephrops in North Minch (FU 11). Landings (tonnes), UWTYV survey abundance (millions; SSB proxy), and
harvest rate (fishing mortality proxy). Harvest rates before 2006 may be unreliable due to underreporting of

landings. Green dashed lines represent MSY Btrigger and FMSY harvest ratios.

The stock has been above MSY Btngger for more than 10 years. The harvest ratios (removals/UWTV abundance) have
fluctuated around the F Msy proxy.

Management plans

No specific management objectives are known to ICES.
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Biology

The general biology of Nephrops is discussed in the overview (Section 5.4.33). The North Minch stock consistently
exhibits medium densities compared to other stocks.

The fisheries

The fishery lias been fairly stable over the time-series. The drop in landings observed in 2010 seems to be mainly
related to market conditions. It is an all-year-round fishery and creel fishing takes place mainly in the sea-loch areas, but
lias recently extended also to further offshore. Overall effort in creel numbers is not known and measures to regulate the
fishery are not in place.

Catch distribution Total catch (2011) = 2850 t, where 2700 t are landings (79% trawl, 21% creel) and 150 t
discards.

Effects of the fisheries on the ecosystem

There is a bycatch of other species, particularly haddock and whiting, in Nephrops fisheries in the North Minch.

Quality considerations

Harvest ratios since 2006 are considered reliable due to more accurate landings data reported under the new legislation.
The survey area was extended in 2010 and now corresponds to the VMS distribution of fishing effort. From 1999, the
incorporation of creel length compositions of catches lias also improved estimates of harvest ratios. The recent increase

in the mean weight in landings lias a considerable impact on the catch forecast. The long-tenn average (rather than a
three-year average) was considered to be more appropriate as input for the mean weight in landings.

Scientific basis

Assessment type Underwater TV survey linked to yield-per-recruit analysis from length data.
Input data One survey index (UWTV-FU11).

Discards and bycatch Discards included in the assessment.

Indicators Size structure of catches.

Other information A benchmarking is planned for 2013.

Working group report WGCSE
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5.4.33.1 Supporting information June 2012

ECOREGION Celtic Sea
STOCK Nephrops in North Minch (FU 11)

Reference points

Type Value Technical basis
MSY MSY Buigger 465 million Bias-adjusted lowest observed UWTV survey estimate of
individuals abundance.
Approach Fusy 12.5% harvest rate Equivalent to Fssespr combined sex. Fysy proxy based on

length-based yield-per-recruit analysis.

Precautionary |Not agreed.

Approach Not agreed.

(unchanged since: 2011)

Harvest ratio reference points (2011):
Male Female = Combined

Fom 122 372 16.6
Fo. 7.4 19.8 8.7
Fisusr 8.7 217 12.5

For this FU, the absolute density observed in the UWTV survey is medium (~0.59 burrows m ~). Historical harvest
ratios in this FU have been above those equivalent to fishing at F,,,.. and landings have been relatively stable in the last
thirty years. Fssosor (combined between sexes) is expected to deliver high long-term yield with a low probability of
recruitment overfishing and is therefore chosen as a proxy for Fysy.

All Fysy proxy harvest rates and MSY By, values remain preliminary and may be modified following further data
exploration and analysis.

Outlook for 2013

Basis:  Foq2 = Fogp =7.3%; Bias-corrected survey index (2011) = 1488 million; Mean weight in landings (1999—
2011) = 25.47 g; Dead discard rate (by number) = 12.2%; Survey bias = 1.33.

Harvest .
rate Landings (tonnes)
Fusy 12.5% 4200
Foorz 7.3% 2 400
Fo1 8.7% 2900
Foox 16.6% 5 500

MSY approach

Following the ICES MSY framework implies the harvest ratio for the North Minch functional unit to be less than
12.5%, resulting in landings no more than 4200 t in 2013.

Additional considerations

Recent work using VMS has refined the estimate of the area. However, the survey should still be considered as a
minimum estimate since areas of suitable sediment in the sea lochs are not included.

The minimum landing size for Nephrops in Division VIa is 20 mm carapace length. Discarding of both undersize and
poor quality Nephrops sometimes takes place in this FU. Discard rates have been variable but generally lower than
20%. The mean sizes in the length compositions of larger individuals (>35 mm CL) are stable (Figure 5.4.33.1.2), but
the mean weight in landings has increased markedly in the last three years. The time-series average (1999-2011) was
used as input for the mean weight in landings for the catch forecasts.
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Change in the fisheries

The Nephrops (TR2) fleet has been observed to have high discard rates of haddock and whiting in recent years. The
selectivity for this fleet needs to be improved. In 2009, under the west coast emergency measures a squarc-meshed
panel of 120 mm was required in the Nephrops trawlers and the minimum mesh size is now 80 mm. This is likely to
have had little effect on Nephrops selection. Twin-rig vessels tend to use a 200 mm square-meshed panel (with a
100 mm codend). This means that they do not catch bulk quantities and this leads to Nephrops of larger average size
and better quality. Reported effort by all Scottish Nephrops trawlers has shown a gradual decreasing trend since 2000.

Data and methods

Underwater TV (UWTV) surveys have been conducted for this stock since 1994, with annual surveys available since
1998. There is a gap of 18 months between the survey and the start of the year for which the assessment is used to set
management levels. It is assumed that the stock is in equilibrium during this period (i.e. recruitment and growth balance
mortality) although this is rarely the case. The effect of this assumption on precision of the catch forecast has not been
investigated.

Anecdotal evidence from the fishing industry that some areas outside the “Sediment area” could be suitable ground for
Nephrops were confirmed by VMS data linked to landings and as such, the absolute abundance estimate was likely to
be an underestimate. To account for this, the VMS area in the North Minch was used to generate the sampling stations
since 2010. A correction ratio calculated as 1.41 (VMS area/sediment area) was applied to back-calculate the abundance
estimates in previous years.

Uncertainties in the assessment and forecast

Abundance bias estimates are largely based on expert opinion. The precision of these bias corrections cannot yet be
quantified. The method to derive landings for the catch options is sensitive to the input of discard rate, survival of
discards, and mean weight in landings. This introduces uncertainties in the catch forecasts. Precision estimates are
needed for these forecast inputs.

As the VMS areas are calculated only for vessels of 15 m and over, the inclusion of vessels smaller than 15 m would
likely increase the fished area in some of the inshore locations. It is known that most of the sea lochs have areas of mud
substrate and are typically fished by creel boats. In recent years, limited TV surveys have taken place in some of the sea
lochs and attempts are being made to utilize these data to improve estimates of mud area and Nephrops abundance.
Comparison with previous assessment and advice

As in 2011, the harvest rate is below Fygy and the advice is based on the MSY framework.

Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.33.1.2  Nephrops in North Minch (FU 11). Length composition of catch of males (left) and females (right)
from 1979 (bottom) to 2011 (top). Mean sizes of catch (red line) is also shown.
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Table 5.4.33.1.1

Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ICES advice

maintain current effort
maintain current effort
maintain current effort
maintain current effort
maintain current effort
as for 1996

maintain current effort
as for 1998

maintain current effort
as for 2000

maintain current effort
as for 2002

maintain current effort
as for 2004

No increase in effort

No increase effort and harvest rate of 15%

As for 2007

No increase effort and recent average catch
Harvest Rate no greater than that equivalent to fishing at Fo 1

MSY transition scheme
MSY approach
MSY approach

Weights in thousand tonnes.

ICESAdvice 2012, Book 5

Nephrops in North Minch (FU 11). ICES advice, management, and landings.

Advice for
North Minch
(FU 11)

32

32
<4.1
< 1.0
<3.1
<3.2
<4.2

ICES

landings

(FU 11)
32
2.5
2.8
3.6
32
3.6
3.7
29
3.0
24
33
32
33
3.4
33
3.1
3.0
4.2
4.0
3.8
3.5
2.3
2.7
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Table 5.4.33.1.2

270

Nephrops in North Minch (FU 11). Landings (tonnes) reported to ICES (WG estimates).

UK Scotland
Year
Trawl landings Creel Total**

1981 2490 371 2861
1982 2428 371 2799
1983 2879 317 319
1984 3610 534 4144
1985 3353 708 4061
1986 2845 537 3382
1987 3601 482 4083
1988 3598 437 4035
1989 2715 490 3205
1990 2075 469 2544
1991 2353 439 2792
1992 3128 432 3560
1993 2784 408 3192
1994 3162 454 3616
1995 3124 532 3656
1996 2502 369 2871
1997 2655 391 3046
1998 2090 351 2441
1999 2847 410 3257
2000 2723 523 3246
2001 2692 567 3259
2002 2854 586 3440
2003 2651 617 3268
2004 2425 710 3135
2005 2285 699 2984
2006 3463 697 4160
2007 3378 590 3968
2008 3242 557 3799
2009 2884 613 3497
2010 1723 540 2263
2011* 2126 570 2696

* Provisional.

** There are no landings by other countries from this FU.
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Table 5.4.33.1.3

ICES Advice 2012, Book 5

Nephrops in North Minch (FU 11). Time-series of UWTV survey index estimates (before

correction for bias), with 95% confidence intervals.

95% 95%
Number Mean Abundance confidence Abundance confidence
Year of valid density (Sediment) interval (VMS) interval
stations (sediment) (VMS)
burrows/m? millions millions millions millions
1994 41 0.38 665 99 938 -
1995 No survey
1996 38 0.25 439 62 619 -
1997 No survey
1998 38 0.41 728 103 1026 -
1999 36 0.36 644 119 908 -
2000 39 0.53 946 109 1334 -
2001 56 0.50 886 108 1249 -
2002 37 0.61 1084 121 1528 -
2003 41 0.80 1420 171 2002 -
2004 38 0.80 1420 142 2002 -
2005 41 0.70 1249 133 1761 -
2006 30 0.81 1429 134 2015 -
2007 36 0.55 978 122 1379 -
2008 41 0.48 848 127 119 -
2009 26 0.55 969 184 1366 -
2010 37 0.59 - - 1483 265
2011 41 0.79 - - 1979 260
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5.4.33.2 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in South Minch (FU 12)

Advice for 2013
ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 5800 t.

To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) © © Below target
Precautionary .
approach (Fpa,FKm) © © Not defined

SSB (Spawning-Stock Biomass)

2009 2010 2011
MSY (Bijgzer) © © Above trigger
Precautionary .
approach (Bpa,Bllm) © © Not defined

FU 12 :International Landings FU 12 : TV abundance

1995 2000 2005 2010

FU 12 : Harvest rate

1995 2000 2005 2010

Figure 5.4.33.2.1 Nephrops in South Minch (FU 12). Long-term trends in landings (tonnes), UWTV survey (millions; SSB
proxy; Confidence intervals 95%), and harvest rate (fishing mortality proxy). Harvest rates before 2006 may
be unreliable due to underreporting of landings. Green dashed lines represent MSY Btngger and FMSY harvest
ratios.

The stock lias been above MSY Bingger the full time-series. The harvest ratio (removals/UWTYV abundance) has
decreased since 2007 and is now below FMSY proxy.

Management plans

No specific management objectives are known to ICES.
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Biology

The general biology of Nephrops is discussed in the overview (Section 5.4.33). The South Minch stock consistently
exhibits medium densities (compared to other stocks).

The fisheries

Trawling is the predominant fishing method and fishing takes place all year round. The fishery has been fairly stable for
the time-series and the recent decrease in landings seems to be mainly related to market conditions. Inshore trawlers are
mainly small but in the offshore areas ofthis FU larger boats operate. Creel fishing takes place mainly in inshore areas

(including the sea-lochs), but lias extended further offshore in recent years. Overall effort in creel numbers is not known
and measures to regulate the fishery are not in place.

Catch distribution Total landings (2011) = 3795 t, where 3703 t are landings (79% trawl and 21% creel) and 92 t
discards from the trawl fleet. Discards from the creel fishery are considered to be very low.

Effects of the fisheries on the ecosystem

There is a bycatch of other species, particularly haddock and whiting, in the Nephrops fisheries in the South Minch.
Quality considerations

Harvest ratios since 2006 are considered reliable due to more accurate landings data reported under the new legislation.
From 1999, the incorporation of creel length compositions of catches has also improved estimates of harvest ratios. The
recent increase in the mean weight in landings has a considerable impact on the catch forecast. The long-term average

(rather than a three-year average) was considered to be more appropriate as input for the mean weight in landings.

Scientific basis

Assessment type Underwater TV survey linked to yield-per-recruit analysis from length data.
Input data One survey index (UWTV-FU12).

Discards and bycatch Discards included in the assessment.

Indicators Size structure of catches.

Other information Latest benchmark was performed in 2009.

Working group report WGCSE
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5.4.33.2 Supporting information June 2012

ECOREGION Celtic Sea

STOCK Nephrops in South Minch (FU 12)
Reference points
Type Value Technical basis
MSY MSY Buigger 1016 million Bias-adjusted lowest observed UWTV survey estimate of
individuals. abundance.
Approach Fyisy 12.3% harvest rate. Equivalent to Fsse,5pr combined sex. Fysy proxy based on length-

based yield-per-recruit analysis.

Precautionary |Not agreed.

Approach Not agreed.

(unchanged since: 2010)

Harvest ratio reference points (2011):

Male Female Combined
| 133 26.8 16.1
Fo, 78 13.8 8.7
Fis0, 9.6 183 12.3

For this FU, the absolute density observed in the UWTV survey is medium (~ 0.44 burrows m ). The fishery in this area
has been in existence since the 1960s. Historical harvest ratios in this FU have been variable, but generally around the
Fis09pr. Fasoespr (combined between sexes) is expected to deliver high long-term yield with a low probability of
recruitment overfishing and is therefore chosen as a proxy for Fygy.

All Fysy proxy harvest rates and MSY By, values remain preliminary and may be modified following further data
exploration and analysis.

Outlook for 2013

Basis:  Faq2 = Fagry = 6.5%; Bias-corrected survey index (2011) = 1945 million; Mean weight in landings (1999—
2011) = 26.24 g; Dead discard rate (by number) = 7.3%; Survey bias = 1.32.

Harvest | Landings (tonnes)
rate
Fusy 12.3% 5 800
Foon 6.5% 3100
Fo 8.7% 4 100
Frax 16.1% 7 600

MSY approach
Following the ICES MSY approach implies the harvest ratio for the South Minch functional unit should be no more
than 12.3%, resulting in landings of no more than 5800 t in 2013.
Additional considerations
Recent work comparing the area based on available VMS and sediment data showed no major differences between the
two, and the original arca of ground was retained. However, the survey should still be considered as a minimum
estimate since areas of suitable sediment in the sea lochs are not included.
The minimum landing size for Nephrops in Division VIa is 20 mm carapace length. Discarding of both undersize and

poor quality Nephrops sometimes takes place in this FU. Discard rates have been variable but generally lower than
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30%. The mean weight in landings has increased markedly in the last three years. Therefore the time-series average
(1999-2011) was used as input for the mean weight in landings for the catch forecasts.

Change in the fisheries

The Nephrops (TR2) fleet has been observed to have had high discard rates of haddock and whiting in recent years. The
selectivity for this fleet needs to be improved. In 2009, under the west coast emergency measures a squarc-meshed
panel of 120 mm was required in the Nephrops trawlers and the minimum mesh size is now 80 mm. This is likely to
have had little effect on Nephrops selection. Twin-rig vessels tend to use a 200 mm square-meshed panel (with a
100 mm codend), and some of them are slightly bigger than that. This means that they do not catch bulk quantities and
this leads to Nephrops of larger average size and better quality. Reported effort by all Scottish Nephrops trawlers has
shown a gradual decreasing trend since 2000.

Data and methods

Underwater TV surveys have been conducted for this stock every year since 1995. Confidence intervals for the
abundance estimates are on average greater in the most recent years, when abundance estimates have been slightly
higher. The overlap of confidence intervals makes it difficult to determine which population changes are significant.
There is a gap of 18 months between the survey and the start of the year for which the assessment is used to set
management levels. It is assumed that the stock is in equilibrium during this period (i.e. recruitment and growth balance
mortality) although this is rarely the case. The effect of this assumption on the precision of the catch forecast has not
been investigated.

Uncertainties in the assessment and forecast

Abundance bias estimates for FU 12 are largely based on expert opinion. The precision of these bias corrections cannot
yet be quantified. The method to derive landings for the catch options is sensitive to the input dead discard rate and
mean weight in landings, and this introduces uncertainties in the catch forecasts. Precision estimates are needed for
these forecast inputs. The overall areca of the ground is estimated from the available British Geological Survey
contoured sediment data and at present this is considered to be a minimum estimate, although the problem is less severe
than in the North Minch. The inclusion of vessels smaller than 15 m would likely increase the VMS area. On the other
hand, it is known that most of the sea lochs have areas of mud substrate and are typically fished by creel boats, but not
by the trawl fleet.

Comparison with previous assessment and advice
As in 2011, the harvest rate is below Fysy and the advice is based on the MSY framework.
Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.33.2.2  Nephrops in South Minch (FU 12). Length composition of catch of males (left) and females (right)
from 1979 (bottom) to 2011 (top). Mean sizes of catch (red line) is also shown.
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Table 5.4.33.2.1

Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013

ICES advice

maintain current effort
maintain current effort
maintain current effort
maintain current effort
maintain current effort
as for 1996

maintain current effort
as for 1998

maintain current effort
as for 2000

maintain current effort
as for 2002

maintain current effort
as for 2004

No increase in effort

No increase in effort and harvest rate of 15%

as for 2007

No increase effort and recent average catch
Harvest Rate no greater than that equivalent to fishing at

i

MSY transition scheme
MSY approach

MSY approach

Weights in thousand tonnes.

ICESAdvice 2012, Book 5

Nephrops, South Minch (FU 12). ICES advice, management, and landings.

ICES Advice for
South Minch (FU

12)

7.2
7.2
<5.0
<4.1

<4.0
<55
<5.8

ICES landings
(FU 12)

4.7
4.4
44
42
4.5
44
4.7
4.0
43
3.7
4.1
4.0
4.0
33
3.9
3.9
3.8
4.6
5.5
53
43
3.7

3.7

277



Table 5.4.33.2.2 Nephrops in South Minch (FU 12). Landings (tonnes) reported to ICES (WG estimates).

UK Scotland
Year Trawl landings Creel Sub- Oélllgr freland Total
total**
1981 3219 432 3651 0 0 3651
1982 3132 420 3552 0 0 3552
1983 2956 456 3412 0 0 3412
1984 3706 594 4300 0 0 4300
1985 3520 488 4008 0 0 4008
1986 2982 502 3484 0 0 3484
1987 3345 546 3891 0 0 3891
1988 3908 555 4463 10 0 4473
1989 4184 561 4745 0 0 4745
1990 3994 436 4430 0 0 4430
1991 3938 503 4441 1 0 4442
1992 3687 549 4236 1 0 4237
1993 3801 649 4450 5 0 4455
1994 4008 404 4412 3 0 4415
1995 4158 508 4666 14 0 4680
1996 3526 468 3994 1 0 3995
1997 3850 492 4342 3 1 4346
1998 3191 538 3729 0 0 3730
1999 3524 513 4037 0 14 4051
2000 3251 699 3950 0 2 3952
2001 3216 767 3983 0 9 3992
2002 2549 742 3291 0 14 3305
2003 3015 858 3873 0 6 3879
2004 2969 880 3849 0 19 3868
2005 2856 953 3809 1 31 3841
2006 3588 922 4510 9 35 4554
2007 4444 958 5402 19 30 5451
2008 4437 895 5332 2 13 5347
2009 3367 900 4267 4 11 4282
2010 2814 889 3703 16 6 3725
2011%* 2883 783 3671 23 9 3703

* Provisional.
** Sub-total for Scotland includes landings from other gears.
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Table 5.4.33.2.3  Nephrops in South Minch (FU 12). Time-series of UWTV survey index estimates (before
correction for bias), with 95% confidence intervals.

. Mean 9.5%
Stations . Abundance confidence
Year density interval
burrows/m? millions millions

1995 33 0.30 1520 331
1996 21 0.38 1945 700
1997 36 0.28 1434 244
1998 38 0.38 1916 306
1999 37 0.28 1433 343
2000 41 0.48 2447 460
2001 47 0.53 2689 606
2002 31 0.49 2507 749
2003 25 0.56 2847 998
2004 38 0.67 3377 625
2005 33 0.57 2914 977
2006 36 0.48 2436 789
2007 39 0.26 1341 205
2008 33 0.42 2123 548
2009 25 0.40 2035 337
2010 34 0.54 2740 378
2011 36 0.51 2568 1028

ICES Advice 2012, Book 5
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5.4.33.3 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in the Firth of Clyde + Sound of Jura (FU 13)

Advice for 2013

ICES advises on the basis of the MSY approach that landings in 2013 should be no more than 6400 t (56001for Firth of
Clyde and 800 1for Sound of Jura).

Management of Nephrops should be implemented at the functional unit level. In this FU the two subareas imply that
additional controls maybe required to ensure that the landings taken in each subarea are in line with the landings advice.

Stock status
Sound of Jura

F (Fishing Mortality) F (Fishing Mortality)

2009 2010 2011 2009 2010 2011
MSY (FMsY) © © ~  Above target MSY (FMsY) © © Below target
Precautionary . Precautionary .
approach (Fpa FKn) © © Not defined approach (Fpa.FH) © © Not defined

SSB (Spawning-Stock Biomass) SSB (Spawning-Stock Biomass)

2009 2010 2011 2009 2010 2011
M SYiB") © © Above trigger MSY (Bugger) © © Not defined
Precautionary . Precautionary .
approach (Bpa,Blim) © © Not defined approach (BpaBlim) © © Not defined

FU 13 - Firtn of Clyde :Irterratonal Landings FU li - Firth of Clyde : TVabundance

FU 13 - Frtfi ofClyde : Harvest rate

Figure 5.4.33.3.1 Nephrops in the Firth of Clyde (FU 13). Long-term trends in landings (tonnes), UWTV survey (in millions;
SSB proxy), and harvest rate (fishing mortality proxy). Harvest rates before 2006 may be unreliable due to
underreporting oflandings. Green dashed lines represent MSY Btrigger and FMSY harvest ratios.

UWTYV abundance remains well above the MSY Btngger. Harvest rates for Nephrops in the Firth of Clyde have declined
since 2007 but remain above the proposed FMsy proxy.
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FU 13 - Sound ofJura :International Landings FU 13 - Sound ofJura : TV abundance
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Year

FU 13 - Sound of Jura : Harvest roto

Figure 5.4.33.3.2 Nephrops in the Sound of Jura (FU 13). Long-term trends in landings (tonnes), UWTV survey (millions;
SSB proxy), and harvest rate (fishing mortality proxy, no data available before 2005). Harvest rates before
2006 may be unreliable due to underreporting oflandings. Green dashed line represents FMSY harvest ratios.

Harvest rates for Nephrops in the Sound of Jura have been well below the proposed FMsy proxy in recent years. UWTV
abundance remains higher titan observed at the start of the series, but the series is too short and patchy to propose a
MSY Bagger .

Management plans
No specific management objectives are known to ICES.
Biology

The general biology of Nephrops is discussed in the overview (Section 5.4.33). Nephrops in the Firth of Clyde occur at
a very high density (average 0.8 burrows m 2) and have a smaller average size and size-at-maturity than most other
stocks. The high observed density implies intense competition for space and food on the seabed. This is thought to make
the stock resilient to high fishing pressure. The habitat in Firth of Clyde is a relatively continuous patch of muddy
sediment apart from the sea lochs, while the Sound of Jura consists of a single patch of muddy sediment.

The fisheries

Trawling is the predominant fishing method and fishing takes place all year round. The fishery lias been fairly stable
over the recent time-series. An increasing number of creel boats operate in the Clyde due to temporal and area bans on
trawling. Nephrops discard rates from trawl fleets in this functional unit are higher than in other Division Via FUs.

Catch distribution Total landings (2011) in Firth of Clyde + Sound of Jura = 6987 t, where 6431 t are landings
(97% trawl and 3% creel) and 556 t discards from the trawl fleet. Discards from the creel
fishery are considered to be very low.

Effects of the fisheries on the ecosystem
The Nephrops trawl fisheries in this functional unit lias a bycatch of other species, including cod, haddock, and whiting.

Bycatches of cod in the Clyde are generally low, but are higher than in other Division Via FUs. This is an important
area for cod spawning.
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Quality considerations
Harvest ratios since 2006 are considered reliable due to more accurate landings data reported under the new legislation.
In 2011 no commercial catch-at-length samples were collected from Sound of Jura and data from 2008-2010 were used

to calculate the mean weight in landings.

Scientific basis

Assessment type Underwater TV survey linked to yield-per-recruit analysis from length data.
Input data One survey index (UWTV-FU13).

Discards and bycatch Discards included.

Indicators Size structure of catches.

Other information Latest benchmark was performed in 2009.

Working group report WGCSE
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5.4.33.3 Supporting information June 2012

ECOREGION Celtic Sea
STOCK Nephrops in the Firth of Clyde + Sound of Jura (FU 13)

Reference points — Firth of Clyde

Type Value Technical basis
MSY MSY Buigger 579 millions. Lowest observed abundance estimate.
Approach Fuisy 16.4% harvest rate. Equivalent to F. combined sex. Fysy proxy based on length-

based yield-per-recruit analysis.

Precautionary | Not agreed.

Approach Not agreed.

(unchanged since 2010)

Reference points — Sound of Jura

Type Value Technical basis
MSY MSY Buigger Not defined.
Approach Fyisy 14.5% harvest rate. Equivalent to Fsso,5pr combined sex.
Precautionary | Not agreed Not defined.
Approach Not agreed Not defined.
(unchanged since 2010)

Harvest ratio reference points (2011):

Male Female Combined
Foox 13.6 34.0 16.4
Fo, 8.7 21.1 9.7
Fis0, 10.7 257 14.5

For the Firth of Clyde subarea of this FU, the absolute density observed in the UWTYV survey is generally high (over
0.8 burrows m ~ for the entire series and around 1.0 burrows m > in the last 5 years), suggesting that the stock has
relatively high productivity. The fishery in this area has been in existence since the 1960s and the population and biological
parameters have been studied numerous times. Historical harvest ratios in this FU have been generally high, at or above
Frax Fiex 1S considered an appropriate Fysv proxy and is expected to deliver high long-term yield with a low probability
of recruitment overfishing.

For the Sound of Jura subarea of this FU, the absolute density observed on the UWTYV survey is generally high (over 0.8
burrows m > for the entire series and around 1.0 burrows m  in the last 5 years), suggesting that the stock has relatively
high productivity. The fishery in this area has been sporadic over its history and effort and landings have been low in the
last decade. The population and biological parameters have been studied numerous times, but the time-series of UWTV
data are more fragmented and sampling is at a relatively low level. A more cautious Fise,spr 1S considered an appropriate
Fusy proxy for this stock.

All Fysy proxy harvest rate values and MSY Bi,,.. remain preliminary and may be modified following further data
exploration and analysis.
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Outlook for 2013

Firth of Clyde Sound ofJura
Basis:  F20i2 = F2on = 17.6%; Bias-corrected survey Basis:  F202 = F2n = 1.2%; Bias-corrected survey
index (2011) = 2165 million; Mean weight in landings index (2011) = 312 million; Mean weight in landings
(2009-2011) = 19.53 g; Discard rate (by number) = (2009-2011) = 21.44 g; Discard rate (by number) =
20.0%; Survey bias = 1.19. 20.0%; Survey bias = 1.19.
Harvest Landings (tonnes) Harvest Landings (tonnes)
rate rate
F Msy 16.4% 5600 Fusy 14.5% 800
F 2012 17.6% 6 000 Fao012 1.2% 100
Fo.i 9.7% 3300 Fo.i 9.7% 500
F 3500SPR 14.5% 4900
Finax 16.4% 900
M SY approach

Following the ICES MSY framework implies the harvest ratio for the Firth of Clyde subarea to be reduced to less than
16.4%, resulting in landings of no more than 5600 t in 2013. As the current harvest ratio for 2011 (17.6%) is very close
to the FMSY proxy (16.4%), no transition stage was calculated.

Following the ICES MSY framework implies the harvest ratio for the Sound of Jura subarea to be less than 14.5%,
resulting in landings of less than 800 t in 2013. For the Sound of Jura no transition is needed as the harvest rate is
already below the rMsy proxy.

Additional considerations

Landings from this FU in 2011 were 6400 tonnes compared to the advised landings for 2012 of 5100 tonnes.

An increasing number of creel boats operate in the Clyde. Creeling activity often takes place during the weekend when

the trawlers are not allowed to fish. One third of the creelers operate throughout the year, the rest prosecute a summer
fishery.

The minimum landing size for ]#n the Division Via is 20 imn carapace length. Discarding of both undersize
and poor quality individuals takes™place in Clyde.

Underwater TV surveys have been conducted for the Firth of Clyde subarea every year since 1995. Confidence intervals
around the abundance estimates are stable throughout the series and relatively low compared with other FUs in Division
Via. Underwater TV surveys for the Sound of Jura subarea have been more fragmented and sampling is at a relatively
low 1evel;.confi:1ence intervals are larger.

The abundance bias estimates for the FU 13 Clyde and Jura component are largely based on expert opinion. The
precision of these bias corrections cannot yet be quantified. The method to derive landings for the catch options is
sensitive to the input dead discard rate and mean weight in landings and this introduces uncertainties in the catch
forecasts. Precision estimates are needed for these forecast inputs.

In 2011 no samples were collected from Sound of Jura due to lack of sampling opportunities related to low fishing

effort. Yield-per-recruit analysis is not yet available for the Sound of Jura subarea, therefore F proxies from the Firth of
Clyde have been used.
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The overall area ofthe ground is estimated from the available British Geological Survey contoured sediment data and at
present may be a minimum estimate, although the possible underestimation is less severe than in the North Minch.
Examination of VMS data shows a close correspondence with the area estimated by sediment. In the Clyde, the
underestimated sea loch areas are relatively small, when compared with other FUs of Division Via.

° ° °
The basis for the assessment method is consistent with last year. The advice is based on the MSY approach.
Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen.
Denmark ICES CM 2012/ACOM: 12.
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Figure 5.4.33.3.3 wn
1 (bottom) to 2011 (top). Mean sizes of catch (red line) is also shown.

Clyde (FU 13). Length composition of catch of males (left) and females (right) from
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Table 5.4.33.3.1

Year ICES advice ICES advice for

Firth of Clyde
(FU 13)

1989

1990

1991

1992 maintain current effort

1993 maintain current effort

1994 maintain current effort

1995 maintain current effort

1996 maintain current effort

1997 as for 1996

1998 maintain current effort

1999 as for 1998

2000 maintain current effort

2001 as for 2000

2002 maintain current effort

2003 as for 2002

2004 maintain current effort

2005 as for 2004

2006 No increasein effort

2007 No increase in effort and harvest rate no more than 15% 3.765

2008 as for 2007(no new advice) 3.765

2009 No increase effort and recent average catch <5.7

2010 Harvest Rate no greater than that equivalent to fishing at Frax <3.9

2011 MSY transitionscheme in Firth of Clyde and MSY

framework in Sound of Jura '
2012 MSY transition scheme in Firth of Clyde and MSY <4 2
framework in Sound of Jura
2013 MSY approach both in Firth of Clyde and Sound of Jura <5.6

Nephrops in the Firth of Clyde + Sound of Jura (FU 13). ICES advice, management, and landings.

ICES advice ICES
for landings
Sound of Jura  (FU 13)
(FU 13)

2.8
2.9
3.0
2.8
33
2.6
4.0
4.0
3.6
4.8
3.8
3.4
32
3.4
32
3.0
34
4.8
6.5
5.9
4.7
5.7

<09

Weights in thousand tonnes.
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Table 5.4.33.3.2  Nephrops in the Firth of Clyde + Sound of Jura (FU 13). ICES estimates of landings (tonnes).

UK Scotland
Year ) Other UK Total
Trawl landings Creel Sub-total** | & Ireland
1981 2902 66 2968 0 2968
1982 2544 79 2623 0 2623
1983 4010 53 4063 14 4077
1984 3223 77 3300 10 3310
1985 4214 64 4278 7 4285
1986 4249 79 4328 13 4341
1987 2939 65 3004 3 3007
1988 3615 43 3658 7 3665
1989 2761 35 2796 16 2812
1990 2854 24 2878 34 2912
1991 2990 25 3015 23 3038
1992 2778 10 2788 17 2805
1993 3309 5 3314 28 3342
1994 2552 28 2580 49 2629
1995 3899 26 3925 64 3989
1996 3991 27 4018 42 4060
1997 3530 25 3555 63 3618
1998 4620 40 4660 183 4843
1999 3504 38 3542 210 3752
2000 3206 76 3282 137 3419
2001 2956 94 3050 132 3182
2002 3127 105 3232 151 3383
2003 2974 117 3091 80 3171
2004 2677 90 2767 258 3025
2005 3180 95 3275 148 3423
2006 4446 0 4534 244 4778
2007 6129 0 6129 366 6495
2008 5384 197 5581 416 5997
2009 4305 189 4494 283 4777
2010 5050 186 5236 465 5701
2011* 5665 219 5891 540 6431
* Provisional.
** Sub-total for Scotland includes landings from other gears.
287
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Table 5.4.33.3.3

Table 5.4.33.3.4

288

Nephrops in the Firth of Clyde (FU 13). Time-series of UWTYV survey index estimates (before
correction for bias), with 95% confidence intervals.

. Mean 9.5%
Stations . Abundance confidence
Year density interval
burrows m ~ millions millions

1995 29 0.33 689 210
1996 38 0.54 1113 288
1997 31 0.68 1426 312
1998 38 0.720 1502 254
1999 39 0.532 1107 344
2000 40 0.807 1679 293
2001 39 0.850 1768 319
2002 36 0.899 1870 343
2003 37 1.039 2162 347
2004 32 1.127 2344 437
2005 44 1.121 2331 342
2006 43 1.050 2203 306
2007 40 0.705 1467 260
2008 38 1.012 2105 346
2009 39 0.86 1784 250
2010 37 1.001 2083 389
2011 40 1.239 2576 363

Nephrops in the Sound of Jura (FU 13). Time-series of UWTYV survey index estimates (before

correction for bias), with 95% confidence intervals.

. Mean 9.5%
Stations . Abundance confidence
Year density interval
burrows m 2 millions millions

1995 7 0.50 190 69
1996 10 0.53 204 31
1997
1998
1999 no surveys
2000
2001 13 0.850 324 90
2002 9 1.240 474 199
2003 12 0.810 309 31
2004 no survey
2005 11 0.940 360 100
2006 10 1.340 512 160
2007 10 0.800 304 69
2008 no survey
2009 12 0.780 299 31
2010 12 1.173 448 46
2011 12 0.971 371 87
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5.4.34 Advice June, updated November 2012

ECOREGION Celtic Sea
STOCK Nephrops in Subarea VII

Introduction
Nephrops are limited to a muddy habitat and the distribution of suitable sediment defines the species distribution. The
stocks are assessed as seven separate functional units (FUs) as shown in Figure 5.4.34.1. There are also some smaller

catches from areas outside these functional units as well as all of FU 18 which are not formally assessed. The advice for
Nephrops stocks is given by functional unit in Sections 5.4.34.1-7.

ICES

Section FU no. Name Divisions Statistical rectangles

5.4.34.1 14 Irish Sea East Vila 35-38 E6; 38 E5

5.434.2 15 Irish Sea West Vila 36 E3; 35-37 E4-ES5; 38 E4

54343 16* Porcupine Bank Vlilb.cj.k 31-35 D5-D6; 32-35 D7-D8

5.434.4 17* Aran Grounds Vb 34-35 D9-EO

5.4.34.5 19 Ireland SW and SE coast VHa.g 31-33 D9-EO; 31 E1; 32 E1-E2; 33 E2-E3
5.4.34.6 20-21 Celtic Sea - Labadie Vllg.li 28-30 EI; 28-31 E2; 30 E3

5.4.34.7 22% Celtic Sea - the Smalls VilgJ 31-32 E2, 31-32 E4

* The advice for these stocks was updated in November 2012 on the basis of new survey information.
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18.00 16.00 14.00 -1z3C 10.00 COO 40O 40D 700 0O00

Figure 5.4.34.1 Nephrops functional units in Subarea VII (around Ireland). The TAC for Subarea VII applies to the area
bounded by the red line. The FUs within the TAC area are shaded.

Summary of the advice for 2013

A summary ofthe advice for all areas can be found inTable 5.4.34.1.
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There is no information available on the trends in the stock or exploitation status for FU 18 and the rectangles outside
the FUs (‘other rectangles’) for which ICES provides advice. ICES advises that the catches in FU 18 and other
rectangles should not increase from the recent average, which implies catches of no more than 200 1.

Table 5.4.34.1 Nephrops in Subarea VII. ICES advice, management, and landings by functional unit, plus other
rectangles.

Predicted landings corresponding to ICES advice

Irish Ireland Celtic Agreed ICES
Year 'ash Sea Porcupine Aran SW_ Celtic Sea-  Sea- Other  TAC  landings
Sea West Grounds and SE Labadie the rec-
East (FU Bank Coast (FUs Smalls tangles
(FU 14)  \5) (FU 16) (FU17) oo §
(FU 20-21) FU 22
19)

Division Vila VIIb,c,j,k Vllg.h Vlig,f VIL VII
1992 8.9 3.8 -3.8 20.0 15.8
1993 9.4 -4.0 3.8 20.0 16.6
1994 9.4 -4.0 3.8 20.0 17.2
1995 9.4 -4.0 3.8 20.0 18.5
1996 9.4 4.0 3.8 23.0 16.6
1997 9.4 4.0 3.8 23.0 18.9
1998 9.4 4.0 3.8 23.0 18.3
1999 9.4 4.0 3.8 23.0 18.6
2000 9.4 4.0 3.8 21.0 16.3
2001 9.4 4.0 3.8 18.9 16.0
2002 9.55 4.44 3.8 17.79 16.0
2003 9.55 4.44 3.8 17.79 15.7
2004 9.55 33 4.6 17.45 15.3
2005 9.55 33 4.6 19.544 16.0
2006 9.55 33 4.6 21.498 16.2
2007 2 2 3 ) 3 21 25.153 19.0
2008 2 2 2 2 2 <5.3 25.153 205
2009 <1.0 <8.5 < 1.0 <0.9 <0.8 <5.3 <0.2 24.650 17.7
2010 <1.0 <5.5 0 <0.5 <0.8 <5.3 <0.2 22.432 17.2
2011 <0.68 <9.5 0 <0.9 -4l -4l <0.2 21.759 16.1
2012 <0.96 <9.8 Sl <I.1 -6l -6l <23 St 21.759
2013 <0.88 <9.3 <1.8 <0.59 <0.82 <2.5 <3.1 <0.2
2014 <2.5

Weights in thousand tonnes.

I’Prior to 2009, landings corresponding to advice for other rectangles and FU 18 were included with adjacent FUs.
2INo increase in effort.

3 Constrain effort to recent levels.

4ICES provided advice based on MSY and precautionary scenarios.

5'No increase in catches.

6lReduce catches.

Biology

Nephrops is limited to a muddy habitat, requiring sediment with a silt and clay content of between 10 and 100% to
excavate its burrows. This means that the distribution of suitable sediment defines the species distribution. Adult
Nephrops only undertake very small scale movements (a few 100 m) but larval transfer may occur between separate
mud patches in some areas. This makes some stocks, particularly those with lower average density, vulnerable to
localised depletion. Catch rates and composition vary daily and seasonally between different areas and sexes due to
different emergence patterns and underlying population densities. After the onset of maturity the male Nephrops grows
faster and attains a large size than the female. Density limits growth, and Nephrops have a smaller average size on
grounds with high Nephrops density (>0.7 m 2) than on grounds with low density.

Environmental influence on the stock
Temperature and hydrographic factors, particularly during the larval phase, are critical to recruitment success in
Nephrops. Some stocks in Division VII, such as the FU 15 stock, have well known and understood larval retention

mechanisms (i.e. Western Irish Sea Gyre). Other stocks, such as the Porcupine Bank stock, have less well understood
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larval retention mechanisms. This results in very different population structure, productivity, and vulnerability to
fishing. Increasing water temperature leading to shorter larval development times is thought to improve recruitment in
arcas such as the Irish Sea. Increased storminess related to the NAO has also been linked to reduced recruitment and
low catch rates several years later on the Porcupine Bank.

Effects of the fisheries on the ecosystem

Trawling for Nephrops results in bycatch and discards of other commercial species, including cod, haddock, whiting,
hake, monkfish, and megrim. Given that 80 mm is the predominant mesh size used in Nephrops fisheries the resulting
discard rates of small Nephrops and fish can be high.

The high mud content and soft nature of Nephrops grounds means that trawling readily marks the seabed, trawl marks
remaining visible for some time. Despite the high intensity of fishing (some areas are impacted >7 times year ')
burrowing fauna can be seen re-emerging from freshly trawled grounds, implying that there is some resilience to
trawling.

Additional considerations

The overriding management consideration for these stocks is that management should be at the functional unit rather
than the ICES Subarea/Division level. Management at the functional unit level should provide the controls to ensure
that catch opportunities and effort are compatible and in line with the scale of the resources in each of the stocks defined
by the functional units.

Current management of Nephrops in Subarea VII (both in terms of TACs and effort) does not provide adequate
safeguards to ensure that local effort is sufficiently limited to avoid depletion of resources in separate functional units.
The current situation allows for catches to be taken anywhere in the TAC area and this could imply inappropriate
harvest rates in some FUs. The implementation of the “of which” clause on the Porcupine Bank in 2011 without other
management measures has increased the risk of highgrading and area misreporting in that area in 2011.

Landings from the northwest coast of Ireland (FU 18) have previously been treated as a separate functional unit
although landings have been negligible in recent years and there is no major Nephrops fishery in that area. There are
also Nephrops catches in other rectangles outside functional units in Subarea VII. There is no information available on
the trends in the stock or exploitation status for FU 18 and the rectangles outside the FUs (‘other rectangles’) for which
ICES provides advice. ICES advises that the catches in the other rectangles and FU 18 should not increase.

Landings in recent years have been well below the TAC due to low uptake by France and Spain, whereas the UK and
Irish landings are close to the quota.

MSY approach

There are no precautionary reference points defined for Nephrops. Under the new ICES MSY framework, exploitation
rates likely to generate high long-term yield (and low probability of stock overfishing) have been explored and proposed
for each functional unit. Owing to the way Nephrops are assessed, it is not possible to estimate Fygy directly and hence
proxies for Fysy are determined. Three candidates for Fysy are Fo1, Fasespr. and Fre. There may be strong differences
in relative exploitation rates between the sexes for many stocks. To account for this, values for each of the candidates
have been determined for males and females separately, and for the two sexes combined. The appropriate Fygy
candidate has been selected for each functional unit independently according to the perception of stock resilience,
factors affecting recruitment, population density, knowledge of biological parameters, and the nature of the fishery
(relative exploitation of the sexes and historical harvest rate vs. stock status).

A decision-making framework based on the table below was used in the selection of preliminary stock-specific Fysy
proxies. These may be modified following further data exploration and analysis. The combined sex Fysy proxy should
be considered appropriate provided that the resulting percentage of virgin spawner-per-recruit for males or females does
not fall below 20%. In such a case a more conservative sex-specific Fygy proxy should be chosen over the combined

proxy.
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Burrow density (average burrow m 2)

Low Medium High
<0.3 0.3-0.8 >0.8
>Fmax p35%SpR Fmax Fmax
Observed harvest rate or .
) . Emax- Eq.I Fo.i F 3510SPR Frnax
andings compared to )
- . .
stock status Fo.i Fo.i Fo.i F 3510SPR
Unknown Fo.i F 3510SPR F 3510SPR
. . Variable Fo.i Fo.i F 3510SPR
Stock size estimates ]
Stable Fo.i F 3510SPR Frnax
Knowledge ofbiological Poor Fo.i Fo.i F 3510SPR
parameters Good F35%SDR F 3510SPR Ko
Stable spatially and temporally F35%SpR F 3510SPR Finax
Historical fishery Sporadic Fo. Fo.i F35°%SpR
Developing Fo.i F 3510SPR F 3590SPR

Preliminary MSY Blngd reference points were proposed at the lowest abundance observed in the underwater TV
(UWTYV) survey. However, the time-series of surveys in Subarea VII are too short for that. For FU 15, where a longer
series of survey trawl cpue was available; this was used to estimate a preliminary MSY Btngger.

Data-limited stocks

Not all functional units areas are covered by TV surveys and in some cases the biological data are also sparse, resulting
in qualitative advice based on trends in catch rates and size composition. For 2012, the basis for advice has been
developed from the TV survey methodology in order to provide a quantitative estimate of fishing opportunity likely to
be compliant with MSY considerations. This approach has been implemented for Nephrops on the Labadie and other
banks in the Celtic Sea (FUs 20-21).

The approach is based on habitat extent and population characteristics. The physical area ofthe FU has been determined
either through knowledge of the sediment type, or from the fishery itself (e.g. VMS positions). Estimates of total
abundance are calculated by taking the physical area and multiplying by potential values of Nephrops density which are
drawn either from neighbouring FUs with existing TV surveys or from preliminary TV surveys ofthe specific FU. The
numbers removed corresponding to the average (10 years) and maximum observed landings were estimated using mean
weights and appropriate discard rates. Finally, the harvest rates for these removal numbers were calculated for each of
the possible density values and these are laid down in a table:

Basis: Surface area FUs 20-21: 3710 km2; mean weight: 34 g; discards: 25% in number.

Range of potential densities {Nephrops m )

Basis Landings 0.2 0.25 0.3 0.35 0.4* 0.45 0.5

Minimum 1200 5.8% 4.6% 3.9% 3.3% 2.9% 2.6% 2.3%
Average (3 yr) 2100 10.3% 8.3% 6.9% 5.9% 52% 4.6% 4.1%
Average (10 yr) 2500 12.4% 9.9% 8.3% 7.1% 6.2% 5.5% 5.0%
Maximum 3100 15.8% 12.6% 10.5% 9.0% 7.9% 7.0% 6.3%

Shaded areas indicate harvest rates >7.5% (lowest Fmsy proxy of Nephrops across the shelf of the Celtic Seas
Ecoregion, excluding the deep-water FU 16 stock).
* Most recent density estimate (preliminary TV survey results).

In order to give advice, average landings of the last ten years are considered together with the relevant densities in the
area (gathered through preliminary surveys or assumed based on neighbouring FUs). The resulting harvest rate is
compared to harvest rates commensurate with FMSY for other Nephrops stocks in the shelf of the Celtic seas ecoregion,
ranging from 7.5% (FU 19) to 17.1% (FU 15) and averaging 12.4%. Note that the Porcupine Bank (FU 16) stock is not
taken into account here because rwmsy proxies for deep-water stocks (>200 m for FU 16) should not be compared to
MSY proxies for shelf stocks. Based on this table and these reference points, if average landings in any FU result in a
harvest rate below the minimum F Msy harvest rate calculated for this ecoregion, this is considered a precautionary state
and advice is given on the basis of landings at the average of'the last ten years. Where the harvest rate resulting from the
average landings are higher or there is particular uncertainty surrounding the appropriate density estimates, additional
precautionary reductions are considered.
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In lieu of sufficient data to develop a more analytic approach, advice will be given on the basis of average landings and
it may not be possible to advise on increasing landings until more work is done. Methods applied to derive quantitative
advice for data-limited stocks are expected to evolve as they are further developed and validated. The harvest control
rules are expected to stabilize stock size, but they may not be suitable if the stock size is low and/or overfished.

Factors affecting the fisheries and the stock
Regulations and their effects

Landings by some fleets prior to 2007 are thought to have been underreported. The implementation of the ‘Buyers and
Sellers’ legislation in the UK in 2006 and ‘sales notes’ in Ireland in 2007, coupled with the increased TAC in 2007, is
thought to have improved the reliability of reported landings data. The transition has been accompanied by a large
change in reported landings and a significant recent increase in landings per unit effort (Ipue) for some countries that
cannot completely be attributed to changes in the stock.

Scientific basis
Data and methods

The assessments and advice for Nephrops stocks in FUs 14 and 15 (Irish Sea), 16 (Porcupine Bank), 17 (Aran
Grounds), 19 (southeast and southwest coast of Ireland), and 22 (the Smalls) are primarily based on abundance
estimates from underwater TV (UWTYV) surveys together with fishery landings data and estimates of quantitics of
discards. Additional indicators of changes in stocks are derived from trends in length compositions and sex ratio in the
catches, fishery Ipue, and (for FUs 15 and 16) trawl survey catch rates. The assessments and advice for FUs 20-21
(Celtic Sea) is based on a range of indicators of stock trends, including fishery Ipue, trawl survey catch rates, size
compositions and sex ratio, and the data-limited approach.

For FUs 14, 15, 16, 17, 19, and 22, the following procedure is adopted for providing assessment and advice based on
UWTYV survey estimates:

e Total population numbers are estimated from the UWTV surveys, including adjustments for a range of biases
associated with the method. WKNEPH (ICES, 2009) proposed that the UWTYV surveys provide abundance
estimates for Nephrops of 17 mm carapace length and over.

e Historical harvest ratios are calculated as the ratio of total catch numbers (landings and dead discards) to
population numbers from the UWTYV survey in each year.

¢ Recent fishery length compositions (landings and dead discards) are analysed using a length-based assessment
model to estimate population numbers and fishing mortality -at-length for Nep/rops of 17 mm carapace length
and over. This method assumes that the length compositions are representative of a population at equilibrium.
The analysis is done separately for males and females using stock-specific growth and maturity parameters.

e  Yield-per-recruit and spawning biomass-per-recruit curves are derived for male and female Nephrops, based
on fishery selectivity parameters from the length-based assessment model. The harvest ratios associated with
potential Fysy proxies (€.8. Fo1, Fuax. F3sespr) for males, females, and for both sexes combined are computed.
These are conditional on a fishery selectivity pattern that includes fishing mortality due to discarding of dead
Nephrops in the years covered by the assessment model.

Catch options tables for 2013 are derived for a range of Fygy and other options by applying the appropriate harvest
ratios to the population numbers estimate from the most recent UWTYV survey. This assumes that population numbers
remain stable in the interim year. Landings are derived from the resultant total catch numbers after multiplying by the
recent average value for proportion retained and mean weight in the landings.

Uncertainties in assessment and forecast

Preparing for the benchmark of UWTV assessments (ICES, 2009) ICES expert groups have worked to reduce
uncertainty and increase precision in the interpretation of survey data. Despite these improvements, there remains a
requirement for expert knowledge in the production of bias factors applied to UWTYV abundance estimates and these
were last estimated in 2009. As further research is conducted and better understanding of the UWTYV process is gained,
these bias estimates will require revision.

In the provision of catch options based on the survey estimates additional uncertainties related to mean weight in the
landings and to the discard rates also arise. The procedure outlined in WKNEPH (ICES, 2009) is to use a multi-annual
average to dampen variability. The variability in mean weight and discarding is a key uncertainty in the derivation of
catch options. Improved quality of fishery data and knowledge of growth rates are needed for development of analytical
assessment models and improvement of MSY reference points.
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There is a gap of 16-18 months between the survey and the start of the year for which the assessment is used in
management advice. It is assumed that the stock is in equilibrium during this period (i.e. recruitment and growth
balance mortality), although this is rarely the case. The effect of this assumption on realised harvest rates has not been
investigated. The calculations of harvest ratio and reference points Fy; and F,., are all based on yield-per-recruit
analyses. In addition, important assumptions are made on growth, natural mortality, and discard rates in the derivation
of reference points.

New 2012 UWTYV survey abundance estimates were available to ICES in September 2012 for FUs 17, 22, and 16.
Having reviewed this new information ICES concludes that:

. For Nephrops in FU 17 (Aran Grounds) the abundance estimated during the summer 2012 survey was
significantly lower than in 2011, which was used in the calculation of catch options by WGCSE in May
(ICES, 2012). Using the 2012 survey abundance estimate and the same basis as before implies that the
advice on landings decreases from 890 t to 590 t.

. For Nephrops in FU 22 (the Smalls) the abundance estimated during the summer 2012 survey was
significantly higher than in 2011, which was used in the calculation of catch options by WGCSE in May
(ICES, 2012). Using the 2012 survey abundance estimate and the same basis as before implies that the
advice on landings increases from 2600 t to 3100 t.

. For Nephrops in FU 16 (Porcupine Bank) the results of this new survey could be used as an improved
basis for management advice for 2013. A yield- and spawner-per-recruit analysis was used to estimate Fo;
and other F reference points. A harvest rate of 5.0% corresponds to the combined sex Fy;. This harvest
rate is low compared to other FUs and can be considered very conservative. Applying this harvest rate to
the bias-corrected abundance observed in the survey and using a mean weight in the landings of 45.0 g
implies landings in 2013 of 1800 t.

Preliminary information for FU 15 shows no significant change in stock abundance. Survey results for FU 19, FUs 20—
21, and FU 14 were not available by the time of the reopening process.

Trends in Ipue data as a measure of stock abundance are subject to uncertainties due to changes in fishing practices.

Sources

ICES. 2009. Report of the Benchmark Workshop on Nephrops (WKNEPH), 2—6 March 2009, Aberdeen, UK. ICES
CM 2009/ACOM:33.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.34.2 Nephrops in Subarea VII. Top: Total landings (in tonnes). Landings from FUs 20-21 and FU 22
are combined prior to 1999. Bottom: percentage of the total landings by functional unit (FU) and
from rectangles outside the FUs.
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Table 5.4.34.2 Nephrops in Subarea VII. ICES estimates of landings (tonnes) from all individual functional units
within TAC Subarea VII.
FU19 -
Futs— | Tl puga0s | oFUs Total
Ful4- | FUD L puts | FUL7- | meland | S opoa | oao- | o | O andings | TAC for
Year Irish Sea Porcupine Aran North and Labadie 21 - Smalls rectangles ICES Subarea
Sea East West Bank Grounds West South- & the Laba outside FUs Subarea VII
Coast cast Smalls* die VI
coast

1978 %61 7296 1744 481 249 10730

1979 900 8948 2269 452 237 12807

1980 730 4578 2925 442 205 8880

1981 829 7249 3381 414 382 12255

1982 869 9315 4289 210 234 14917

1983 763 9448 3426 131 3667 174 17609

1984 602 7760 3571 324 3653 187 16097

1985 498 6901 3919 207 3599 194 15317

1986 671 9978 2591 147 2638 113 16138
1987 449 9753 2499 62 3409 107 16279 24700
1988 462 8586 2375 828 3165 140 15557 24700
1989 401 8128 2115 344 899 4005 134 16026 26000
1990 563 8300 1895 519 754 4290 102 16423 26000
1991 747 9554 1640 410 1077 3295 169 16892 26000
1992 427 7541 2015 372 888 4165 409 15816 20000
1993 515 8102 1857 372 10 905 4358 455 16573 20000
1994 447 7606 2512 729 126 390 4843 570 17223 20000
1995 584 7796 2936 866 26 695 5198 397 18498 23000
1996 475 7247 2230 525 46 888 4602 623 16636 23000
1997 566 9971 2409 841 15 756 3991 340 18889 23000
1998 388 9128 2155 1410 78 827 3819 514 18320 23000
1999 624 | 10786 2289 1140 16 579 1152 1788 322 18696 | 23000
2000 567 | 8370 911 880 696 1778 29077 243 16362 | 21000
2001 532 | 7441 1222 913 815 1833 2935 368 16062 | 18900
2002 577 | 6793 1327 1154 14 1318 2674 1990 243 16098 | 17790
2003 376 | 7065 907 933 16 1239 2953 2050 186 15726 17790
2004 472 | 7270 1525 525 22 1074 2443 1828 161 15320 17450
2005 570 | 6554 2312 778 15 711 2469 2425 180 16014 19544
2006 628 | 7561 2120 637 14 741 2523 1752 270 16246 | 21498
2007 959 | 8491 2186 913 3 957 2419 2880 206 19020 | 25153
2008 681 | 10508 1000 1057 1 866 2980 3114 322 20529 | 25153
2009 708 | 9198 825 625 10 833 3145 2045 107 17696 | 24650
2010 582 | 8963 917 1000 7 722 1793 2840 359 17183 | 22432
2011 561 | 10162 1187 600 13 608 1237 1617 109 16094 | 21759

eAverag 608 | 8304 2161 625 23 836 | 3919 | 2261 336 265 16145
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5.4.34.1 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in Irish Sea East (FU 14)

Adyvice for 2013
ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 880 t.

To protect the stock in this functional unit, management should be implemented at the functional unit level.
Stock status

F (Fishing Mortality)

2009 2010 2011
MSY (FVEY) 0O 0 Below target
Precautionary 0 0 .
Undefined

approach (FpaFiim)
SSB (Spawning-Stock Biomass)

2009 2010 2011
MSYtB") 0 0 Ir] Undefined
Precautionary )
approach (BpaBilm) 0 0 Undefined
FU 14: International Landings FU 14: TV abundance

1973 1978 1983 1993 1998 2003 2008 2008 2009 2010 2011

14% FU 14: Harvest rate

10%

4%
2% -

0%
2008 2009 2010 2011

Figure 5.4.34.1.1 Nephrops, Irish Sea East (FU 14). Long-term trends in landings (in tonnes); UWTV survey abundance with
95% confidence limits (in millions); and harvest rate (green dashed line is FMSY proxy).

There is not a long enough time-series to determine a candidate for MSY B ingger. Current harvest rate is below the F Msy
proxy.

Management plans

No specific management objectives are known to ICES.
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Biology

The Eastern Irish Sea stock is of a relatively low mean density (-0.3 burrows m 2) and is limited to two discrete areas of
muddy sediment. The main part of the stock sits between the Isle of Man and the Cumbrian coast of England, with a
smaller patch in Wigtown Bay off the southern coast of Scotland. Whilst females are carrying their eggs their
emergence rate from burrows is much reduced. Males are limited in their geographical range for finding mates, hence
low densities of males can have a significant impact upon stock spawning potential.

The fisheries

The fleet of vessels targeting Nephrops in 2011, with mesh sizes of 70-99 imn and where the weight of Nephrops landed is
more than 25% ofthe total landing, consisted of around 25 English vessels almost entirely single-otter trawling and around
35 generally larger Northern Irish vessels, over 70% of which fish multi-rig trawls. The multi-riggers take around one third
of'the landings. 80 imn cod ends are commonly used for both types of trawl. The fishery takes place mainly in spring and

early summer, when male Nephrops predominate.

Catch distribution Total landings (2011): 561 t (38% twin-rig otter trawls, 62% single-otter trawl). Additional
discards estimated at 28% by number.

Effects of the fisheries on the ecosystem
The Nephrops trawl fishery takes bycatch of other species, especially plaice, but also whiting and cod.
Quality considerations

In 2012 ICES revised abundance estimations to correct for inappropriate bias correction factors and underwater camera
parameters. No reliable length composition is available for 2010 and 2011 due to reduced discard sampling.

More sampling is required in this area and efforts have been made to reinstate the Nephrops catch sampling programme
in the East Irish Sea.

Scientific basis

Assessment type UWTYV and trends.

Input data One survey index (UWTV-FUs 14-15).

Discards and bycatch Discards included in the assessment and forecast.
Indicators Size structure of catches, sex ratio, and Ipue.
Other information This stock is scheduled for benchmarking in 2013.

Working group report WGCSE
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5.4.34.1 Supporting information June 2012

ECOREGION Celtic Sea
STOCK Nephrops in Irish Sea East (FU 14)

Reference points

Type Value Technical basis
MSY MSY Buigger Not defined. | No available reference. UWTYV time-series too short.
Approach Fuisy Harvest ratio | Equivalent to Fy; for combined sexes.
9.8%.
Precautionary | Not defined.
Approach
(unchanged since 2011)

Harvest ratio reference points (2010):
Male Female = Combined

Fom 158%  17.4% 16.4%
Fou 96%  10.2% 9.8%
Fissr  12.5%  13.5% 13.0%

Compared to other Nephrops stocks in the ICES area the absolute population density of this stock appears relatively low
(around 0.36 m ) in a highly seasonal male dominant fishery. The area covered by this fishery is relatively small and
the confidence intervals for the abundance estimate are large for a geostatistical survey. The annual variability of Ipue
for the smaller individuals in the catch suggest that recruitment to this fishery is quite variable. However, the fishery
appears to have been sustainable with harvest rates below F ;. In this instance, therefore, the use of Fy; as a proxy for
Fusy (for the combined sexes) is considered appropriate as it will should deliver high long-term yield with a low
probability of recruitment over-fishing.

All Fysy proxy harvest rate values are considered preliminary and may be modified following further data exploration
and analysis.

Outlook for 2013

Basis: F2012 =F2009-11 = 7.52%, bias-corrected survey index (2011) = 431 millions, mean weight in landings (2006—
2008) = 28.9 g, and retention factors (72.1%) based on 2006—-2008 sampling.

Basis Harvestrate | Landings 2013
(%) (tonnes)

MSY framework 938 880

Fyq 7.52 680

Fasoqspr 13 1200

Frox 16.4 1500

MSY approach

Following the ICES MSY approach implies the harvest ratio to be no more than 9.8%, resulting in landings of no more
than 880 t in 2013.

Additional considerations

The Nephrops trawl fishery takes bycatches of other species, especially plaice, but also whiting and cod. Selectivity of
this fishery needs to be improved to reduce bycatches of cod, whiting, and undersized plaice.

The fishery peaks in spring/summer. Some UK vessels temporarily relocate, targeting the Farn Deeps Nephrops fishery on
the cast coast of England for the winter months.
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Regulations and their effects

The cod long-term plan was introduced in 2009 (EC 1342/2008). Annual effort baselines in Nephrops trawl fisheries
(Effort group TR2 OTB 70-99 mm) in Division Vila have been reduced by 25% annually since 2009. There are
provisions in the cod long-tenn plan to be exempt from these effort restrictions, or to have them reduced, making the
impact ofthis regulation on overall effort difficult to assess.

Changes infishing technology andfishing patterns

The UK Nephrops directed effort in FU 14 lias declined since 2007 and is estimated in 2011 to be at its lowest value
since 1974.

Data and methods

In 2012 ICES revised the abundance estimations using a more precise field of view (0.75 m) and a bias of 1.2. The new
estimates show a decrease around 10% in abundance compared with last year’s estimations for the data series.

Uncertainties in assessment andforecast
Some general uncertainties are discussed in the introduction of Section 5.4.34.

The short time-series of reliable coimnercial data and UWTV surveys means that biological reference points for this
stock are imprecise.

Uncertainties in the survey, mean weight in the landings, and discard rates are not taken into account in the advice.
Comparison with pre\ ious assessment and advice

The basis for the assessment and advice is the same as last year based on the MSY approach, adopting ro.i as an r msy
proxy.

Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen.
Denmark ICES CM 2012/ACOM: 12.
Length frequencies for catch (dotted) and landed(solid):
Nephrops in FU 14
10 20 30 40 £0 60
Fanale Mie

2010

2000

D 20 30 40 60

lagth

Figure 5.4.34.1.2  Nephrops in Irish Sea East (FU 14). Length composition of catch (dotted) and landed (solid) of
males (right) and females left from 1996 (bottom) to 2009 (top). Mean sizes of catch and landings
(using same line types) is shown in relation to minimum landing size (MLS). The figure shows a
vertical display of MLS levels (20 tmn CL and 35 tmn CL). Sampling levels in 2010 and 2011
were insufficient to provide robust data; this figure was therefore not updated.
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Figure 5.4.34.1.3  Nephrops in Irish Sea East (FU 14). Time-series of sex ratio in the landings of Nephrops-dircctcd
trawlers. Sampling levels in 2010 and 2011 were insufficient to provide robust data; this figure
was therefore not updated.

Table 5.4.34.1.1 Nephrops in Irish Sea East (FU 14). ICES advice, management, and landings.

Year ICES advice Predicted catch Recoimnended ICES
conesp. to advice landings landings
(FU 14) (FUs 14+ 15) (FU 14)

1989 0.40
1990 0.56
1991 0.75
1992 8.9 0.43
1993 9.4 0.52
1994 9.4 0.45
1995 9.4 0.58
1996 9.4 0.48
1997 9.4 0.57
1998 9.4 0.39
1999 9.4 0.62
2000 9.4 0.57
2001 9.4 0.53
2002 Set TAC in line with 1995-99 landings 9.55 0.58
2003 Set TAC in line with 1995-99 landings 9.55 0.38
2004 Set TAC in line with 1995-99 landings 9.55 0.47
2005 Set TAC in line with 1995-99 landings 9.55 0.57
2006 No increase in effort 9.55 0.63
2007 No increase in effort - 0.96
2008 As for 2007 - 0.68
2009 No increase in effort and landings (2007) < 1.0 - 0.70
2010 No new advice, same as for 2009 < 1.0 - 0.58
2011 Transition towards the ICES MSY framework <0.68 * 0.56
2012 MSY approach <0.96 *

2013 MSY approach <0.88 *

Weights in thousand tonnes.
It is not recoimnended to manage the two stocks as a single unit.
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Table 5.4.34.1.2 Nephrops in Irish Sea East (FU 14). Landings (tonnes) by country.

Year Rep. of Ireland UK Other countries Total
2000 114 451 2 567
2001 26 506 0 532
2002 203 373 1 577
2003 69 306 1 376
2004 62 409 1 472
2005 34 536 0 570
2006 34 594 0 628
2007 86 873 0 959
2008 29 652 0 681
2009 16 692 0 708
2010 45 538 0 583
2011 31 530 0 561

Table 5.4.34.1.3 Nephrops in Irish Sea East (FU 14). Results from UWTV-FU 14 survey of Nephrops grounds in

2008-2011.
Mean Mean Bias-

No station kriged corrected o . Removals  Harvest

Year stations density density abundance 95% €l Landings (millions) rate
(no./m2) (no./m2) (millions)

2007 Unreliable data
2008 32 0.34 0.38 407.6 63.0 676 324 7.96%
2009 32 0.28 0.33 350.0 76.0 707 33.9 9.69%
2010 26 0.33 0.4 422.0 103.0 582 27.9 6.62%
2011 26 0.36 0.41 431.0 109.0 561 26.9 6.25%
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5.4.34.2 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in Irish Sea West (FU 15)

Adyvice for 2013
ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 93001
To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status

F (Fishing Mortality)
2009 2010 2011
MSY (Fmsy) 0 0 Above target
Precautionary O e )
Undefined

approach (FpaFiim)
SSB (Spawning-Stock Biomass)

2009 2010 2011
MSYiB*) 0O 0O Above trigger
Precautionary O O )
Undefined

approach (BpaBilm)

FU 115 : Intern allanal Landings

FLI1S : Harvest rate

Figure 5.4.34.2.1  Nephrops in Irish Sea West (FU 15). Long-tenn trends in landings (tonnes); recent UWTV
abundance (in millions; SSB proxy, and with scaled trawl survey cpue); and harvest rates (prior to
2007 the harvest rate is considered to be a minimum estimate due to possible underreporting of
landings). The horizontal lines represent MSY Btngger (upper panel) and FMSY (lower panel).

The stock abundance is stable and above MSY B tngger. Recent harvest rates have fluctuated around FMsy- This stock lias
sustained landings at around 9000 t for many years.

Management plans

No specific management objectives are known to ICES.
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Biology

Nephrops in the Western Irish Sea occur at very high density (average 1.1 burrow m 2) and have a smaller average size
and size-at-maturity than most other stocks. The observed high density implies intense competition for space and food
on the seabed. This is thought to make the stock resilient to high fishing pressure.

Environmental influence on the stock

The enviromnent in the Western Irish Sea is very suitable for Nephrops, with a large mud patch and a gyre that retains
the larvae over the mud patch, thus ensuring good recruitment. Nephrops is a major food species for cod in the Irish
Sea.

The fisheries

The gears used are a mixture of single- and twin-rig otter trawls. Around 45% of'the Irish vessels use separator trawls and
Swedish grids to reduce bycatch.

Catch distribution Total catch (2011) = 12.9 kt, where 10.2 kt are landings (>99% otter trawls) and 2.7 kt discards.
Effects of the fisheries on the ecosystem

The Nephrops trawl fisheries take bycatches of other species, especially juvenile whiting, haddock, and cod.

Quality considerations

The assessment is mainly based on a UWTYV survey which is considered to be very precise, but various uncertainties
and assumptions do arise in the estimation by expert judgement of the bias correction factor. In the provision of catch
options based on the survey estimates additional uncertainties related to mean weight in the landings and to the discard
rates also arise. Harvest ratios since 2006 are considered reliable due to more accurate landings data reported under new

legislation. The quality of input data and level of sampling are good for this stock.

Scientific basis

Assessment type UWTYV and trends, catch options based on UWTYV and Fs from per-recruit analysis.
Input data One survey index (UWTV (FUs 14-15);
one trawl survey index (NI-NEP-Trawl-Summer).
Discards and bycatch Discards included in the assessment.
Indicators Size structure of catches, sex ratio, and Ipue.
Other information The latest benchmark was perfonned in 2009.

Working group report WGCSE
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5.4.34.2 Supporting information June 2012
ECOREGION Celtic Sea
STOCK Nephrops in Irish Sea West (FU 15)

Reference points

Type Value Technical basis
MSY MSY Byigger 3 billion individuals. | Minimum abundance observed based on a scaled trawl
survey.
Approach Fusy HR 17.1%. Equivalent to F,., for combined sexes in 2010.
Precautionary | Not defined.
Approach
(unchanged since 2010).

Harvest ratio reference points (2010):

Male Female Combined
| S 17.1% 17.1% 17.1%
Fo1 11.0% 10.2% 10.6%
Fssvspr 14.1% 12.7% 13.4%

Density of Nephrops in FU 15 is considered very high (average density 1.1 m %), Recent harvest rates have been high
(>Funa) and the stock size has been stable at a high level. The stock has sustained landings of around 9000 t for more than
35 years and knowledge of the biological parameters in the stock is good. The exploitation rate between the sexes is
similar. A harvest ratio consistent with a combined sex F,, of 17.1% is suggested as a proxy for Fysvy. A preliminary
MSY Byige.r has been estimated using the longer time-series of survey trawl cpue.

All Fysy proxy harvest rate values are considered preliminary and may be modified following further data exploration
and analysis.

Outlook for 2013

Basis: Fy12 = Fayo11= 19%; bias-corrected survey index (2011) = 4.9 billion, mean weights in landings (2009-2011,
15.9 g) and retention factors (70%) based on 2009-2011 sampling.

Basis Harvest ratio Landings 2013 (tonnes)
MSY framework 17.1% 9300
Foorp 19.4% 10600
Fo1 11.0% 6000
F3s0, 13.4% 7300

MSY approach
Following the ICES MSY approach implies a harvest ratio of less than 17.1%, resulting in landings of 9300 t in 2013.
Additional considerations

The Nephrops trawl fishery takes bycatches of other species, especially plaice, but also whiting and cod. Selectivity of
this fishery needs to be improved to reduce bycatches of cod, whiting, and undersized plaice

The FU 15 Nephrops fishery first developed in the late 1950s. Since then it has sustained landings of around 9000 t for
more than 35 years. The environment in the Western Irish Sea is very suitable for Nephrops, with a large mud patch and
a gyre that retains the larvae over the mud patch, thus ensuring good recruitment. The ground can be characterized as an
area of very high densities of small Nephrops. All available information indicates that size structure of catches appears
to have changed little since the fishery first began.
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Regulations and their effects

The cod long-term plan was introduced in 2009 (EC 1342/2008). Annual effort baselines in Nephrops trawl fisheries
(Effort group TR2 OTB 70-99 mm) in Division VIla have been reduced by 25% annually since 2009. There are
provisions in the cod long-term plan to be exempt from these effort restrictions, or have it reduced, making the impact
of this regulation on overall effort difficult to assess. Since 2009, four Irish vessels have been using “Swedish grids” in
the fishery to reduced bycatches of cod, whiting, and haddock. The number increased to seven towards the end of 2011.
A conditional national licence has been introduced by Ireland since March 2012, making the use of grids or separator
panels mandatory for all TR2 boats fishing in the Irish Sea.

The minimum landing size for Nephrops is 20 mm carapace length (CL), and less than 1% of the animals landed are
undersized.

Uncertainties in assessment and forecast
Some general uncertainties are discussed in the introduction of Section 5.4.34.

Uncertainties in the survey, in mean weight in the landings, and in discard rates are not taken into account in the advice.
Mean weights in the landings and discard rates are based on 2009-2011 sampling by Northern Ireland and by Ireland.

The harvest ratio prior to 2006 may be underestimated due to underreporting of landings.

The calculation of harvest ratio and reference points F,; and F,., are based on yield-per-recruit analyses and biological
parameters estimated assuming the stock is in equilibrium. However, it is unlikely that the Nephrops in FU 15 is in
equilibrium due to variable recruitment. In addition, important assumptions are made on growth, natural mortality, and
discard rates in the derivation of reference points.

Comparison with previous assessment and advice

The basis for the assessment and advice is the same as last year.

Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.34.2.2  Nephrops Irish Sea West (FU 15). Effort trends of Nephrops fleets.
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Figure 5.4.34.2.3  Nephrops Irish Sea West (FU 15). Length composition of catch (dotted) and landed (solid) of
males (right) and females (left) from 1986 (bottom) to 2011 (top).
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Figure 5.4.34.2.4  Nephrops Irish Sea West (FU 15). UWTYV index (in billions) and scaled NI-NEP-Trawl-Summer
survey. The green dotted line is MSY B”g”.
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Table 5.4.34.2.1

Year

1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010

200 i

2012

2013

ICES advice

Set TAC in line with 1995-99 landings

Set TAC in line with 1995-99 landings

Set TAC in line with 1995-99 landings

Set TAC in line with 1995-99 landings

No increase in effort

No increase in effort

No increase in effort

No increase in effort and landings

Harvest ratio no greater than that equivalent to fishing
atE,.!

Transition scheme towards the ICES MSY
framework

MSY approach

MSY approach

Weights in thousand tonnes.

Table 5.4.34.2.2

in 2003-2011.
Number of Mean density

Ground Year stations (No. m-2)
2003 160 1.12
2004 147 1.13
2005 141 1.16
2006 138 1.10

Western Irish Sea 2007 148 1.06
2008 141 0.88
2009 142 0.95
2010 149 1.02
2011 149 1.00

ICESAdvice 2012, Book 5

Predicted catch
corresp. to

advice
(FU 15)

<8.5

<55

<9.8

<9.3

Domain area

(km2)
5295
5310
5281
5194
5285
5287
5267
5307
5289

Nephrops in Irish Sea West (FU 15). ICES advice, management, and landings.

Recoimnended
landings
(FUs 14 + 15)

8.9
9.4
9.4
9.4
94
9.4
9.4
94
9.4
94
9.55
9.55
9.55
9.55
9.55

Revised
estimate

(billions)
6.3
6.3
6.5
6.2
59
4.9
53
5.7
5.6

ICES

8.1
8.3
9.6
7.5
8.1
7.6
7.8
7.3
10.0
9.1
10.8
8.4
7.4
6.8
7.1
7.3
6.5
7.5
8.4
10.5
9.2

9.0

19.2

landings (FU 15)

Nephrops in Irish Sea West (FU 15). Results from the UWTV-FU 15 survey of Nephrops grounds

CV on burrow

estimate
3%
3%
4%
4%
3%
3%
3%
3%
2%
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Table 5.4.34.2.3 Nephrops in Irish Sea West (FU 15). Landings (tonnes) by country, 1965-2011.

Year Ireland UK UKE&W UKNI UK Scotland UK Isle of Man | Grand Total
1965 1.018 1.018
1966 1.701 1.701
1967 2.077 2.077
1968 1.987 1.987
1969 1.011 2.803 3.814
1970 1.392 3.001 4.393
1971 1.384 3.190 4.574
1972 1.604 4.120 5.724
1973 1.863 4.031 5.894
1974 982 2.689 3.671
1975 909 4.165 5.074
1976 1.614 3.989 5.603
1977 2.469 4.045 6.514
1978 2.921 4.375 7.296
1979 3.436 5512 8.948
1980 1.709 2.869 4.578
1981 3.202 4.047 7.249
1982 4.398 4917 9315
1983 4324 5.124 9.448
1984 3.306 4.454 7.760
1985 2421 4.480 6.901
1986 4.682 5.296 9.978
1987 4.639 5114 9.753
1988 3.201 5.385 8.586
1989 2477 5.651 8.128
1990 2.710 5.590 8.300
1991 3371 6.183 9.554
1992 2.370 5171 7.541
1993 2.715 5.387 8.102
1994 1.768 5.838 7.606
1995 2.259 5.538 7.796
1996 1.574 5673 7.247
1997 3.349 6.622 9971
1998 3.101 6.027 9.128
1999 4.582 6.198 6 10.786
2000 3433 4.937 0 8.370
2001 2.689 4.749 3 7.441
2002 2.291 4.501 1 6.793
2003 2.709 4.352 4 7.065
2004 2.786 4.470 13 7.270
2005 2.133 4.420 0 6.554
2006 2.051 56 5.429 23 1 7.561
2007 2.767 102 5.585 36 0 8.491
2008 3.132 131 7.166 26 50 10.508
2009 2.343 200 6.622 32 1 9.198
2010 2.578 100 6.251 33 0 8.963

2011%* 3.575 88 6.444 52 2 10.162

* Provisional.

310 ICES Advice 2012, Book 5



5.4.34.3 Advice November 2012

ECOREGION Celtic Sea
STOCK Nephrops on Porcupine Bank (FU 16)

This advice was updated in November 2012 to take account of the most recent UWTYV survey information.
Advice for 2013
ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 1800 tonnes.

To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status
F (Fishing Mortality)

2011
MSY (Fmsy) e Unknown
Precautionary )
approach (FpaFKa) o Undefined
Qualitative evaluation Below possible reference points

SSB (Spawning-Stock Biomass)

2011
MSY (B tngsn) @ undfine
Precautionar )
y Undefined
approach (BpaBilm) 4
Qualitative evaluation R > Increasing, from low abundance
5000 Landings Abundance Kg/haul 10
4500
4000 aj Spanish Survey I(D
Irish IFSRP Survey
3000
& 2500 60
55 2000
m 1500 40
0.2
0.0
o o ¢ & & °
0.35 s
2.5 LPUE indices Exploitation Proxy
0.3
0.25
a Spain
— France ®
- Ireland
/
@ w 0.05
jen)
[ o @ N B Y . 23 o &8

Figure 5.4.34.3.1 Nephrops on the Porcupine Bank (FU 16). Top left: ICES landings. Bottom left: standardized (scaled to mean
by index) lpues by fleet. Top right: Abundance estimate (in kg haul-1) from Sp-PGFS-WBITS-Q4 and Irish
IFSRP surveys. Bottom right: Trends in an exploitation proxy (derived from the slope ofthe length-frequency
for male Nephrops between carapace lengths 0f41-56 nun that are considered fully selected in the fishery).

The exploitation proxy indicates that the exploitation rates increased during the 2000s but declined significantly in
2011. Survey and coimnercial Ipue and cpue show declining trends up to the late 2000s. Survey cpue increased
significantly in 2010 and this has been linked to a stronger recruitment first observed in the survey in 2009. The first
UWTYV survey for FU 16 was carried out in June 2012; this provides an abundance estimate for this stock for the first
time.
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Management plans
No specific management objectives are known to ICES.
Biology

Nephrops on the Porcupine Bank are fished in relatively deep waters occurring over a fairly widespread area at
relatively low abundance. There is a wide variation in size structure of the catches spatially and temporally. Given the
sedentary nature of Nephrops populations closed areas may be an appropriate management tool to recover the stock.
The switch in sex ratio in landings and catches in 2007-2009 may be the result of overexploitation of the male
component of the stock, leading to sperm limitation in those years. The sex ratio in 2010 lias switched back to a more
normal situation where male Nephrops make up the majority of the catches.

Environmental influence on the stock

Productivity of deep-water Nephrops stocks is generally lower than those on the shelf although individual Nephrops
grow to relatively large sizes and attain high market prices. Other deep-water Nephrops stocks off the Spanish and
Portuguese coast have collapsed and have been subject to recovery measures for several years, e.g. FUs 25, 26, 27, and
31. Increased storminess related to the NAO has been linked to reduced recruitment and low lpues on the Porcupine
Bank several years later (Gonzalez Herraiz et al., 2009).

The fisheries

The fishery takes place throughout the year with a peak between April and July. A seasonal closure covering much of
the stock distribution area has been in place between 1 May and 31 July each year since 2010. Most vessels are
relatively large (between 20 and 35 m in total length) multi-purpose otter trawlers using single or twin rigs. Freezing of
catches at sea has become increasingly prevalent since 2006.

Catch distribution Total landings (2011) were 1186 t (100% otter). Discarding is assumed to have been minimal in
the past, but the discarding rate in 2011 is unknown.

Effects of the fisheries on the ecosystem

Discarding by the Nephrops trawl fishery is around 50% of the total catch by weight. The main species that are
discarded by weight are blue-mouth redfish, blue whiting, and argentines (Anon., 2011).

Quality considerations

Data on Spanish landings for 2011 were not available, which increases the uncertainty in the advice. The 2011 Spanish
landings were estimated by ICES, based on an adjustment to past Ipue and VMS effort information.

The Spanish Porcupine survey (SpPGFS-WIBTS-Q4) series is short, but it gives consistent indications of recent
changes in the stock. Landings length-frequency data for all countries involved in the fishery have been sparse in recent
years but this has improved in 2011. This influences the calculation of exploitation and recruitment proxies. The
industry lias collaborated with scientists by providing data on the grade composition of landings and carrying out a
trawl survey. Discard observer coverage should be increased.

The advice is based on a new UWTYV survey taking into account a number of conservative assumptions: The survey
covered the majority of the fished Nephrops grounds and conservative assumptions were made for areas not surveyed.

The reference point can also be considered conservative relative to other stocks.

Scientific basis

Assessment type UWTYV and trends ofthe size structure of catches.

Input data One survey index (UWTV-FU 16), size structure of catches.

Discards and bycatch Not included in the assessment and estimated to be minimal up to 2010.

Indicators Two trawl surveys (SpPGFS-WIBTS-Q4, Irish IFSRP), cpue, and catch size.

Other information Coimnercial Ipue for Ireland, Spain, and France. Sex ratio. The June advice was updated in

November to take the new 2012 UWTYV survey into account.
Working group report  WGCSE
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5.4.34.3 Supporting information November 2012

ECOREGION Celtic Sea
STOCK Nephrops on Porcupine Bank (FU 16)

Reference points

Type Value Technical basis
MSY MSY Buigger Not defined.
Approach Fusy HR 5.0%. Equivalent to Fy; for combined sex in 2012,
Precautionary | Not defined.
Approach
(unchanged since 2012)

Harvest ratio reference points (2012):
Male  Female  Combined

Fax 68%  17.8% 10.5%
Fo. 42%  112% 5.0%
Fassor 52%  13.9% 7.7%

Density of Nephrops in FU 16 is considered very low (low density < 0.3 m ). The stock size has increased in recent years
and exploitation rates have declined. For this FU, the exploitation rate on males is usually higher than on females. A
harvest ratio consistent with a combined sex Fy; of 5.0% is suggested as a proxy for Fysy.

All Fysy proxy harvest rate values are considered preliminary and may be modified following further data exploration
and analysis.

Outlook for 2013

Bias-corrected survey index (2012) = 787 million; Mean weights in landings (45.0 g) and retention factors (100%),
based on negligible discards during observer trips.

Basis Harvest ratio Landings 2013 (tonnes)
MSY framework 5.0% 1800
F3s0 s 7.7% 2700
Foax 10.5% 3700

MSY approach

No MSY Big,er has been defined for this FU. The recent stock size is known to be relatively high compared to that in
the late 2000s. Hence the ICES MSY approach has been applied only in relation to Fygy. This implies a harvest ratio of
5.0%, resulting in landings of 1800 t in 2013.

Additional considerations

The advice has been updated in November 2012 to take into account a new UWTV survey (Lordan ef a/., 2012). It has
been possible to use the results of this survey and the assessment and catch advice framework previously developed by
ICES for use with UWTYV surveys for the first time in this FU. The catch advice issued in June (1100 t) was based on
the ICES approach to data-limited stocks.

The introduction of the “of which limit” with the TAC regulations in 2011 and 2012 has increased the risk of
highgrading and area misreporting in this fishery. It has also resulted in an increase in effort in one country as vessels
try to establish track record.

A seasonal closed area (1 May—31 July) has been in place since 2010. The closure has been respected by the fleet and
has therefore afforded some protection to the majority of the stock area (~75%). For this part of the stock area fishing
effort and mortality has been reduced at a time of peak female emergence and typically high lpue and landings. The
closure will also have inadvertently concentrated effort and fishing mortality in ~25% of the stock area not currently
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covered by the closure. Survey information indicates that abundance was 2.5 times higher inside the closed arca than
outside.

Whereas the seasonal closure may not be necessary if the “of which limit” of the TAC regulation is fully respected,
ICES recommends that discussion with stakeholders should take place before possibly considering removing it.

Productivity of deep-water Nephrops stocks is generally lower than that in shelf waters, though individual Nephrops
grow to relatively large sizes and attain high market prices. Other deep-water Nephrops stocks off the Spanish and
Portuguese coast have collapsed and have been subject to recovery measures for several years ¢.g. FUs 25, 26, 27, and
31. Recruitment in Nephrops populations in deep water may be more sporadic than for shelf stocks with strong larval
retention mechanisms. This makes these stocks more vulnerable to overexploitation and potential recruitment failure as
has been observed on the Porcupine Bank over the last decade.

Landings per unit effort (Ipue) show a generally declining trend in most fleets over the time-series available. Mean size
indicators in all commercial fleets and a survey indicate a large increase in mean size for both sexes in the past six
years. There has been a large change in sex ratio in the survey catches and fishery landings, with female Nephrops
accounting for a larger proportion. Landings in 2009 ~825 t are the lowest observed since the development of the
fishery.

Discarding by the Nephrops trawl fishery is around 50% of the total catch by weight. The main species that are
discarded by weight are blue-mouth redfish, blue whiting, and argentines (Anon., 2011). Discarding of Nephrops in the
fishery has been negligible up to 2011 (ICES, 2012).

Area-misreporting and highgrading in the fishery should be discouraged through management measures.
Changes in fishing technology and fishing patterns

In the past the Nephrops fishery on the Porcupine Bank has been both seasonal and opportunistic, with increased
targeting during periods of high Nephrops emergence and good weather. Freezing of catches at sea has become
increasingly prevalent since 2006 and the fishery now operates throughout the year, mainly targeting larger Nephrops in
lower volumes. Fishing effort has fluctuated considerably in the recent past in response to availability of Nephrops.

Information from the fishing industry

The Irish industry has provided grade information for around 60% of the landings in 2011. These data have been used to
reconstruct the size distribution of Irish landings in 2011. The industry has also been collaborating on the development of a
trawl survey largely funded by the allocation of scientific quota since 2010. These are major improvements to the
information base for this stock and should be maintained.

Uncertainties in assessment and forecast
Some general uncertainties are discussed in the introduction of Section 5.4.34.

There are several uncertainties in the UWTV survey, mean weight in the landings, and reference points which are not
taken into account in the advice. The survey design, protocols, quality control, and analysis methodologies follow best
practice but coverage was not complete and conservative assumptions were made to extrapolate abundance for the non-
surveyed arca. The mean weight in the landings has declined due to recruitment into the fishery. A conservative
assumption of 45 g is used, which is close to that observed in 2011 and to the average mean weight in the landings
before the stock declined. The Separable Cohort Analysis (SCA) and yield-per-recruit analysis was based on 2010 and
2011 sampling; the fit to the SCA model was problematic so Fysy proxies are likely to be uncertain. The proposed Fo;
harvest rate is very low compared to other FUs and can be considered very conservative and fairly robust to some
model and data uncertainties.

Comparison with previous assessment and advice

The assessment is based on indicators similar to last year’s, with the addition of catch advice based on a 2012 UWTV
survey.

The basis for this year’s advice is the ICES MSY approach. Last year it was based on precautionary considerations.
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Sources

Anon. 2011. Atlas of Demersal Discarding, Scientific Observations and Potential Solutions, Marine Institute, Bord
Iascaigh Mhara, September 2011. ISBN 978-1-902895-50-5. 82 pp.

Gonzalez Herraiz, I,, Torres, M. A., Farina, A. C, Freire, J., and Cancelo J. R. 2009. The NAO index and the long-term
variability of Nephrops norvegicus population and fishery off West of Ireland. Fisheries Research, 98: 1-7.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM: 12.

Lordan, C., Doyle, J., Dobby, H., Heir, 1., Fee, D., Allsop, C., and O Neil, R. 2012. Porcupine Bank Nephrops Grounds
(FU 16) 2012 UWTYV Survey Report and catch options for 2013. Marine Institute UWTV Survey report.
http://hdl.handle.net/10793/832.
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Figure 5.4.34.3.2 Nephrops on the Porcupine Bank (FU 16). Mean sizes of ICES landings by sex and country and in
mean size in the catch for the SpPGFS-WIBTS-Q4 survey.
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Figure 5.4.34.3.3 Nephrops on the Porcupine Bank (FU 16). Trends in the percentages of'the sampled male Nephrops
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Figure 5.4.34.3.5 Nephrops on the Porcupine Bank (FU 16). Sex ratio of landings and survey (SpPGFS-WIBTS-Q4)
catches.

25,

Figure 5.4.34.3.6  Nephrops on the Porcupine Bank (FU 16). UWTYV bubble plot of the burrow density observations
overlaid on a head map of the krigged burrow density surface. Observed station positions are
indicated using a + and assumed zero densities beyond the boundary are shown as black fdled
circles.
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Table 5.4.34.3.1 Nephrops on the Porcupine Bank (FU 16). ICES advice, management, and landings.

Year ICES advice Predicted catch Recoimnended ICES
corresp. to advice landings in landings
(FU 16) Divisions FU 162
Vllbejkl
1987 2.5
1988 2.4
1989 2.1
1990 1.9
1991 1.6
1992 3.8 2.0
1993 -4.0 1.9
1994 -4.0 2.5
1995 -4.0 2.9
1996 4.0 2.2
1997 4.0 2.4
1998 4.0 2.2
1999 4.0 23
2000 4.0 0.9
2001 4.0 1.2
2002 4.44 1.3
2003 4.44 0.9
2004 Restrict landings to 2000-2002 levels 33 1.5
2005 Restrict landings to 2000-2002 levels 33 2.3
2006 Restrict landings to 2000-2002 levels 33 2.1
2007 Constrain effort at recent levels — 2.2
2008 Constrain effort at recent levels — 10.0
2009 No increase in effort, and average landings (2000- <10 0.8
2003)
2010 Reduce catches to lowest possible level 0 0.9
2011 Reduce catches to lowest possible level 0 1.2
2012 No increase in catch -
2013 MSY approach (Updated November 2012) <18

Weights in thousand tonnes.
1Previously ICES gave combined advice for FUs 16, 17, 18, and 19, and “other rectangles” in this area.
2 This includes inshore rectangles along the southern and southeastern coast of Ireland.
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Table 5.4.34.3.2

Nephrops on the Porcupine Bank (FU 16). ICES landings (tonnes) by country.

UK

Year France Ireland Spain UK E& W Scotland Total
1965 514 514
1966 0 0
1967 441 441
1968 441 441
1969 609 609
1970 256 256
1971 500 1444 1944
1972 0 1738 1738
1973 811 2135 2946
1974 900 1894 2794
1975 0 2150 2150
1976 6 1321 1327
1977 0 1545 1545
1978 2 1742 1744
1979 14 2255 2269
1980 21 2904 2925
1981 66 3315 3381
1982 358 3931 4289
1983 615 2811 3426
1984 1067 2504 3571
1985 1181 2738 3919
1986 1060 1462 69 2591
1987 609 1677 213 2499
1988 600 1555 220 2375
1989 324 350 1417 24 2115
1990 336 169 1349 41 1895
1991 348 170 1021 101 1640
1992 665 311 822 217 2015
1993 799 206 752 100 1857
1994 1088 512 809 103 2512
1995 1234 971 579 152 2936
1996 1069 508 471 182 2230
1997 1028 653 473 255 2409
1998 879 598 405 273 2155
1999 1047 609 448 185 2290
2000 351 227 213 120 910
2001 425 369 270 158 1222
2002 369 543 276 139 1327
2003 131 307 333 108 29 908
2004 289 494 588 126 28 1526
2005 397 754 799 208 156 2315
2006 462 731 571 201 155 2120
2007 302 1060 496 146 183 2186
2008 26 562 234 41 138 1000
2009 4 356 294 13 159 825
2010 4 579 235 10 90 917
2011 8 643 na 23 122 1187*

*The 2011 landings estimates remain provisional and include an estimate of 391 for unallocated

catches.
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5.4.34.4

ECOREGION
STOCK

Celtic Sea
Nephrops on the Aran Grounds (FU 17)

Advice November 2012

This advice was updated in November 2012 to take account of the most recent UWTYV survey information.

Advice for 2013

ICES advises on the basis of the MSY approach that landings in 2013 should be no more than 590 tonnes.

To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status
F (Fishing M ortality)
2009 2010 2011

MSY (Fmsy) $ © Below target

Precautionary

approach (Fpa,FKm Undefined

SSB (Spawning-Stock Biomass)
2010 2011 2012

Qualitative evaluation (V) Lowest in the time series

FU 17 :International Landings

a@° »>° @o

°

liih

1974 1979 1984 1989 1994 1999 2004 2009

2002

Figure 5.4.34.4.1
and harvest rates (FMSY proxy shown as the dashed green line).

FU 17 : TV abundance

2004 2006 2008 2010 2012

FU17 : Harvest rate

2004 2006 2008 2010

Nephrops on the Aran Grounds (FU 17). Landings (in tonnes), UWTV abundance (in millions; SSB proxy),

The UWTV surveys conducted since 2002 give estimates of abundance that have fluctuated widely. The 2012
abundance estimate is the lowest in the eleven-year time-series. The generally low harvest rate appears to have little

impact on observed stock fluctuations and is below F Msy-
Management plans

No specific management objectives are known to ICES.
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Biology

The Aran Grounds can be characterized as an area with a relatively high density of small Nephrops. The sex ratio in the
catches has a strong seasonal pattern.

Environmental influence on the stock

The larval retention mechanisms on the Aran Grounds are not well understood, but fluctuations in UWTV burrow
abundance may reflect quite variable recruitment relative to other areas in Subarea VIL.

The fisheries

Landings and effort of twin-rig vessels have increased and now account for over 90% of the fishery. In the last few
years the fishery has exploited more of the male component of the stock as a higher proportion of catches have been
taken in the autumn.

Catch distribution Total catch (2011) = 683 t, where 88% were landings (100% otter trawl) and 12% discards.
Effects of the fisheries on the ecosystem

Nephrops fisheries in this area also have catches of hake, megrim, and monkfish.

Quality considerations

Uncertainties in the survey, mean weight in the landings, and discard rates are not taken into account in the advice.
Biological sampling in this stock is very good. There is a dedicated annual UWTV survey and the results of the 2012

survey were provided to ICES in September 2012 to update the advice.

Scientific basis

Assessment type UWTYV and trends ofthe size structure of catches.

Input data One survey index (UWTV-FU 17), size structure of catches.

Discards and bycatch Discards are included in the assessment.

Indicators Sex ratio and lpue.

Other information The latest benchmark was performed in 2009. The June advice was updated in November to

take into account the 2012 survey information.
Working group report WGCSE
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5.4.34.4 Supporting information November 2012

ECOREGION Celtic Sea

STOCK Nephrops on the Aran Grounds (FU 17)
Reference points
Type Value Technical basis

MSY MSY Byigger Not defined.

Approach Fuisy HR 10.5%. Equivalent to F3s., spr for combined sexes in 2010,
Precautionary | Not defined.

Approach

(unchanged since 2010)

Harvest ratio reference points (2010):
Male  Female  Combined

Fom 9.8% 13.0% 11.1%
Fo. 6.4% 9.1% 7.2%
Fisusr  8.4% 12.8% 10.5%

The density of Nephrops in FU 17 is considered to be high (average density 0.9 m ™). Recent harvest rates have been low
and the stock size has been fluctuating. For this FU, the exploitation rate on males is usually higher than on females. A
harvest ratio consistent with a combined-sex Fisoqsor of 10.5% is suggested as a proxy for Fysy.

All Fysy proxy harvest rate values are considered preliminary and may be modified following further data exploration
and analysis.

Outlook for 2013

Basis: F2012 = F2011 = 7.7%; Bias-corrected survey index (2012) = 325 million; Mean weights in landings (2009-
2011, 23.5 g) and retention factors based (74%) on 2009-2011 sampling.

Landings
Basis Harvest ratio 2013
(tonnes)
Fusy 10.5% 590
Foon 7.7% 430
Fo.1 combined 7.2% 410
Fhax Combined 11.1% 630

MSY approach

No MSY By has been identified for this FU. Hence the ICES MSY approach has been applied only in relation to
Fusy This implies a harvest ratio of 10.5%, resulting in landings of 590 t in 2013.

Additional considerations
The advice has been updated in November 2012 to take into account the most recent UWTV survey results; these show
a significant decline in stock abundance. The landings advice issued in June (890 t) was also based on the MSY

approach, but used the results from the survey in 2011.

Discarding by the Nephrops trawl fleet is around 47% of the total catch by weight. The main discards are small
Nephrops. The main fish species discarded are dogfish, haddock, whiting, and megrim (Anon., 2011).

Changes in fishing technology and fishing patterns
In recent years several newer vessels specializing in Nephrops fishing have participated in this fishery. These vessels
target Nephrops on several other grounds within the TAC area and move around to optimize catch rates. Since the

introduction of effort management associated with the cod long-term plan (EC 1342/2008) there have been concerns
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that effort could be displaced towards the Aran and other Nephrops grounds where effort control has not been put in
place. Effort shows a decreasing trend since 1998.

Uncertainties in assessment

Some general uncertainties are discussed in the introduction of Section 5.4.34.

There are several uncertainties in the survey, mean weight in the landings, and discard rates that are not taken into
account in the advice. The Separable Cohort Analysis (SCA) and yield-per-recruit analysis were based on 2008 and

2009 sampling; the fit to the SCA model was problematic so FMSYproxies are likely to be uncertain.

The 2012 survey covered less stations than in recent years, but the resulting increased uncertainty is still well below the
maximum relative standard error recoimnended for UWTYV surveys.

Comparison with previous assessment and advice

The basis for assessment and advice is the same as last year. The advice was updated in November 2012 to take the

most recent UWTV survey information into account.

Sources

Anon. 2011. Atlas of Demersal Discarding, Scientific Observations and Potential Solutions, Marine Institute, Bord
lascaigh Mliara, September 2011. ISBN 978-1-902895-50-5. 82 pp.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.
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Figure 5.4.34.42  Nephrops on the Aran Grounds (FU 17). Irish effort and lpue for the Nephrops-dirQCtQd fleet.
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Length frequencies for catch (dotted) and landed(solid):
Nephrops in FU17
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Figure 5.4.34.43  Nephrops on the Aran Grounds (FU 17) Length distributions in the catches 2001-2005 and 2008-
2011.
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Table 5.4.34.4.1 Nephrops on the Aran Grounds (FU 17). ICES advice, management, and landings.

Year  ICES advice Predicted catch  Recoimnended ICES
corresp. to TAC Divisions landings
advice (FU 17) Vllbejkl FU 172
1987 0.1
1988 0.1
1989 0.8
1990 0.3
1991 0.5
1992 3.8 0.4
1993 -4.0 0.4
1994 -4.0 0.7
1995 -4.0 0.9
1996 4.0 0.5
1997 4.0 0.8
1998 4.0 1.4
1999 4.0 1.1
2000 4.0 0.9
2001 4.0 0.9
2002 4.44 1.2
2003 4.44 0.9
2004  Restrict landings to 2000-2002 levels 33 0.5
2005  Restrict landings to 2000-2002 levels 33 0.8
2006  Restrict landings to 2000-2002 levels 33 0.6
2007 Constrain effort at recent levels — 0.9
2008 Constrain effort at recent levels — 1.1
2009  No increase in effort and landings (2007) <0.9 0.6
2010  Harvest ratio no greater than the lower bound of the <0.5 1.0
range of FQi for similar stocks
2011 MSY approach <0.95 0.6
2012 MSY approach <I.1
2013 MSY approach (Updated November 2012) <0.59

Weights in thousand tonnes.
1Previously ICES gave combined advice for FUs 16, 17, 18, and 19, and other rectangles in this area.
2This includes inshore rectangles along the southern and southeastern coast of Ireland.
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Table 5.4.34.4.2

326

Nephrops on the Aran Grounds (FU 17). Landings (tonnes) by country.

FU 17
Year France Rep. of UK Total
Ireland
1974 477 477
1975 822 822
1976 131 131
1977 272 272
1978 481 481
1979 452 452
1980 442 442
1981 414 414
1982 210 210
1983 131 131
1984 324 324
1985 207 207
1986 147 1 148
1987 62 62
1988 14 814 828
1989 27 317 3 347
1990 30 489 519
1991 11 399 410
1992 11 361 2 374
1993 11 361 0 372
1994 18 707 4 729
1995 91 774 2 867
1996 2 519 7 528
1997 2 839 0 841
1998 9 1401 0 1410
1999 0 1140 0 1140
2000 1 879 0 880
2001 1 912 0 913
2002 2 1152 0 1154
2003 0 933 0 933
2004 0 525 0 525
2005 0 778 0 778
2006 0 637 0 637
2007 0 913 0 913
2008 0 1050 7 1057
2009 0 625 0 625
2010 0 991 9 1000
2011 0 600 0 600
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Table 5.4.34.4.3

Nephrops on the Aran Grounds (FU 17). Results from the UWTV-FU 17 survey of Nephrops on

the Aran Grounds.
Ground Year | Number of Mean density Domain area Geostatistical CV on
stations (No. m™?) (km?) abundance estimate abundance
(million burrows) estimate
Aran 2002 49 0.84 943 818 4%
2003 41 1.01 943 989 5%
2004 64 1.43 943 1397 3%
2005 70 1.09 936 1063 3%
2006 67 0.64 932 616 3%
2007 71 0.93 942 906 3%
2008 63 0.56 906 536 3%
2009 82 0.73 940 718 2%
2010 91 0.85 937 827 2%
2011 76 0.67 909 638 3%
2012 31 0.44 942 423 5%
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5.4.34.5 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops off the southeastern and southwestern coasts of Ireland (FU 19)

Adyvice for 2013
ICES advises on the basis ofthe MSY approach that landings in 2013 should be no more than 820 t.
To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status

F (Fishing M ortality)

2009 2010 2011
MSY (Fmsy) o o Below target
Precautionary )
Undefined
approach (FpaFKm) o o naetme
SSB (Spawning-Stock Biomass)
2009-2011
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Figure 5.4.34.5.1 Nephrops off the southeastern and southwestern coasts of Ireland (FU 19). Left: Long-term trends in landings
(tonnes). Right: Landings per unit effort (Ipue, kg hr-1) for all vessels targeting Nephrops (black line) and for
vessels >18 m total length (blue line).

The current harvest rates are below the MSY reference points. Biomass in relation to MSY Btngger cannot be evaluated.
Lpue lias fluctuated without trend since 1995.

Management plans

No specific management objectives are known to ICES.

Biology

This area has numerous small and spatially distinct mud patches. Survey information indicates consistent differences in
mean length and size in catches between mud patches, suggesting variable population densities and growth; however,
the overall trend lias remained stable over time. Sampling of coimnercial landings shows large variations in size
because of'this.

The fisheries

This is mainly an otter trawl fishery using single- and twin-rigs and a codend mesh size of 80-99 imn.

Catch distribution Total catch (2011) = 745 t, where 82% were landings (100% otter trawl) and 18% discards.
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Effects of the fisheries on the ecosystem

Nephrops fisheries in this area have bycatches of megrim, hake, and monkfish.

Quality considerations

A relatively extensive UWTYV survey was conducted for the first time in 2011. This gave estimates of burrow densities
for several of the main patches of Nephrops habitat in FU 19. However, one of the main patches was not surveyed. The
survey abundance could be used to provide management advice for the first time.

Mean size in the landings has been quite variable over the time-series, partially reflecting the difference in mean sizes
ofpatches with different underlying densities. Adequate catch sampling remains difficult for such a heterogeneous area.

Scientific basis
Assessment type
Input data

Discards and bycatch
Indicators

Other information
Working group report

ICESAdvice 2012, Book 5

UWTYV survey and trends in size structure of catches.

One survey index (UWTV-FU 19), size structure of catches.

Discards are included in the assessment.

Mean size in landings. Historical survey indicators (IRGFS-WIBTS-Q4) coimnenced in
2003.

This stock is scheduled to be benchmarked in 2013.

WGCSE
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5.4.34.5 Supporting information June 2012

ECOREGION Celtic Sea
STOCK Nephrops off the southeastern and southwestern coasts of Ireland (FU 19)

Reference points

Type Value Technical basis
MSY MSY Buigger Not defined.
Approach Fuisy HR 7.5%. Equivalent to F,,; for combined sexes in 2011,
Precautionary | Not defined.
Approach
(unchanged since 2012).

Harvest ratio reference points (2012):
Male  Female  Combined

Froax 10.4% 21.9% 12.7%
Foa 6.5% 14.2% 7.5%
Fisvospor 8.3% 21.8% 12.1%

The density of Nephrops in FU 19 is considered moderate (average density 0.5 m ). The 2011 harvest rate is low in
comparison to other FUs and the mean size and Ipue indicators appear stable. For this FU, the exploitation rate on males is
usually higher than on females. A harvest ratio consistent with a combined-sex Fo; of 7.5% is suggested as a proxy for
FMSY~

All Fysy proxy harvest rate values are considered preliminary and may be modified following further data exploration
and analysis.

Outlook for 2013

Basis: F2012 = F2011 = 7.0%; Bias-corrected survey index (2011) = 557 million; Mean weights in landings (2009-
2011, 25.4 g) and retention factors based (77%) on 2009-2011 sampling.

Landings
Basis Harvest ratio 2013
(tonnes)
MSY framework 7.5% 820
Foon 7.0% 760
F3506Combined 12.1% 1320
Finax Combined 12.7% 1390

MSY approach

No MSY Byjg.r has been identified for this FU. Hence the ICES MSY framework has been applied only in relation to
Fusy. This implies a harvest ratio of 7.5%, resulting in landings of 820 t in 2013.

Additional considerations

Management considerations

The abundance estimate and the Fy gy harvest rate are considered conservative.

Nephrops fisheries in this area are fairly mixed, landing also megrim, anglerfish, haddock, and other demersal species.

Around 44% of the total catch by weight is discarded. The main discarded fish species are haddock and boarfish
(Anon., 2011).
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Changes in fishing technology and fishing patterns
For all Irish vessels >18 m total length targeting Nephrops the fishing effort shows an overall increasing trend.

However, vessels smaller than 18 m are the main participants in the Nephrops fishery in FU 19 as most of the discrete
grounds are mainly found inshore.

Uncertainties in the assessment and forecast
Some general uncertainties are discussed in the introduction of Section 5.4.34.

Catch options for FU 19 for 2013 at various harvest ratios were calculated using the approach agreed at the Benchmark
Workshop (ICES, 2009). The arca of Nephrops grounds used was conservative. The 2011 UWTYV survey covered about
60% of this known area. Densities for the remaining 40% were assumed to be the same as those observed in the 2006
survey.

Comparison with previous assessment and advice

Last year the assessment was based on Ipue trends in the commercial fishery. This year the assessment is based on an
UWTV survey first carried out in 2011, and on Ipue. Last year the advice was based on Ipue trends. This year the advice
is based on the MSY approach.

Sources

Anon. 2011. Atlas of Demersal Discarding, Scientific Observations and Potential Solutions, Marine Institute, Bord
Iascaigh Mhara, September 2011. ISBN 978-1-902895-50-5. 82 pp.

ICES. 2009. Report of the Benchmark Workshop on Nephrops (WKNEPH), 2—6 March 2009, Aberdeen, UK. ICES
CM 2009/ACOM:33.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.34.5.2  Nephrops off the southeastern and southwestern coasts of Ireland (FU 19). Mean size trends for
catches and whole landings by sex and in the IRGFS-WIBTS-Q4 survey catches.
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Figure 5.4.34.53  Nephrops off the southeastern and southwestern coasts of Ireland (FU 19). Fishing effort by all
Irish vessels targeting Nephrops (black line) and by vessels >18 m total length (blue line).

Table 5.4.34.5.1 Nephrops off the southeastern and southwestern coasts of Ireland (FU 19). ICES advice,
management, and landings.

Year  ICES advice Predicted catch Recoimnended ICES landings
corresp. to advice  landings Divisions FU 192
(FU 19) Vllbejkl
1992 3.8 0.9
1993 -4.0 0.9
1994 -4.0 0.4
1995 -4.0 0.7
1996 4.0 0.9
1997 4.0 0.8
1998 4.0 0.8
1999 4.0 0.6
2000 4.0 0.7
2001 4.0 0.8
2002 4.44 1.3
2003 4.44 1.2
2004  Restrict landings to 2000-2002 levels 33 1.1
2005 Restrict landings to 2000-2002 levels 33 0.7
2006 Restrict landings to 2000-2002 levels 33 0.7
2007 Constrain effort at recent levels 1.0
2008 Constrain effort at recent levels 0.9
2009 No increase in effort and landings (2007) <0.8 - 0.8
2010 No new advice, same as for 2009 <0.8 . 0.7
2011 See scenarios - 0.6
2012 Reduce catches -
2013 MSY approach <0.82

Weights in thousand tonnes.
1Previously ICES gave combined advice for FUs 16, 17, 18, and 19, and other rectangles in this area.
2This includes inshore rectangles along the southern and southeastern coast of Ireland.

ICESAdvice 2012, Book 5 333



Table 5.4.34.5.2 Nephrops off the southeastern and southwestern coasts of Ireland (FU 19). Landings (in tonnes).

FU 19
Year France Rep. of UK Total
Ireland
1989 245 652 2 899
1990 181 569 4 754
1991 212 860 5 1077
1992 233 640 15 888
1993 229 672 4 905
1994 216 153 21 390
1995 175 507 12 695
1996 145 736 7 888
1997 93 656 7 756
1998 92 733 2 827
1999 77 499 3 579
2000 144 541 11 696
2001 111 702 2 815
2002 188 1130 0 1318
2003 165 1075 0 1239
2004 76 997 1 1074
2005 62 648 2 711
2006 63 675 1 741
2007 63 894 0 957
2008 46 805 15 866
2009 55 764 15 833
2010 14 694 13 722
2011 23 585 1 608
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Table 5.4.34.5.3 Nephrops off the southeastern and southwestern coasts of Ireland (FU 19). Results from the
UWTV-FU 19 survey of Nephrops grounds in 2006-2011.

Raised
Mean abundance
Area Area density cv Domain estimate
surveyed estimates Burrow (no. 95% (relative area (million
Year Ground (m2) (km?2) count m*2) Cl SE) (km2) burrows)
Bantry 90.91 - - - - -
Cork Channels - 484.75 - - - - -
2006  Galley Grounds 1 - 61.88 - - - - -
Galley Grounds 2 - 77.95 - - - - -
Galley Grounds 3 - 202.75 - - - - -
Galley Grounds 4 927.53 652.33 293 0.27 0.25 0.36 652.33 175.23
Helvick 1 - 38.56 - - - - -
Helvick 2 - 31.47 - - - - -
Helvick 3 - 12.66 - - - - -
2011 Bantry 740.51 90.91 334 0.43 0.37 0.31 90.91 38.83
Cork Channels 1645.84 484.75 768 0.45 0.26 0.26 484.75 218.64
Galley Grounds 1 386.74 61.88 248 0.67 1.33 0.46 61.88 41.74
Galley Grounds 2 447.4 77.95 352 0.76 1.40 0.42 77.95 59.62
Galley Grounds 3 615.2 202.75 472 0.75 0.46 0.19 202.75 152.63
Galley Grounds 4 652.33 652.33 na
Helvick 1 436.96 38.56 341 0.78 0.05 0.01 38.56 30.13
Helvick 2 314.97 31.47 84 0.22 0.89 0.96 31.47 6.78
Helvick 3 242.76 12.66 18 0.06 0.82 1.00 12.66 0.82
2011 FU 19 4830.46 1653.26 2616 0.51 0.14 0.13 1653.26 *850.13
2011 FU 19 **724.42

* The estimate of 850 million burrows assumes average 2011 density for the uncovered Galley ground.
** The estimate of 724 million burrows includes the 2006 estimate for the Galley grounds 4; this is used in the final
catch option table.
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landings (t)

5.4.34.6 Advice June 2012

ECOREGION Celtic Sea
STOCK Nephrops in FU 20 (Labadie, Baltimore, and Galley) and FU 21 (Jones and
Cockburn)

Advice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that landings should be no more than 2500 tonnes. This is
the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).

To protect the stock in this functional unit, management should be implemented at the functional unit level.

Stock status
F (Fishing Mortality)
2009-2011
Qualitative evaluation (V) Decreasing

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Unknown

Landings

7000 Landings per unit effort
= FU20-22

6000 o FU20-21

5000 IRL - FU20-21

FR - FU20-22
4000

0 25
3000
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1000

Figure 5.4.34.6.1 Nephrops in FU 20 (Labadie, Baltimore, and Galley) and FU 21 (Jones and Cockbum). Left: Landings (t) for
tlie whole FUs 20-22 (years 1983-2011) and for the FUs 20-21 component (years 1999-2011). Right:
Landings per unit effort (Ipue) indices by country (tire threshold of Nephrops by weight in total landings is
10% for the French and 30% for the Irish tuning fleets). French indices include FU 22. The French fleet has
taken almost 90% of'the landings in FUs 20-21 since 1999.

For a long period, the stock was considered to be stable, based on long-tenn indicators (Ipue, mean size, discard rates).
There have been indications of strong recruitment in recent years (e.g. 2006), resulting in an increase in coimnercial
Ipue for Irish and for French trawlers in 2008 and 2009. The lpue has decreased in the last two years, suggesting a
decline in abundance since the peak in 2008-2009. Landings in 2010 and 2011 have declined substantially (potentially
explained by a decreased targeting of Nephrops by the French fleet).

Management plans

No specific management objectives are known to ICES.
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The fisheries

The fishery is prosecuted by twin- and single-trawlers. Landings are almost exclusively (98%) provided by France and
the Republic of Ireland. The French landings have significantly reduced during the last decade: 90-95% of the total
landings for FUs 20-21 were reported by France in the early 2000s, but the French contribution gradually decreased to
45-50%.

Catch by fleet Total catch (2011) = 1.24 kt landings (100% trawling); discards 2011 were not specifically
estimated for the FUs 20-21 component.

Effects of the fisheries on the ecosystem

Nephrops fishery in FUs 20-21 has high bycatches of cod, whiting, and to a lesser extent haddock and hake. Discards
rates in this fishery are relatively high.

Quality considerations

Discards of Nephrops are thought to be extensive, but observations are insufficient to provide a reliable time-series.
Coimnercial effort data have not been corrected to take into account changing fishing power and fishing practices over
time.

The advice is based on a calculation of potential landing options and harvest rates given the known surface area of
Nephrops habitat and assumed potential densities of the functional unit. The surface area is an estimate derived from the
Irish directed Nephrops VMS data from 2006-2011 (high intensity area only). Inclusion of French VMS data and areas
with less intensive VMS activity would result in a significantly larger area (and correspondingly larger abundance
estimates); therefore, the harvest rates could well be lower than implied by the analysis.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated.

Scientific basis

Assessment type Data-limited method for Nephrops.

Input data Habitat extent, mean size, landings and discard estimates, burrow density estimates.

Discards and bycatch Not included in the assessment because ofunavailability for the overall time-series.

Indicators Trends based on Ipue information and mean sizes in the catches (Commercial index:
French trawlers - threshold 10%, Irish trawlers - threshold: 30%).

Other information None.

Working group report WGCSE
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5.4.34.6 Supporting information June 2012

ECOREGION Celtic Sea
STOCK Nephrops in FU 20 (Labadie, Baltimore, and Galley) and FU 21 (Jones and
Cockburn)

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

In the absence of a full analytical assessment, ICES bases advice for Nephrops on 10-year average landings, unless this
is considered to be not precautionary.

The table below presents a range of harvest rates based on historical landings, the known surface area of the functional
unit, and different population densities. This is not a catch options table, but rather a sensitivity analysis exploring
whether average landings of the last ten years would correspond to a precautionary harvest rate under a range of
potential Nephrops density values in the FU. The shaded cells show harvest rates above 7.5% (MSY harvest rates vary
between 7.5 and 17%) that are considered less precautionary.

Basis: Surface area FUs 20-21: 3710 km2. Mean weight: 34 g. Discards: 25% in number.
Range of potential densities (Nephrops per nr)

Basis Landings 0.2 0.25 0.3 0.35 0.4* 0.45 0.5

minimum 1200 5.8% 4.6% 3.9% 3.3% 2.9% 2.6% 2.3%
average (3 yr) 2100 10.3% 8.3% 6.9% 5.9% 52% 4.6% 4.1%
average (10 yr) 2500 12.4% 9.9% 8.3% 7.1% 6.2% 5.5% 5.0%
maximum 3100 15.8% 12.6% 10.5% 9.0% 7.9% 7.0% 6.3%

Shaded areas indicate harvest rates >7.5%. The range of Nephrops FMSYproxies is 7.5-17%.
* Most recent density estimate (average TV survey density from 2006 = 0.42).

ICES approach to data-limited stocks

For this stock, the last ten years’ average landings correspond to a harvest rate below the range of MSY harvest rates
calculated for other Nephrops FUs (between 7.5 and 17%), provided that the Nephrops density is at least 0.35. The most
recent density estimate (from 2006) is 0.4 Nephrops m 2. Even though this density estimate is six years old, the stock
development since then (as indicated by coimnercial effort and lpue trends) does not give reason for concern that the
burrow density may have declined significantly. Therefore, ICES advises that landings should not increase in relation to
the ten-year average landings, which corresponds to landings of no more than 2500 tonnes.

Additional considerations

The average landings during the 2000s have been stable with slight increases in 2002-2003 and 2008-2009, perhaps
due to positive signals of recruitment (the second one verified in the UWTYV Irish survey), corresponding also to periods
with lower mean size in landings. Total landings from the FUs 20-21 area have declined since 2010, mainly because of
the reduction of the harvested quantities by French trawlers. Information on mean sizes in landings and discard rates
suggest no major change in the status of this stock.

Data and methods

The Nephrops data-limited method provides various harvest ratios using input parameters such as mean density, mean
weight in landings, removals rate, and targeted landings level. In 2012 this approach was performed on the FUs 20-21
Nephrops. The current mean density is unknown, but observations in 2006 by the Irish UWTV survey allow the
definition of a range of realistic values. The overall mean weight in landings and the discards rate were calculated as an
average of the French and Irish estimates weighted by the relative landings of each country (for 2010). The ten-year
average landings (2464 t) resulted in harvest rates in the range of 6.2-9.9% for a density range of 0.4-0.25 individuals
per square meter.
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The effects o fregulations

The minimum EU landing size (MLS) for Nephrops in this area is 8.5 cm, total size (25 imn CL). For the last decades,
French Producers’ Organizations have implemented a higher minimum landing size of 11.5 cm, total size (35 imn CL).
This lias led to discarding Nephrops above the legal minimum landing size by the French fleet (highgrading). The
proportion of individuals landed as tails in French landings increased significantly over the recent period (up to 20% in
the late 2000s). These are mainly individuals below 35 imn (CL) that would have been discarded previously.

Uncertainties in assessment andforecast
Some general uncertainties are discussed in the introduction of Section 5.4.34.

Since 2009, the new registration system of official French statistics has changed the definition of fishing effort. As a
consequence, no reference to the previous estimates is available for the series 1983-2008. New rough estimators tested
by ICES since 2011 seem to be accurate and adequate to provide French fishing effort and Ipue for 2009-2011.

Some discard data are available from France (1985, 1991, 1997, and 2010) and Ireland (since 2002). These data are
insufficient to provide a full time-series of discards.

There are indications that the French fleet may be directing its effort within a trip more towards gadoids in the last two
years. Since effort is estimated on a trip basis, the French Ipue values for Nephrops in 2010 and 2011 could be
underestimating Nephrops abundance.

The Nephrops data-limited new approach allows for a quantitative precautionary approach, although it is based on input
mean densities of the population not updated since 2006.

Comparison with previous assessment and advice
The advice is based on the Nephrops data-limited method.

The basis for the assessment changed because before 2012 only trends were considered for the FUs 20-21 Nephrops; in
2012, however, a conservative, quantitative approach based on habitat extent and population characteristics was
performed.

Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.
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Figure 5.4.34.6.2  Nephrops in the Celtic Sea (FUs 20-22) and in the Labadie area (FUs 20-21). Fishing effort by
country (the threshold of Nephrops by weight in total landings is 10% for the French and 30% for
the Irish tuning fleets). French indices include FU 22. The French fleet lias taken almost 90% of
the landings in FUs 20-21 since 1999).
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Table 5.4.34.6.1 Nephrops in FU 20 (Labadie, Baltimorc.and Galley) and FU 21 (Jones and Cockbum).
ICES advice, management, and landings.

Predicted catch conesp. ICES landings ICES landings

Year ICES advice I’ to advice
(FUs 20-21)1 FU 20-22 FU 20-21

1987 3.4

1988 32

1989 4

1990 43

1991 33

1992 -3.8 4.2

1993 3.8 4.8

1994 3.8 4.9

1995 3.8 5.2

1996 3.8 4.6

1997 3.8 4

1998 3.8 3.8

1999 3.8 2.9 1.2
2000 3.8 4.7 1.8
2001 3.8 4.8 1.8
2002 3.8 4.7 2.7
2003 3.8 5.0 3.0

Adjust TAC in line with landings of most recent 10
2004 years 4.6 4.3 2.4
Adjust TAC in line with landings of most recent 10

2005 years 4.6 4.9 2.5
2006 Recent average landings 2000-2002 4.6 4.3 2.5
2007 No increase in effort - 53 2.4
2008 No increase in effort <5.3 6.4 3.0
2009 No increase in effort <5.3 5.8 3.1
2010 No new advice, same as for 2009 <5.3 49 1.8
2011  See scenarios - 2.9 1.2

less than 23001for FU 22, reduce landings below
2012 tlie recent level 0f26001for FUs 20-21
2013 Average landings (last 10 yrs) <2.5

Weights in thousand tonnes.
I’ Advice prior to 2013 applies to FUs 20-22.
4)
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Table 5.4.34.6.2

Nephrops in FU 20 (Labadie, Baltimore, and Galley) and FU 21 (Jones and Cockburn). Landings

(t) by country as used by ICES. Aggregated values for the whole FUs 20-22 are given before 1999.

France Rep. of UK Other Total  Unallo- Total
Ireland Countries®? reported® cated?
Year FU20-22 FU20-21 FU20- FU20-21 FU20- FU20-21 FU20-22 FU20-21
22 22
1983 3667 na na 65 na
1984 3653 na na 36 na
1985 3599 na na 3 na
1986 2638 na na na na
1987 3080 na 329 na na na
1988 2026 na 239 na 1 na
1989 3221 na 784 na 13 na
1990 3762 na 528 na 14 na
1991 2651 na 644 na 13 na
1992 3415 na 750 na 84 na
1993 3815 na 770 na 47 na 0 4632 274 4358
1994 3658 na 1415 na 42 na 2 5117 274 4843
1995 3803 na 1575 na 100 na 2 5480 282 5198
1996 3363 na 1377 na 77 na 2 4819 217 4602
1997 2589 na 1552 na 59 na 4 4204 213 3991
1998 2241 na 1619 na 48 na 1 3909 -90 3819
1999 2078 1051 824 83 38 18 0 2940 78 2862 1152
2000 2848 1661 1793 107 45 10 1 4687 44 4643 1778
2001 2626 1750 2123 69 19 14 1 4769 33 4736 1833
2002 3154 2559 1496 104 15 11 8 4673 -50 4623 2674
2003 3595 2796 1389 148 19 9 na 5003 0 5003 2953
2004 2605 2140 1629 299 36 4 na 4270 0 4270 2443
2005 2502 2008 2387 455 6 6 na 4895 0 4895 2469
2006 2368 2066 1848 450 59 7 na 4275 0 4275 2523
2007 2033 1816 3214 600 52 3 6 5305 0 5305 2419
2008 2348 2036 3411 937 335 7 na 6094 0 6094 2980
2009 2165 1930 2844 1202 381 13 na 5390 0 5390 3145
2010 1112 975 3110 756 413 62 na 4635 0 4635 1793
2011 620 566 2185 637 49 34 na 2854 0 2854 1237
'Other countries include Belgium.
“Only reported for the whole area FUs 20-22.
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5.4.34.7 Advice November 2012

ECOREGION Celtic Sea
STOCK Nephrops in the Smalls (FU 22)

This advice was updated in November 2012 to take account of the most recent UWTYV survey information.
Advice for 2013

ICES advises on the basis ofthe MSY approach that landings from FU 22 in 2013 should be no more than 3100 tonnes.
To protect the stock in these functional units, management should be implemented at the functional unit level.

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) 0 © Appropriate
Precautionary o o Unknown
approach (rpa.riim)
SSB (Spawning-Stock Biomass)
2010 2011 2012
Qualitative evaluation ° ° (~) Increasing

FU 22 : Harvest rate
FU 22 :International Landings (5 to

F

2001 2003 2005 2007 2009 2011 2006 2007 2008 2009 2010 2011 2012

Year

FU 22 : TV abundance

2006 2007 2008 2009 2010 2011 2012

Figure 5.4.34.7.1 Nephrops in the Smalls (FU 22). Top
left: Landings in tonnes for FU 22 (the Smalls). Top right: UWTV survey abundance for FU 22 (proxy for
SSB). Bottom right: harvest rate (green dashed line represents FMSy harvest ratio).

The FU 22 stock component is considered to be stable. Harvest rates have decreased since 2007 and are below FMSY.
Management plans

No specific management objectives are known to ICES.

Biology

The Smalls can be characterized as an area of moderate density of Nephrops.
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The fisheries

The fishery is prosecuted by twin trawlers. Landings are almost exclusively (more than 95%) provided by Republic of
Ireland.

Catch distribution Total catch (2011) = 1.7 kt, where 91% were landings (100% otter trawl) and 9% discards.

Effects of the fisheries on the ecosystem
Nephrops fishery in the Celtic Sea lias bycatches of whiting and cod, and to a lesser extent of haddock and hake.

Quality considerations

The recent increase in the mean weight in landings has a considerable impact in the catch forecast. The long-term
average (rather than a three-year average) was considered to be more appropriate as an input for the mean weight in
landings.

The proportions retained by the fishery were averaged over the last three years to reflect current retention practices.

Sampling of this stock is good. A dedicated annual UWTYV survey lias taken place since 2006 and the results of the
2012 survey were provided to ICES in September 2012 to update the advice.

Scientific basis

Assessment type UWTYV and trends ofthe size structure of catches.

Input data One survey index (UWTV-FU 22), size structure of catches.

Discards and bycatch Discards are included in the assessment.

Indicators Mean size and Ipue.

Other information The stock is scheduled to be benclunarked in 2013. The June advice was updated in

November to take into account the 2012 survey information.
Working group report WGCSE
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5.4.34.7 Supporting information November 2012

ECOREGION Celtic Sea
STOCK Nephrops in the Smalls (FU 22)

Reference points

Type Value Technical basis
MSY MSY Buigger Not defined.
Approach Fusy (FU 22) harvest rate. 10.9% MSY under SCA model.
Precautionary Not defined.
Approach
(unchanged since 2011)

For FU 22, the absolute density observed during the UWTV survey is medium (~ 0.5 m ?), suggesting the stock has
moderate productivity. The fishery in this area has been in existence since the 1960s and has been relatively stable for
many years. Recent harvest ratios in this FU have been variable but generally around the Fssyspr. Faseospr (Combined
between sexes) is expected to deliver high long-term yield with a low probability of recruitment overfishing and
therefore is chosen as the Fysy proxy for FU 22.

All Fysy proxies remain preliminary and may be modified following further data exploration and analysis. The time-
series is too short to propose a MSY By,

Outlook for 2013

FU 22: Basis: Fy1» = Fogp = 5.3%; bias-corrected survey index (2012) = 1 498 million; mean weights in landings
(2003-2011, 22.2¢) and retention factors based (86%) on 2009-2011 sampling.

Basis Harvest ratio Landings 2013
in the Smalls
(FU 22)
(tonnes)
MSY 10.9% 3100
framework
Faont 5.3% 1 500
Fo1 7.5% 2 100
| S 10.9% 3 100
Foox 12.3% 3 500

MSY approach

No MSY Bigeer has been identified for this FU. Hence the ICES MSY approach has been applied only in relation to
Fusy This implies a harvest ratio for the Smalls FU 22 at less than 10.9%, resulting in landings of less than 3100 t in
2013.

Additional considerations
The advice has been updated in November 2012 to take into account the most recent UWTV survey results which show
a significant increase in stock abundance. The landings advice issued in June (2600 t) was also based on the MSY

approach, but used the results from the survey in 2011.

The Nephrops trawl fleet operating in Divisions VIIgfh discards around 38% by weight. Small Nephrops are the main
species comprising the discards. The main fish species discarded are whiting, haddock, and dogfish (Anon., 2011).

In recent years several newer vessels specializing in Nephrops fishing have participated in this fishery. These vessels

target Nephrops on several other grounds within the TAC area and move around to optimize catch rates. Since the
introduction of effort management associated with the cod long-term plan (EC 1342/2008) there have been concerns
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that effort could be displaced towards the Smalls and other Nephrops grounds where effort control has not been put in
place.

However, information on mean sizes in landings, discard rate, and abundances provided by the UWTV survey suggest
no major change in the status of this stock.

Data and methods

This year the series average (2003-2011) for mean weight of the landings and the 2009-2011 average for proportion
removals retained were used as inputs to the catch option table, resulting in landings of 3100 t for 2013. Using the
recent 3-year average for these inputs implies a landings forecast of 3370 t.

This year landings for FU 22 from the UK have been included in the calculations of harvest rates for 2003-2011.
Uncertainties in assessment and forecast
Some general uncertainties are discussed in the introduction of Section 5.4.34.

There are several key uncertainties and bias sources in the method based on the UWTYV survey used for projections in
FU 22. The survey estimates themselves are very precisely estimated (CVs 2-8%), given the homogeneous distribution
of burrow density and the modelling of spatial structuring. The abundance bias estimate for FU 22 is largely based on
expert opinion. The precision of these bias corrections cannot yet be quantified, but is likely to be lower than the
precision of the survey.

In the provision of catch options based on the absolute survey estimates, additional uncertainties related to mean weight
in the landings and the discard rates also arise. For FU 22 deterministic estimates of the mean weight in the landings
(2003-2011) and discard rates (2009-2011) are used as there is some variability in these over time, particularly when
large recruitments are observed in the stock as was the case in 2006 and 2007. The method to derive landings for the
catch options is sensitive to the input of discard rate, discard survival, and mean weight in landings. This introduces
uncertainties in the catch forecasts. Precision estimates are needed for these forecast inputs.

The 2012 survey covered less stations than in recent years, but the resulting increased uncertainty is still well below the
maximum relative standard error recommended for UWTYV surveys.

Comparison with previous assessment and advice

The inclusion of UK landings has changed the harvest rates to those used in last year’s assessment.

The basis for the assessment and advice is the same as last year. The advice was updated in November 2012 to take

account of the most recent UWTYV survey information.

Sources

Anon. 2011. Atlas of Demersal Discarding, Scientific Observations and Potential Solutions, Marine Institute, Bord
Iascaigh Mhara, September 2011. ISBN 978-1-902895-50-5. 82 pp.

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark. ICES CM 2012/ACOM:12.
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Figure 5.4.34.7.1  Nephrops in the Smalls (FU 22). Trends in Ipue for the Irish lephrops-dircctcd fleet.

Length frequencies for Landings:
Nephrops in FU22
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Figure 5.4.34.7.2  Nephrops in the Smalls (FU 22). Length distributions in the catches 2003-2011.
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Table 5.4.34.7.1 Nephrops in the Smalls (FU 22). ICES advice, management, and landings.

Year iFCES adviced

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004 Adjust TAC in line with landings of most recent 10 years
2005 Adjust TAC in line with landings of most recent 10 years
2006Recent average landings 2000-2002
2007No increase in effort

2008NO increase in effort

2009No increase in effort

20IONO new advice, same as for 2009

2011 See scenarios
,FUs 20-21: reduce catch
FU 22: MSY approach
2013FU22: MSY approach (Updated November 2012)
Weights in thousand tonnes.
I’ Advice prior to 2013 applies to FUs 20-22
21 Applies to FU 22 only.

ICESAdvice 2012, Book 5

Predicted ca};chcg&r}e;sp. to advice

-3.8
3.8
3.8
3.8
3.8
3.8
3.8

3.8
3.8
3.8
3.8
4.6
4.6
4.6

<5.3
<53
<53

2.32
3.12

FU 22
ICES
landings

1.8
2.9
2.9

2.1
1.8
24
1.8
2.9
3.1
22
2.8
1.6

3.4
32
4.0
43
33
42
4.6
5.1
55
4.8
42
3.9
3.0
4.7
4.8
4.7
5.0
43
4.9
43
5.4
6.4
5.8
4.8
2.9

FUs 20-22
ICES landings
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Table 5.4.34.7.2  Nephrops in the Smalls (FU 22). Landings (t) by country as used by ICES.

Year France Ireland UK Total
1999 1027 741 20 1788
2000 1186 1687 34 2907
2001 876 2054 5 2935
2002 595 1392 3 1990
2003 799 1241 10 2050
2004 465 1330 33 1828
2005 494 1931 0 2425
2006 302 1398 52 1752
2007 218 2614 48 2880
2008 312 2474 328 3114
2009 235 1642 368 2245
2010 136 2353 351 2840
2011 54 1548 15 1617

Table 5.4.34.7.3  Nephrops in the Smalls (FU 22). Results from UWTV survey of the Smalls Nephrops grounds.

Mean Domain Geostatistical CV on
Number density area abundance abundance
Ground Year ofstations (No. m-2) (km2) estimate (millions) estimate
the Smalls 2006 100 0.63 2962 1954 2%
2007 107 0.48 2955 1477 6%
2008 76 0.47 2698 1448 6%
2009 67 0.47 2824 1421 5%
2010 90 0.49 2861 1483 4%
2011 107 0.53 2881 1632 3%
2012 47 0.63 2934 1947 8%
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Tonnes

5.4.35 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Divisions VIIh-k

Adyvice for 2013 and 2014
Based on the ICES approach for data-limited stocks, ICES advises that catches should be no more than 200 t.

Management of sole should take into account the advice for reduced bycatches and discards of plaice in this
management area.

This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).

Stock status
F (Fishing Mortality)

2009-2011
MSY (FMsy) o Unknown
Precautionary ) Unknown
approach (FpaFiim) o
! t t fq
Qualitative evaluation ¢:08¢ f0 Glitrent proxy for
@ FMsy
SSB (Spawning-Stock Biomass)
2009-2011
Qualitative evaluation e Unknown
Total mortality
Landings
1200 - A
1000 I il
C\
8°0 n b n |n f .
|
600 ‘
400 f i N ' h °
100 fifflnnnr o .
0 IIT o i E oo T b nena Ve v v TIT v 0 S
nhiLor!Aac'iHnnuir'-c'iHn"iLor'-c!iHnnuir'- ';Il_-ll
EAP N A eS0T 0r 6 08n'cPéicikn 083600
QiU~QI01Gi010'iQ 'iid'iG'iQi0'iQIQ'iQO000O0O0 1995 2000 2005 2010
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Figure 5.4.35.1 Sole in Divisions VIIh-k. Left: Official landings in tonnes. Right: total mortality Z estimated over

pseudo-cohorts (ages 4-9) as the slope ofthe log catch numbers.
The state of sole stock biomass in Divisions VIIh-k is unknown. However, exploratory estimates of mortality suggest
that the current fishing mortality in Divisions V1lj.k lias increased since 2007, but it remains below the current proxy for
FMsy-

Management plans

No specific management objectives are known to ICES.
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The fisheries

Sole in Divisions VIIh-k are mainly taken by otter trawlers and beam trawlers.

Catch distribution Total landings (2011) were 0.217 kt.

Quality considerations

There is no accepted analytical assessment for this stock.

Catch numbers-at-age are only available for Irish landings. Total mortality (Z) estimates are extremely volatile from one
year to another, but always below the current MSY proxy. ICES considered that the average fishing mortality estimates

over the last three years derived from catch curve analysis were reliable enough and could be used as a basis for advice.

The advice is based on a catch curve analysis used as an indicator of fishing mortality. The uncertainty associated with
the estimates is not quantified.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if
the stock size is low and/or the stock overfished.

Scientific basis

Assessment type Catch curve analysis.

Input data Official landings-at-age 1993-2011 for Divisions V1lj.k only.
Discards and bycatch Not included in the assessment.

Indicators None.

Other information Yield-per-recruit analysis.

Working group report WGCSE

350 ICESAdvice 2012, Book 5



5.4.35 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Divisions VIIh-k

Reference points

Type Value Technical basis

MSY MSY Byigger Not defined.

Approach Fusy 0.31 Provisional proxy based on WGCSE 2010 estimate of Fpax.
Biim Not defined.

Precautionary | By, Not defined.

Approach Fiim Not defined.
Fo. Not defined.

(unchanged since 2010)

Outlook for 2013 and 2014

No reliable assessment can be presented for this stock, mainly because catch numbers-at-age are only available for Irish
landings. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks

For data-limited stocks for which fishing mortality is available and estimated below Fy5v, ICES catch advice is based
on an increase in landings proportional to the ratio of Fygy to the current F.

Given that Fysy (0.31) is 15% higher than the average Faooon011 (0.27), an increase of 15% with respect to the last 3
years average landings may be authorised, corresponding to catches of 253 t. Additionally, considering fishing mortality
is progressively increasing since 2007 and that the SSB level is unknown, ICES advises that catches should decrease by
20% as a precautionary buffer. This results in catch advice of no more than 200 t.

Additional considerations
Management considerations

Sole and plaice are caught together in mixed fisheries. Management of sole should take into account the advice for
reduced bycatches and discards of plaice in this management area.

The assessment area covers the Divisions VIIj k and the management area covers Divisions VIIh-k.

For Division VIIh only landings data are available. It is likely that sole in Division VIIh are more connected with sole in
Divisions Vlle,f,g than sole in Division VIIj.

Data and methods

Inputs to the yield-per-recruit analysis include selectivity parameters derived from the catch-at-age. The natural
mortality is approximated from the values of sole in Divisions VIIf,g. The F,., derived from this method (Figure
5.4.35.2) is poorly defined and could not be used as a proxy for Fysy; therefore, the Fysy proxy used in 2010 and 2011
was used for this year’s advice.

A proxy for total mortality (Z) was estimated from the Irish catch numbers-at-age in Divisions VIIjk (Figure 5.4.35.1).
Exploratory estimates of mortality suggest that the current fishing mortality in the Divisions VIIj.k part of the stock is
around or below Fy gy estimated from a yield-per-recruit analysis.

Comparison with previous assessment and catch options

As for last year, this assessment was based on a pseudo-cohort catch curve analysis.
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The advice last year was based on precautionary considerations. The basis for this year’s advice is the ICES data-
limited approach.

Source

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen.
Denmark ICES CM 2012/ACOM: 12.

Sole in Vlljk
M=0.10
YPR
SSB
(0]
LO
O
0
0
LO
FO.1=0.16 Fmax= 0.34""-
Y istimated recent range of F
0.0 0.2 0.4 0.6 0.8 1.0
Figure 5.4.35.2 Sole in Divisions VIIh-k. Yield-per-recruit plot and the recent range of F estimates for this stock.
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Table 5.4.35.1

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013
2014

Sole in Divisions VIIh-k. Advice, management, and landings.

ICES Advice

No advice

No advice

No advice

No advice

No advice

No advice

No advice

Reduce TAC to recent landings

Reduce TAC to recent average (2000-2002)
Reduce TAC to recent average (2001-2003)
Reduce TAC to recent average (2002-2004)
Reduce TAC to recent average (2003-2005)
Reduce TAC to recent average (2004-2006)
Same advice as last year

No advice

No increase in catches

No increase in catches

Decrease catches by 8% (15% increase, followed by 20%
PA reduction

Same catch advice as 2013

Weights in tonnes.

ICESAdvice 2012, Book 5

Predicted catch
conesp. to advice

330
360
335
380
287
300
300

<200

<200

Agreed
TAC

650
650
390
390
650
650
650
650
553
498
423
423

Official
landings

830
740
760
410
300
350
520
490
450
400
280
280
220
210

230
220
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Table 5.4.35.2 Sole in Divisions VIIh-k. Landings (t) per country as officially reported to ICES.

Country 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Belgium 406 369 210 638 519 290 384 522 576 471
Denmark . B . . . . . i -
France 390 143 207 19 103 23 29 27 107 104
Ireland 108 116 97 152 126 73 109 162 195 172
Netherlands 4 15 2 33 140 60

Spain 190 153 152 131 26 1 8 2

UK - Eng+Wales+N.

UK - England & Wak 6 5 24 1 12 1 18 42 83 108
UK - Scotland - - - - - . -

Total 1104 801 692 984 926 458 548 755 961 855
Country 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
Belgium 411 474 318 442 271 254 252 353 358 312
Denmark - - - - - - - - - -
France 176 120 25 38 44 53 84 66 55 43
Ireland 176 156 201 188 168 182 206 266 306 255
Netherlands 51 194 280 3 - - - - -
Spain 38 - - - - -
UK - Eng+Wales+N. 177 144 234 215
UK - England & Wak 129 151 200 261 193 166

UK - Scotland - - - - - - - - - 2
Total 981 1095 1024 932 676 655 719 829 953 827
Country 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Belgium 317 338 433 375 368 346 101 8 13 154
Denmark - - - - - - - - - -
France 44 42 47 50 58 74 79 103 108
Ireland 237 184 243 183 203 21 207 111 125 130
Netherlands - - - 70 - 7 1 10 - -
Spain - - - - - - - - - 1
UK - Eng+Wales+N. 209 172 192 148 113 111 97 95 111 124
UK - England & Wak

UK - Scotland 5 2 - - - - - - - -
Total 812 738 915 826 742 759 406 303 352 517
Country 2003 2004 2005 2006 2007 2008 2009 2010 2011

Belgium 170 157 90 36 31 10 1 20 10

Denmark - -

France 133 103 93 92 78 57 79 87 90

Ireland 105 111 98 63 78 72 60 71 63
Netherlands - - 1

Spain - - 2

UK - Eng+Wales+N. 78 79 112 87 91 80 58 51 54

UK - England & Wak

UK - Scotland - .

Total 486 450 395 279 278 219 208 229 r 217
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Table 5.4.35.3
catch numbers.

ICES Advice 2012, Book 5

Year Z

1993 0.417
1994 0.482
1995 0.472
1996 0.460
1997 0.331
1998 0.221
1999 0.447
2000 0.368
2001 0.270
2002 0.568
2003 0.633
2004 0.520
2005 0.305
2006 0.215
2007 0.150
2008 0.353
2009 0.275
2010 0.434
2011 0.398

Sole in Divisions VIIh-k. Total mortality Z estimated over pseudo-cohorts as the slope of the log
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5.4.36 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Divisions VIIb,c (West of Ireland)

Advice for 2013 and 2014
Based on the ICES approach for data-limited stocks, ICES advises that catches should be no more than 30 tonnes.
This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).

Stock status
F (Fishing Mortality)
2009-2011
Insufficient information

Qualitative evaluation

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

Landings

500 n
450 -
400 -
350 -

3 300

200 -
150
100
50

Figure 5.4.36.1 Sole in Divisions V1lb.c (West ofIreland). Official landings in tonnes.

The state ofthe stock is unknown, but landings have been low for several decades.

Management plans

No specific management objectives are known to ICES.

Quality considerations

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type
Input data

Discards and bycatch
Indicators

Other information
Working group report

356

No assessment.

Landings statistics.

Not available.

Lpue from Irish otter trawl fleet.

WGCSE
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5.4.36 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Sole in Divisions VIIb,c (West of Ireland)

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014
No reliable assessment can be presented for this stock; therefore, fishing possibilities cannot be projected.
ICES approach to data-limited stocks
There is insufficient information to evaluate the status of the stock. For data-limited stocks without information on
abundance or exploitation ICES considers that a precautionary reduction of catches should be implemented unless there

is ancillary information clearly indicating that the current exploitation is appropriate for the stock.

For this stock, ICES advises that catches should decrease by 20% in relation to the average landings of the last three
years, corresponding to catches of no more than 30 t.

Additional considerations

Sole are caught as a minor bycatch in mixed demersal trawl and Nephrops fisheries in Division V1Ib.

Catches in this area are too low to support the collection ofthe necessary information for an assessment of stock status.
Coimnercial lpue trends (see Figure 5.4.36.2) have been stable since 1995.

Comparison with previous advice

The advice last year was based on precautionary considerations. This year the advice is based on the ICES approach to
data-limited stocks.

Source

ICES. 2012. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM:12.

LPUE Kg/Hr

M M %I
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Figure 5.4.36.2 Sole in Divisions Vllb.c (West of Ireland). Lpue ofIrish Otter trawl fleet (kg hr ).
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Table 5.4.36.1 Sole in Divisions Vllb.c. Advice, management, and landings.

Predicted catch

Year ICES Advice conesp. Agreed Ofﬁ.c ial
to advice TAC landings
1993 - - - 60
1994 - - - 61
1995 - - - 61
1996 - - - 54
1997 - - - 55
1998 - - - 49
1999 - - - 68
2000 - - - 77
2001 - - 80 60
2002 No advice - 80 64
2003 Reduce TAC to recent landings 65 80 69
2004 Reduce TAC to recent landings (1998-2002) 65 65 67
2005 Reduce TAC to recent landings (1999-2003) 62 65 45
2006 No increase in catches 64 65 43
2007 No increase in catches 64 65 41
2008 No increase in catches 50 59 37
2009 Same advice as last year 50 50 50
2010 No advice - 45 43
2011 No advice - 44 27
2012 No increase in catch 44
2013 20% reduction in catches (last 3 years’ average) <30
2014 Same catch advice as for 2013 <30

Weights in tonnes.
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Table 5.4.36.2

Sole in Divisions VIIb,c (West of Ireland). Landings (t) as officially reported to ICES, and ICES

estimates of the landings since 1993.

Year FRA UK IRL OTH | TOT Year FRA UK IRL OTH | TOT | Unalloc WG est
1908 0 1 37 0 38 1961 110 1 12 0 123
1909 0 0 32 0 32 1962 100 0 8 0 108
1910 0 0 28 0 28 1963 172 0 19 0 191
1911 0 1 22 0 23 1964 159 1 24 0 184
1912 0 1 22 0 23 1965 95 5 24 0 124
1913 0 1 25 0 26 1966 0 1 11 0 12
1914 0 1 43 0 44 1967 78 0 11 0 89
1915 0 1 12 0 13 1968 121 0 8 0 129
1916 0 0 14 0 14 1969 86 1 9 0 96
1917 0 0 6 0 6 1970 3 0 8 0 11
1918 0 0 7 0 7 1971 0 2 5 0 7
1919 0 0 6 0 6 1972 4 0 13 0 17
1920 0 9 5 0 14 1973 0 0 12 0 12
1921 0 10 9 0 19 1974 25 0 12 0 37
1922 0 4 9 0 13 1975 7 0 19 0 26
1923 0 2 10 0 12 1976 6 0 44 0 50
1924 0 15 64 0 79 1977 3 0 14 0 17
1925 0 11 18 0 29 1978 3 0 16 0 19
1926 7 10 18 0 35 1979 6 0 13 0 19
1927 47 11 19 0 77 1980 9 0 24 0 33
1928 49 8 16 0 73 1981 6 0 47 0 53
1929 74 11 18 0 103 1982 5 1 55 0 61
1930 52 5 22 0 79 1983 9 0 40 0 49
1931 82 9 29 0 120 1984 3 0 17 0 20
1932 122 10 27 0 159 1985 6 0 44 0 50
1933 411 10 10 0 431 1986 8 0 29 0 37
1934 217 10 13 0 240 1987 2 0 39 0 41
1935 40 7 11 0 58 1988 2 1 34 0 37
1936 43 20 9 0 72 1989 0 0 38 0 38
1937 32 25 14 0 71 1990 0 0 41 0 41
1938 44 21 7 0 72 1991 5 0 46 0 51
1939 0 0 13 0 13 1992 2 0 43 0 45
1940 0 0 19 0 19 1993 1 0 59 0 60 0 60
1941 0 0 14 0 14 1994 1 0 60 0 61 9 70
1942 0 0 8 0 8 1995 2 0 59 0 61 -2 59
1943 0 0 11 0 11 1996 2 0 52 0 54 3 57
1944 0 0 16 0 16 1997 3 1 51 0 55 0 55
1945 0 0 20 0 20 1998 0 0 49 0 49 17 66
1946 0 12 10 0 22 1999 0 0 68 0 68 4 72
1947 0 6 8 5 29 2000 12 0 65 0 77 -9 68
1948 0 11 14 0 25 2001 7 0 53 0 60 0 60
1949 41 12 12 0 65 2002 14 0 50 0 64 -3 61
1950 24 9 6 0 39 2003 19 0 50 0 69 -5 64
1951 27 7 6 0 40 2004 18 0 49 0 67 2 69
1952 40 2 6 0 48 2005 7 0 38 0 45 -1 44
1953 99 2 4 0 105 2006 12 0 31 0 43 0 43
1954 116 1 7 0 124 2007 7 0 34 0 41 1 42
1955 66 1 9 0 76 2008 6 0 31 0 37 3 40
1956 161 1 6 0 168 2009 5 0 46 0 51 0 51
1957 94 1 4 0 99 2010 8 0 35 0 43 0 43
1958 163 2 6 0 171 2011 5 0 22 0 27 -5 22
1959 327 1 8 0 336
1960 80 1 9 0 90
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5.4.37 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Megrim {Lepidorhombus spp.j in Divisions IVa and Via

Advice for 2013 and 2014

ICES advises on the basis ofthe MSY approach that landings in 2013 and 2014 should be no more than 4700 t.

Stock status
F (Fishing Mortality)

2009 2010 2011
MSY (Fmsy) © © Appropriate N
Precautionary 1.5
approach (Fpa,FKn) 0o o Undefined %
Biomass
2010 2011 2012 as
MSY (Btjjgger) 0 0 Above trigger
Precautionary ; ; 0.00 0.50 1.00 1.50
approach (BpaBlin) o o Full reproductive capacity _—
Catches
o Discards
o Landings
F/Fusy 25 Blim/Bmsy
— — MSYBtrigger
—- Fmsy
!
0.4 m
02 0.5
1985 1991 1997 2003 2009 1985 1991 1997 2003 2009
Figure 5.4.37.1 Megrim (Lepidorhombus spp.j iii Divsions IVa and Via. Summary of the stock assessment (weights in

thousand tonnes). Top right: Biomass/F for the time-series used in the assessment.

Fishing mortality has been below FMSY for almost the full time-series and the biomass well above MSY B/ g”.
Management plans

No specific management objectives are known to ICES.

Biology

There are two separate TAC areas for megrim, Subareas VI and IV, but there is little evidence to suggest that the
megrim in Subarea IV and Division Via are separate stocks. ICES (201 1b) concluded that megrim in Divisions Via and
IVa should be treated as a single stock and megrim in Division VIb (Rockall) should be treated as a separate stock.

The fisheries

Megrim are predominantly caught using otter trawls.
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Catch distribution Total catch (2011) = 3100 t, where 85% were landings (97% OTB >100 nun and 3%
OTB<100 m) and 15% discards.

Quality considerations

Imprecise and missing age data hampers the ability of ICES to carry out an age-based assessment for this stock. In order
to undertake an age-based approach in the future, depth- and sex-stratified ageing from the surveys used in the current
assessment model would be required.

Due to missing discards data, historical discard levels have been assumed to have declined from 30% at the start of the
time-series to 15%; this value is selected based on recent estimates. Simulations show that the assessment is not
sensitive to the lack of discards data; the lack of these data has minimal impact on fishing mortality estimates and
results in a slight inflation of the biomass.

No Spanish landings data were available for 2011, which increases the uncertainty in the advice. To overcome this lack
of data Spanish landings in 2011 were assumed to be the same as 2010. Historically, Spain is associated with 5-10% of
the overall landings, but it is noted that this has been increasing in recent years.

The outcomes of'this assessment are robust regarding the status of the stock relative to reference points.

Scientific basis

Assessment type Bayesian state-space biomass dynamic model.

Input data Landings and discards data, and survey cpue trends (SAMISS-Q2, IAMISS-Q2, Sco-IBTS-
Q1, ScolBTS-Q3, ScoWIBTS-QI until’2010, Sco-WIBTS-Q4, until 2010).

Discards and bycatch Discards are included in the assessment.

Indicators None.

Other information This stock was benchmarked at WKFLAT (2011) and at IBP-MEG (2012).

Working group report  WGCSE
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5.4.37 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Megrim (Lepidorhombus spp.) in Divisions IVa and Vla

Reference points

Type Value Technical basis

MSY MSY Buigger 9700 t 50% Bysy

Approach Fuisy 0.29 Estimated directly from the model.
Bin 5800t 30% Busy

Precautionary | By, Not defined.

Approach Fim Not defined.
Fla Not defined.

(unchanged since 2012)

Outlook for 2013 and 2014

Basis: F2012/FMSY = F2011/FMSY =0.51.

Total catch option 2013 (tonnes)*
Catch (2013) 4000 5000 5500 6000
Landings (2013)" 3400 4250 4700 5100
Discards (2013)" 600 750 800 900
Probability of Biomassz 4 falling below MSY By, 1% 3% 4% 6%
Probability of Biomass,q4 falling below By;,, 0% 1% 1% 2%
Stock size (B2o14/Busy) 1.41 1.25 1.21 1.16
Fishing mortality (F03/Fusy) 0.60 0.89 1.00 1.19

Weights in tonnes.
! Assuming the 2011 landings:discards ratio of 0.85:0.15.
*Probabilitics are based on bootstrap sampling.

MSY approach

Following the ICES MSY framework implies a fishing mortality at Fygv = 0.29, resulting in landings of no more than
4700 tin 2013 and 2014. The probability of the SSB falling below MSY By, is less than 4%.

Additional considerations
Management considerations

There have been substantial reductions in effort associated with the Scottish and Irish fleets since 2002; these are
considered to have contributed to the decline of landings in Subareca VI, which are well below the TAC. Official
landings in Subarea I'V and Division Ila in recent years are close to the TAC.

Fishing effort in Divisions VIa and IVa has declined substantially since 2000.

Area misreporting has been prevalent as megrim catches were misreported from Subarea VI into Subarea IV, due to
restrictive quotas for anglerfish (i.e. vessels targeting anglerfish misreported all landings including megrim from
Subarea VI into Subarea IV). However, in the most recent years there is evidence to suggest that this has reversed as the
Subarea IV TAC has become more restrictive, increasing targeting of megrim in response to more restrictive fishing
opportunities for other species, ¢.g. cod. The extent of this problem is unknown and should be quantified through
integrated logbook and VMS analysis. Redistribution of landings between Divisions VIa and IVa has not be undertaken
by ICES in recent years. Combining the stocks of Divisions VIa and IVa also has the advantage of eliminating the
impact of arca misreporting between the two areas.

ICES notes that the current TAC area is inconsistent with the ICES advice.
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The effects o fregulations

In 2010, new mesh regulations introduced in Division Via which have increased the mesh size from 100 to 120 imn
(vessels >15 m) has resulted in an increase in the length of first capture. This measure, coupled with further effort
restrictions associated with the long-term management plan for cod (Council Regulation (EC) No. 1342/2008) is likely
to result in further effort displacement away from the shelf fisheries in Division Via. However, at this stage it is not
possible to quantify this until an integrated analysis of VMS and logbook data is conducted.

Data and methods

A Bayesian state-space biomass dynamic model is now used to provide quantitative management advice. The model
utilizes indices from six fisheries-independent surveys and catch data. Due to paucity and absence of discard data,
historical discards levels are assumed.

Comparison with previous assessment and advice

Last year’s assessment was based on trends of the same model used this year. This year, discards information is
included in the model (ICES, 2012b) and a full analytical assessment is used as the basis for advice.

Assessment and management area

Since 2009, ICES advice on megrim lias included Subarea IV (North Sea). This is because the spatial distribution of
landings data and the survey catches provide good evidence that suggest the megrim population is contiguous between
Divisions IVa and Via. Therefore, ICES now considers megrim in Divisions Via and IVa as a single stock. This is
inconsistent with the current management separation of Subareas VI and IV.

Figure 5.4.37.2 Megrim (Lepidorhombus spp.) in Divisions IVa and Via. Management area (red boxes) and
assessment area (blue hatched area).

Sources

ICES. 2011a. Report of the Benchmark Workshop on Flatfish (WKFLAT), 1-8 February 2011, Copenhagen, Demnark.
ICES CM 2011/ACOM:39. 257 pp.

ICES. 2011b. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 11-19 May 2011, Copenhagen,
Denmark ICES CM 2011/ACOM:12.

ICES. 2012a. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2011, Copenhagen,
Denmark ICES CM 2012/ACOM:12

ICES. 2012b. Report ofthe Inter Benchmark Protocol for Megrim in Subarea IV and Division IVa (IBPMeg), 2-6 April
2012. By correspondence. ICES CM 2012/ACOM:67. 23 pp.
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Figure 5.4.37.3 Megrim (Lepidorhombus spp.) in Divisions IVa and Via. Landings in tonnes (upper left panel).
Survey indices from six individual international bottom trawl (IBTS and WIBTS) and anglerfish
surveys (dots) with modelled catch per unit effort estimates from surplus production assessment
(black line) and 95% confidence intervals (dashed lines). SCO Ql Via and SCO Q4 Via
correspond to ScoWIBTS-QI and -Q4, respectively ( units: kg/hour), SCO QI IVa and SCO Q3
IVa correspond to ScolBTS-QI and -Q3, respectively (units: kg/hour), MONK Via corresponds to
the combined SAMISS-Q2 and IAMISS-Q2 in Division Via (units: tonnes), and MONK IVa
corresponds to SAMISS-Q2 (units: tonnes). Total biomass in tonnes.
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Table 5.4.37.1 Megrim (Lepidorhombus sppj in Divisions IVa and Via. ICES advice, management, and landings.

Year ICES Advice " Predicted Agreed Agreed TAC Official ICES

landings TAC Vb(EC) VI, Landings Landings2)

conesp. to XII, XIV

advice lla + 1V IV+IV  IVa+IVa
1987 Not assessed - 4.4 3.9 -
1988 Not assessed - 4.84 4.5 -
1989 Not assessed - 4.84 2.7 -
1990 Not assessed - 4.84 2.7 3.7
1991 No advice - 4.84 32 3.7
1992 No advice - 4.84 32 4.8
1993 No long-tenn gain in increased F - 4.84 3 43
1994 No long-tenn gain in increased F - 4.84 3 43
1995 No advice - 4.84 33 4.6
1996 No advice - 4.84 2.9 53
1997 No advice - 4.84 2.8 4.6
1998 Adequate catch controls - 4.84 2.7 4.2
1999 Maintain crurent TAC 4.84 4.84 2.5 3.8
2000 Maintain crurent TAC 4.84 4.84 24 3.6
2001 Maintain crurent TAC 4.84 4.36 24 33
2002 Maintain crurent TAC 4.36 4.36 1.6 23
2003 Maintain crurent TAC 4.36 4.36 1.7 23
2004 Reduce TAC to recent landings 3.6 1.89 3.6 1.4 1.8
2005 Reduce TAC to recent landings 2.3 1.74 2.88 0.9 n/a
2006 Reduce TAC to recent landings 2.3 1.74 2.88 0.9 1.1
2007 Reduce TAC to recent landings 2.1 1.48 2.88 1.01 1.3
2008 Reduce TAC to recent landings 1.4 1.59 2.59 1.38 1.6
2009 Same advice as last year 1.4 1.59 2.79 1.35 1.35
2010 No increase in effort - 1.75 3.07 1.59
2011 No increase in catches - 1.845 3.387 1.07 1.42
2012 No increase in catches -
2013 MSY framework 4.7
2014 No new advice, same as last year 4.7

Weights in thousand tonnes.

“Before 2011 advice was given for megrim in Divisions IVa, Via, and VIb combined.

2)Landings in Divisions IVa and Via and unallocated landings from Subarea IV. Landings in Division Vb (EC) and
Subareas XII and XIV are negligible.
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Table 5.4.37.2

Division Via
Country
Belgium
Denmark
France
Ireland
Netherlands
Spain
UK-
Eng+Wales+N.Irl.
UK - Scotland
UK

Offical Total
Unallocated
As used by WG

Area-misreported
landings

Megrim (Lepidorhombus sppj Divisions IVa and Via. Nominal catch (t) as officially reported to ICES by country, and ICES estimates of landings.

1990
0

0
398
317

91
25

1093

1924

286

2210

339

1991
1

0
455
260

48
167

1223

2154

278

2432

338

1992

0

0
504
317

25
392

887

2125

424

2549

466

1993

0

0
517
329

0

7
298

896

2047

674

2721

735

1994
1

0
408
304

327

866

1907

786

2693

871

1995

0

0
618
535

0

24
322

952

2451

1047

3498

1126

1996
0

0
462
460

22
156

944

2044

2010

4054

2062

1997

0

0
192
438

87
123

954

1795

1477

3272

1556

1998

0

0
172
433

0
111

65

841

1622

1083

2705

1156

1999 2000 2001

0

0
0
438
0
83
42

831

1394

1254

2648

1066

0

0
135
417

98
20

754

1424

823

2247

868

0

0
252
509

92

770

1630

843

2473

829

2002 2003 2004 2005

0

0
79
280

89

643

1105

723

1828

731

0

0
92
344
0
98
13

558

1105

537

1642

544

0

0
50
278
0
45
17

469

859

469

1328

421

0

0
48
156

69

269

552

561

n/a

2006 2007 2008 2009 2010
0 0 0 0 0
0 0 0 0 0

53 104 92 134 270
221 191 172 188 318

0 0 0 0 0
52 5 149 112 288
0 8 6

336 658 868 953

822
662 966 1287 1387 1698
213 n/a 8 0 0
875 1301 1545 1387 1698
212 478 250 0 0

2011
0

0
139
226

NA

705

1070

1070
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Table 5.4.37.2

Division IVa
Country
Belgium
Denmark
France

Germany

Germany, Fed. Rep.

of

Ireland
Netherlands
Norway
Spain
Sweden
UK-

Eng+Wales+N.Irl.

UK - England &
Wales

UK -N. Ireland
UK - Scotland
UK

Official total

As used by WG

Area-misreported
landings

(cont.)

1990
4
2

1126

1176

837

339

1992

36

1993

25

1994

27

1995

24

1996

14

1997

16

1998

18
14

1999

21

2000
10
29

2001

52

2002

2003

11
11

2004

NS IENCREEN |

11
<0.5

2005

W o~

19
<0.5

2006

= &~ &

2007
11

18
16

20

338

466

735

871

1126

2062

1556

1156

1066

868

829

731

544

421

n/a

n/a

212

478

2008

31
21

1526

1599

1349

250

2009
1.6

1476

1484

1484

2010

22

1469

1499

1499

2011
1.6
25

16

1367

1421

1421



Table 5.4.37.3

368

Megrim (Lepidorhombus spp.) Divisions IVa and VIa. Summary of stock assessment

(weights in tonnes).

Year B/Bysy F/Fysy Biomass Mean F  Landings Catch Discards
1985 2.32 0.68 45874 0.18 4499 6427 1928
1986 1.7 0.5 33916 0.13 2858 4049 1191
1987 1.53 0.92 30423 0.24 4614 6485 1871
1988 1.62 1.01 31987 0.26 5212 7266 2054
1989 1.25 0.8 24811 0.2 3451 4773 1322
1990 1.08 0.8 21298 0.2 3047 4181 1134
1991 0.98 0.95 19409 0.24 3310 4506 1196
1992 1 1.01 19848 0.26 3574 4827 1253
1993 1.13 0.95 22380 0.24 3802 5095 1293
1994 1.4 0.8 27534 0.2 3900 5187 1287
1995 1.44 0.93 28371 0.24 4670 6163 1493
1996 1.44 1.06 28452 0.27 5253 6881 1628
1997 1.21 1.12 24030 0.29 4856 6313 1457
1998 1.27 0.92 25039 0.24 4253 5488 1235
1999 1.37 0.74 27127 0.19 3759 4814 1055
2000 145 0.65 28578 0.17 3494 4442 948
2001 1.33 0.71 26232 0.18 3571 4507 936
2002 1.26 0.58 24815 0.15 2803 3512 709
2003 1.21 0.5 23721 0.13 2369 2947 578
2004 1.16 0.45 22715 0.11 2067 2553 486
2005 0.99 0.37 19504 0.09 1527 1873 346
2006 1.05 0.48 20633 0.12 2054 2501 447
2007 1.16 0.5 22860 0.13 2348 2839 491
2008 1.31 0.55 25721 0.14 2894 3475 581
2009 1.57 0.44 30757 0.11 2759 3291 532
2010 1.43 0.5 28208 0.13 2909 3446 537
2011 1.33 0.51 26071 0.13 2779 3269 490
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5.4.38 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Megrim {Lepidorhombus spp) in ICES Division VIb (Rockall)

Advice for 2013

Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 160 tonnes. This
is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).

ICES advises that the management area should be consistent with the stock area.

Stock status
F (Fishing Mortality)

2009-2011
MSY (FMmsY) 0 Unknown
Precautionary e Unknown
approach (r pa,Fiim)
Qualitative evaluation & Below poss. reference points
SSB (Spawning Stock Biomass)
2007-2011
MSY (Btrigger) Unknown
Precautionary
k
approach (BpaBilm) Unknown
Qualitative evaluation (N) Decreasing
Landings Biomass
1200
1000
800
600
400
200
1990 1995 2000 2005 2010
Harvest ratio
Figure 5.4.38.1 Megrim (Lepidorhombus spp) in Division VIb (Rockall). Landings (in tonnes) (left panel) and biomass from

survey (SCO-IV-VI-AMISS-Q2) (in tonnes) (right upper panel) with 95% confidence intervals. Harvest ratio:
landings/biomass (right lower panel).

There is no analytical assessment for this stock. Survey indices for Division VIb show an increase in biomass over the
time series from 2005 to 2010, followed by a decline in 2011. The average ofthe stock size indicator, biomass from the
survey, in the last two years (2010-2011) is 7% lower than the average of the three previous years (2007-2009). The
harvest ratio lias been on a low and stable level since 2007.
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Management plans

No specific management objectives are known to ICES.

Biology

There are two separate TAC areas for megrim, VI and IV, but there is little evidence to suggest that the megrim in
Subarea IV and Via are separate stocks. ICES (2011) concluded that megrim in ICES Divisions Via and IVa should be
treated as a single stock and megrim in ICES Division VIb (Rockall) should be treated as a separate stock.

The fisheries

Megrim is predominantly caught using otter trawls.

Catch distribution Total landings 138 t, where 100 % landings associated with OTB >100imn. Discard data
not available.

Quality considerations

Discards and landings sampling data lias historically been assigned to ICES Subarea VI. It is important that sampling
programmes are assigned at an ICES division level to obtain data from Divisions Via and VIb separately. Depth and sex
stratified age information should be collected from the fishery independent surveys covering this stock.

The advice is based on survey cpue (SCO-IV-VI-AMISS-Q2), used as an indicator of stock size. The decline at the end
of the time series is not in agreement with the signal from the coimnercial Ipue. Estimated landings in 2011 were only
1381and the coimnercial Ipue lias shown an increase in recent years.

The methods applied to derive quantitative advice for data limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Survey trends based assessment.

Input data Landings data, survey cpue trends (SCO-IV-VI-AMISS-Q2).
Discards and bycatch Not included in the assessment.

Indicators Coimnercial Ipue indicex (IRE TRI).

Other information Benclunarked at WKFLAT (2011).

Working group report WGCSE
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5.4.38 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Megrim (Lepidorhombus spp) in Division VIb (Rockall)

Reference points
No reference points have been defined for this stock.
Outlook for 2013

No reliable assessment can be presented for this stock. The main cause of this is the lack of basic data. Therefore,
fishing possibilities cannot be projected.

ICES approach to data limited stocks

For data limited stocks for which a biomass index is available, ICES uses as harvest control rule on an index-adjusted
status-quo catch. The advice is based on a comparison of the two most recent index values with the three preceding
values, combined with recent catch or landings data. Knowledge about the exploitation status also influences the
advised catch.

For this stock the biomass is estimated to have decreased by 7% between 2007-2009 (average of the three years) and
2010-2011 (average of the two years). This implies a decrease of catches of 7% in relation to the last three years
average landings, corresponding to catches of no more than 160 tonnes. Considering that the harvest ratio is very low,
no additional precautionary reduction is needed.

Additional considerations

The survey biomass indicator for Rockall megrim was computed assuming a survey catchability of 0.3. There is some
uncertainty concerning this catchability value, but it is believed to be in the range 0.2-0.3. This implies a biomass of
megrim in Division VIb (Rockall) in excess of 4000 tonnes. Current landings are in the order of <200 tonnes implying
a harvest ratio of < 5%.

The extent of area misreporting between management or stock areas is unknown. For stocks like megrim on the
northern shelf, there is a need for improved spatio-temporal resolution of commercial catch and effort data through
integration of VMS and logbook data from countries engaged in the fishery.

Commercial Ipue are shows an increase in recent years (Figure 5.4.38.3).

Management considerations

There have been substantial reductions in effort associated with the Scottish and Irish fleets since 2002 and this is
considered to have contributed to the decline of landings in Subarea VI. Landings in VI are well below the TAC.

ICES notes that the current TAC area is inconsistent with the ICES advice.

The effects of regulations

Technical measures are in place and the minimum landing size is 20 cm.

No information is available on changes in the French and Spanish fleets operating in this area.

Data and methods

The information for megrim is being developed, with improvements to both industry-related data and surveys.
There is currently seven years of survey data, which is now considered sufficient to provide advice on stock trends.
Comparison with previous assessment and advice

The basis for last year advice was precautionary considerations. This year the advice is based on the ICES approach to
data limited stocks.
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Assessment and management area

ICES considers megrim in VIb as a single separate stock since 2011. This is inconsistent with the current management
area.

Figure 5.4.38.2 Megrim (Lepidorhombus spp) in DivisionVIb Megrim management area (red boxes) and
assessment area (blue hatched area).

1995 2000 2005 2010

Figure 5.4.38.3 Megrim (Lepidorhombus spp) in DivisionVIb. Lpues for Irish otter trawl vessels (values in
logarithmic scale).

Sources

ICES. 2012. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM: 12.
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Table 5.4.38.1

Year

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

ICES Advice 11

Not assessed

No advice

No advice

No long-tenn gain in increased F
No long-tenn gain in increased F
No advice

No advice

No advice

Adequate catch controls
Maintain crurent TAC
Maintain crurent TAC
Maintain crurent TAC
Maintain crurent TAC
Maintain crurent TAC

Reduce TAC to recent landings
Reduce TAC to recent landings
Reduce TAC to recent landings
Reduce TAC to recent landings
Reduce TAC to recent landings
Same advice as last year

No increase in effort

No increase in catches

No increase in catches

Catch decrease by 7%

Weights in ‘000 t.

I'Before 2011 advice was given for Megrim in Division IVa, Via and VIb combined.

ICESAdvice 2012 Book 5

Predicted catch
conesp. to advice Vb(EC) VI, XII,

4.84
4.84
4.84
436
436
3.6
2.3
2.3
2.1
1.4
1.4

<0.16

Megrim (Lepidorhombus spp) in Division VIb. Advice, management and landings.

Agreed TAC

XIV
4.84

4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.84
4.36
436
4.36
3.6
2.88
2.88
2.88
2.59
2.79
3.079
3.387
3.387

Offrcial
Landings

VIb
0.804
1.045
1.073
0.925
1.046
0.816
0.843
1.009
1.091
0.866
0.964
0.824
0.455
0.632
0.528
0.382
0.344
0.106
0.294
0.226

0.139
0.138
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Table 5.4.38.2 Megrim (Lepidorhombus spp) in DivisionVIb. Nominal catch per country (in tonnes) as officially reported to ICES.

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Belgium - - - - - - - - - - - - - - - - - -
France - - - - - - - - - 4 <05 <05 - - - - -
Treland 196 240 139 128 176 117 124 141 218 127 167 176 87 83 43 68 95 87 68 48 47 72
Spain 363 587 683 594 574 520 515 628 549 404 427 370 120 93 71 88 59 19 84 0 0
UK - Eng+Wales+N.Irl. 19 14 53 56 38 27 92 76 116 57 57 42 41 74 42 19 9
UK - England & Wales 1
UK - Scotland 226 204 198 147 258 152 112 164 208 278 309 236 207 382 372 207 181 141 178
UK 92 66
Official Total 804 1045 1073 925 1046 816 843 1009 1091 866 964 824 455 632 528 382 344 106 294 226 139 138
Table 5.4.38.3 Megrim (Lepidorhombus whiffiagonis) in DivisionVIb. Biomass from the SCO-IV-VI-AMISS-Q2 survey(in tonnes).
Biomass 95% confidenee intervals |
Low Upper
2263 657 3870
3033 1617 4447
4297 3227 5367
5760 3027 8490
5023 3830 6217
6370 4433 8310
2950 2193 3707



5.4.39 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Pollack in Subareas VI and VII (Celtic Sea and West of Scotland)

Advice for 2013 and 2014

Based on the ICES approach for data limited stocks, ICES advises that catches should be no more than 4200 tonnes.
This is the first year that ICES is providing quantitative advice for data limited stocks (see Quality considerations).
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation e Insufficient information

SSB (Spawning-Stock Biomass)

2009-2011
Qualitative evaluation e Insufficient information
12
Landings
10
8
9]
g«
5y
2
0
Figure 5.4.39.1 Pollack in Subareas VI and VIL Official landings (tonnes).

The available information is insufficient to evaluate the exploitation and the trends of pollack in the Celtic Sea
ecoregion.

Management plans

No specific management objectives are known to ICES.
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Biology

Pollack (Pollachius pollachius) is a benthopelagic species, found mostly close to the shore over hard bottom. It usually
occurs at 40-100 m depth, but is found down to 200 m. A maximum size of 130 cm, a maximum weight of 18.1 kg and
a maximum age of 15 years are reported. Growth is fairly rapid, approaching 10 cm per year. Pollack in the 0-group are
found in shallow coastal waters, and move to deeper waters as they grow. Maturity occurs at approximately 3 years and
spawning occurs mainly in the first half of'the year, with the exact timing varying along the latitudes.

The fisheries

French and Irish data indicate that most pollack in the Celtic Sea ecoregion is caught by trawls and gillnets. Other gears
such as lines, seine nets and beam trawls contribute to a lesser extent. In 2010, 98% of the landings originated from
Subarea VII, and Ireland, UK and France together comprised 99% ofthe official landings. There are indications of high
catches by recreational fisheries on a local scale but these have not been reported.

Landings in 2011 were 4.12 kt (99% in subarea VII).
Quality considerations

ICES analyzed data for pollack in the Celtic Sea and West of Scotland for the first time in 2011. There is insufficient
information to evaluate the status of pollack in this area.

Pollack has a preference for wrecks and rocky bottom habitat, making it difficult to catch with trawls and therefore
poorly suited for monitoring by research surveys. Some length frequency data are available for recent years, but area
specific data on life history parameters are missing and should be collected in surveys and through market sampling.
Data on growth and maturity, as well as more information from the fisheries, are needed. Landings figures are
incomplete and erratic and further scrutiny of'this information is required.

The advice is based on estimates of the Depletion-Corrected Average Catch (DCAC) method which uses historical
catch data and estimates of stock depletion over the catch time series to estimate sustainable yields. The methods
applied to derive quantitative advice for data limited stocks are expected to evolve as they are further developed and
validated.

Scientific basis

Assessment type DCAC (Depletion-Corrected Average Catch)
Input data Catch statistics

Discards and bycatch Not included in the assessment

Indicators None

Other information None.

Working group report WGNEW. WGCSE
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5.4.39 Supporting Information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Pollack in Subareas VI and VII (Celtic Sea and West of Scotland)

Reference points
No reference points have been defined for this stock.
Outlook for 2013 and 2014

No reliable assessment can be presented for this species in the Celtic Sea ecoregion. The main cause of this is lack of
reliable data; therefore, fishing possibilities cannot be projected.

ICES approach to data limited stocks

For data limited stocks with an approximate natural mortality rate of < 0.2 and only catch or landings data available,
ICES considers the Depletion-Corrected Average Catch (MacCall, 2009), an extension of the potential-yield formula, as
a method for estimating sustainable yield for data-poor fisheries.

For these subareas VI and VII, historic catch statistics from 1986 to 2011 were used. The recent catch (last three year
average) in VI is less than average DCAC suggested catch. For this area a step increase of 10% is applied to the recent
catch. In area VII the recent catch was very similar to the average DCAC suggested catch. This corresponds to catches
of no more than 4200 tonnes for subarcas VI and VII, which is roughly 1% more than recent catch.

Additional considerations
Regulations and their effects

In Subarea VI, there is evidence of very low effort targeting this species due to restrictive regulations for inshore
fisheries.

Stock identity

In the absence of specific information on stock structure, the ICES ecoregions are chosen as a minimum level of
disaggregation for the definition of stock units. This is an interim solution until more information is available on stock
units.

Uncertainty in the assessment

The ICES official landings statistics displays erratic time series per country. For example in the period 1967-1972,
Sweden is declaring substantial landings; whereas it is Spain during the period 1981-1988 (see Tables 5.4.39.2-3).
France, a major contributor to the landings, starts declaring in 1977 and has no declarations in 1999. From 1977
onwards, there is a long term downward trend, due mainly to the French threefold reduction of landings over the time
period. The erratic overall landings data are still more visible in the landings per areas (Figure 5.4.39.1). Nevertheless,
the Celtic Sea (i.e. Divisions VIIf-k) and the Western Channel (i.e. Division VIle) compose the majority of the landings
(Figure 5.4.39.2). Landings in Subareca VI have always been low and are now close to zero.

Pollack is a target for recreational fisheries, especially angling and spearfishing from shore and from boat, and
recreational landings are not included in the data analysis. A survey conducted by France in 2006-2008 estimated
annual recreational catches of pollack to be 3500 t +/-2500 t, the majority of which originates from the English Channel
(ICES, 2010b). Catches by recreational fisheries should be monitored by all nations involved in this fishery and this
historical evolution through time should also be investigated.

Management considerations

Although the overall TAC is not limiting, in some countries quotas are limiting,

ICES Advice 2012, Book 5 377



Comparison with previous assessment and advice

The DCAC model, which is specifically developed to estimate a likely sustainable yield in data limited situation
(MacCall, 2009), was used for this stock this year. The model was ran with a range of input parameters tailored for this
stock and proved to be reasonably insensitive to these (shown in Figure 5.4.39.2). The outputs were in line with what is
known from the species in the area.

Data requirements

More information is needed on
stock identity of pollack within the ICES area
details of'the fisheries (more spatial detail in landings data - especially for the earlier years in the time series,
landings by gear, length compositions, discards)life history/biological parameters (surveys and coimnercial
sampling)
recreational fisheries (catch and effort statistics)

Sources

ICES. 2010. Report of the Working Group on the Celtic Seas Ecoregion (WGCSE), 12-20 May 2010, Copenhagen,
Denmark ICES CM 2010/ACOM:12. 1435 pp.

ICES. 2010b. Report of the Planning Group on Recreational Fisheries (PGRFS), 7-11 June 2010, Bergen Norway.
ICES CM 2010/ACOM:34. 168 pp.

MacCall, A.D. 2009. Depletion-corrected average catch: a simple formula for estimating sustainable yields in data-poor
situations. - ICES Journal of Marine Science, 66: 2267-2271.

Quero, J.C. and J.J. Vayne. 1997. Les poissons de mer des péches francaises. Editions Delachaux et Niestlé. 304 pp.
Svetovidov, A. N. 1986. Gadidae. In Fishes of the North-eastern Atlantic and the Mediterranean (Whitehead, P. J. P.,
Bauchot, M.-L., Hureau, J.-C., Nielsen, J. & Tortonese, E,, eds), pp. 680-710. Paris: UNESCO.

DCAC - Pollack - Subarea VI DCAC - Pollack -Subarea VIl

Average DCAC

o~

1950 1960 1970 1980 1990 2000 2010 1950 1960 1970 1980 2000 2010

Figure 5.4.39.2 Pollack in Subareas VI and VII. Time series of landings and outputs from the DCAC analysis. The
thick lines and grey box corresponds to the period used for the analysis and the sensitivity of the
input parameters to the model.
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Table 5.4.39.1

Year ICES Advice

2000
2001
2002
2003
2004
2005

2006
2007

2008
2009
2010
2011
2012 No increase in catch

2013 Catch should be no more than 1%
more than recent catch (last 3 years)
2014 Same as 2013 catch advice

Weights in tonnes.

VI; EC waters o f Vb; international waters o f XII and XIV.

ICESAdvice 2012, Book 5

Predicted
catch
corresp.
to advice

<4200

<4200

EU

TAC
Subarea

VI
1100
1100
1100
880
704
563

450
450

450
450
450
397
397

EU TAC
Subarea

Vil

17000
17000
17000
17000
17000

17000
15300
15300

15300
15300
13770
13495
13495

Total
Official
landings

Subarea VI

191
217
131
203
136
67

37
58

53
36
78
45

Pollack in Subareas VI and VII. ICES advice, management and official landings.

Total Official
landings
Subarea

VII
5377
5885
5922
5348
4786
4725

4661
4611

3861
4063
4065
4072

5568
6102
6053
5551
4922

4792

4698
4669

3914
4099
4142
4117

Total Official
landings2’
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Table 5.4.39.2 Pollack in Subareas VI and VII. Official landings by country in Subarea VI.

Belg. Denm. Fran. Germ. Irel. Neth. Norw. Port. Spain Swed. UK T{)]tlal
1950 1 - - - - - - - - - 295 296
1951 - - - - - - - - - - 484 484
1952 - - - - - 1 - - - - 503 504
1953 - - - - - - - - - - 422 422
1954 - - - - - - - - - - 452 452
1955 - - - - - - - - - - 566 566
1956 - - - - - - - - - - 528 528
1957 - - - - - - - - - - 547 547
1958 . - - 23 - - - - - - 710 733
1959 1 - - 6 - - - - - - 607 614
1960 15 - - - - - - - - - 441 456
1961 1 - - 1 125 - - - - - 259 386
1962 2 - - 8 197 - - - - - 235 442
1963 6 - - 2 204 - - - - - 320 532
1964 1 - - 1 130 - - - - - 368 500
1965 1 - - 1 402 - - - - - 496 900
1966 2 - - - 200 - - - - - 428 630
1967 1 - - 1 263 - - - - 1106 413 1784
1968 5 - - 2 214 - 148 - - 1012 500 1881
1969 1 - - 4 282 - - - - 1224 667 2178
1970 2 - - 1 398 - - - - 756 447 1604
1971 1 - - 5 75 - - - - 750 256 1087
1972 1 - - 1 127 - - - - 779 317 1225
1973 2 - - - - - - - - - 503 505
1974 6 - - - - 3 - - - - 359 368
1975 <0.5 - - 1 - 1 4 - - - 393 399
1976 7 - - - - 1 - - - - 519 527
1977 - - 196 - - 1 2 - - - 493 692
1978 - - 196 - - - 4 - - - 553 753
1979 - - 310 - - - - - - - 350 660
1980 - - 36 - - - - - - - 233 269
1981 - - 342 - - - - - 55 - 185 582
1982 - <0.5 272 - - - - - 95 - 103 470
1983 - - 331 - - - - - 86 - 148 565
1984 - - 212 - - - - - 222 - 194 628
1985 <0.5 - 224 1 - - - - 283 - 328 836
1986 - - 145 - 223 - - - 2217 - 187 2772
1987 - <0.5 108 - 103 - - - 860 - 259 1330
1988 - <0.5 128 - 163 - - - 1925 - 221 2437
1989 - <0.5 111 1 103 - - - - - 179 394
1990 - - 76 - 150 - 1 - - - 192 419
1991 - - 31 - 145 - - 4 - 189 369
1992 - <0.5 21 - 23 - - - <0.5 - 203 247
1993 - - 39 - 12 - - - - - 273 324
1994 - - 34 <0.5 26 - <0.5 - - - 276 336
1995 - - 64 3 83 - - - - - 354 504
1996 - <0.5 29 <0.5 97 - 1 - - - 210 337
1997 - - 14 1 69 - 2 - - - 162 248
1998 - - 21 - 60 - - <0.5 <0.5 - 147 228
1999 - - - - 73 - 3 - <0.5 - 136 212
2000 - - 11 2 62 - - - - - 116 191
2001 - - 8 - 108 - - - - - 101 217
2002 - - 9 - 26 - - - - - 96 131
2003 <0.5 - 3 - 88 - 1 - - - 111 203
2004 <0.5 - 2 - 68 - 1 - - - 65 136
2005 - - 23 - 28 - - - - - 16 67
2006 - - 3 - 25 - <0.5 - 4 - 5 37
2007 - - 10 - 21 - 6 - - 21 58
2008 - - 8 - 21 - 1 - - - 23 53
2009 - - 7 - 5 - <0.5 - - - 25 37
2010 - - 6 - 34 - <0.5 - - - 38 78
2011 - - 3 - 8 - - - - - 34 45
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Table 5.4.39.3 Pollack in Subareas VI and VII. Official landings by country in Subarea VIIL.
. Total
Belg. Denm. Fran. Germ. Irel. Neth. Norw. Spain UK VII
1950 93 - - - - - - - 375 468
1951 74 - - 2 - - - - 380 456
1952 80 - - 10 - - - - 336 426
1953 34 - - - - - - - 252 286
1954 17 - - 4 - - - - 365 386
1955 38 - - - - - - - 247 285
1956 67 - - 1 - - - - 155 223
1957 219 - - 6 - - - - 367 592
1958 342 - - 17 - - - - 233 592
1959 158 - - 32 - - - - 251 41
1960 317 - - - - - - - 267 584
1961 268 - - - 360 - - - 210 838
1962 367 - - 1 369 - - - 170 907
1963 95 - - - 411 - - - 176 682
1964 299 - - - 342 - - - 194 835
1965 362 - - - 335 - - - 231 928
1966 456 - - - 438 - - - 175 1069
1967 417 - - - 474 - - - 202 1093
1968 214 - - - 508 - - - 167 889
1969 142 - - - 794 - - - 161 1097
1970 165 - - 1 724 - - - 120 1010
1971 114 - - - 673 - - - 116 903
1972 142 - - - 1073 - - - 123 1338
1973 89 - - - - 3 - - 127 219
1974 299 - - - - 13 - - 223 535
1975 295 - - - - 17 - - 290 602
1976 339 - - - - 4 - - 421 764
1977 157 1 3569 - - 1 - - 465 4193
1978 186 21 5496 14 - 8 - - 515 6240
1979 151 18 5119 76 - 1 - - 696 6061
1980 237 7 5242 - - 1 - 1 769 6257
1981 244 - 5814 - - 3 - 23 780 6864
1982 154 - 4253 - - - - 32 1022 5461
1983 167 - 6214 - - - - 26 1045 7452
1984 207 - 3927 - - - - 486 1100 5720
1985 269 - 3741 - - - - 20 1022 5052
1986 241 - 4574 - 1335 - - 17 1795 7962
1987 149 - 5213 - 848 - - 19 2010 8239
1988 191 - 5211 - 1066 - - 22 1740 8230
1989 145 - 3893 - 994 - - 18 1487 6537
1990 133 - 4831 - 1066 - - 26 1914 7970
1991 76 - 3211 - 1045 - - 22 1962 6316
1992 62 - 2849 - 1014 - - 19 1889 5833
1993 55 - 2325 - 1137 - - 7 2135 5659
1994 94 - 2621 - 921 - - 8 2391 6035
1995 88 2 2315 - 1107 - - 4 2168 5684
1996 94 - 2684 - 1190 6 - 5 2519 6498
1997 99 - 2443 - 984 4 <0.5 7 2540 6077
1998 92 - 2375 - 886 1 - 11 2347 5712
1999 86 - - - 976 - 3 19 1703 2787
2000 71 - 2422 - 1069 - - 5 1810 5377
2001 100 - 2515 - 1274 - - 9 1987 5885
2002 117 - 2481 - 1308 - - 17 1999 5922
2003 113 - 2284 - 1151 - - 12 1788 5348
2004 104 - 1914 - 1049 1 - 13 1705 4786
2005 98 - 2198 - 728 1 - 16 1684 4725
2006 79 - 2213 - 809 1 - 28 1513 4643
2007 91 - 1970 - 782 3 - 1 1764 4611
2008 76 - 1579 - 738 1 - 14 1453 3861
2009 42 - 1670 - 828 4 - 3 1545 4092
2010 35 - 1846 - 942 2 - 3 1459 4284
2011 28 - 1415 - 912 1 - - 1716 4072
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5.4.40 Advice June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Grey gurnard in Subarea VI and Divisions VIla-c and e-k (Celtic Sea and
West of Scotland)

Advice for 2013 and 2014

ICES advises on the ICES approach to data-limited stocks, implying that catches in 2013 should be reduced by 20% in
relation to the average catch of the last three years. Because the data for catches of grey gurnard are considered highly
unreliable, ICES is not in a position to quantify the result.

This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).
ICES advises that the management area should be consistent with the assessment area.

Stock status
F (Fishing Mortality)
2009-2011

Qualitative evaluation Insufficient information

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Insufficient information

The available information is inadequate to evaluate overall biomass or abundance trends. Landings data are not
presented for this species because gurnard catches were often reported in one generic category of “gurnards” until 2010.
In addition, landings data are considered only marginally informative because catches are mainly discarded.

Management plans
No specific management objectives are known to ICES. There is no TAC for this species.
Biology

Grey gurnard. Eutrigla gurnardus, occurs throughout the Northeast Atlantic, with the main population residing in the
North Sea. It is an abundant demersal species forming dense semi-pelagic aggregations in winter; in summer the species
is more widely distributed. Spawning takes place in spring and summer. Nursery areas do not appear to be well defined.
Grey gurnard has a large span of ages up to group 14 at around 40 cm, and above 19-20 cm all individuals can be
considered mature.

The fisheries
Currently, grey gurnard is a bycatch species in demersal fisheries, mainly by trawlers. Catches are largely discarded.

Catch distribution Official landings (2011) = 82 1(21% in Subarea VI and 79% in Subarea VII). Discards
are unknown.

Quality considerations

Because the species is largely discarded, landings data do not reflect the actual catches. Given the high level of
discarding, only the EU Data Collection Framework (DCF) programme’s observations at sea can provide an accurate
estimate of catches.

The EVHOE-WIBTS-Q4 survey could be used as an indicator of abundance of grey gurnard in Divisions VIIf,g,h,j. The
availability of the time-series of abundance from the Spanish, UK, Russian and Irish surveys should provide indications
oftrend in the northern and central parts of the ecoregion (Subarea VI and Divisions Vila and Vlib.c).

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and
validated.
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Scientific basis

Assessment type No assessment.

Input data None.

Discards and bycatch No information on discards is used.

Indicators EVHOE-WIBTS-Q4.

Other information The first year ICES advised on grey gurnard was 2011, and in 2012 the advice was split

by ecoregion.
Working group report WGNEW, WGCSE
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5.4.40 Supporting information June 2012

ECOREGION Celtic Sea and West of Scotland
STOCK Grey gurnard in Subarea VI and Divisions VIla-c and e-k (Celtic Sea and
West of Scotland)

Reference points
No reference points have been defined for this stock.
Outlook for 2013 and 2014

No reliable assessment can be presented for grey gurnard in Subarea VI and Divisions VIla—c and e—k; therefore, no
catch projections are available.

ICES approach to data-limited stocks

For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current exploitation is
appropriate for the stock.

For this stock, the ICES approach to data-limited stocks implies that catches should decrease by 20% in relation to the
average catch of the last three years. Because the data for catches of grey gurnard are considered highly unreliable,
ICES is not in a position to quantify the result.

Additional considerations
Management considerations

Surveys in the area collect data for gurnards, but mainly due to the minor commercial interest, data processing is
concentrated on other stocks. At the moment information is available from only part of the area (Figure 5.4.40.1) and
this is not considered representative for the whole area. In order to assess this species using indicators from the surveys,
these will have to be developed and quality assured.

Management of all species in the demersal assemblage is best achieved in a multispecies and mixed-fisheries context.
Until this is implemented, ICES will give catch advice for individual species. The ICES ecosystem advice development
may influence the form of advice in future.

Stock identity

In the absence of specific information on stock structure, the ICES ecoregions are chosen as the minimum level of
disaggregation for the definition of stock units. This is an interim solution until more information is available on stock
units.

Data requirements

Before 2010, gurnards were often landed in one generic category of “gurnards”. Catch statistics are incomplete for
several years: some countries reporting no landings at all, other countrics reporting exceptionally high landings.
Appropriate data on catch and landings are needed, and they cannot be obtained retrospectively.

The two priority sources of information for this species are (i) the sampling information from on-board sampling
programmes and (b) the demersal surveys. This is of primary priority since this species is known to be heavily
discarded and captured in abundance by the surveys. Information from Russian surveys (2003, 2005, 2010) are also
available and should be taken into account in further analysis.

Comparison with previous assessment and advice
In 2011, the advice for grey gurnard was based on the precautionary approach and was given for the Northeast Atlantic

as a whole. This year, the advice is based on the ICES approach to data-limited stocks and this biennial advice is given
for three separate ecoregions: Bay of Biscay and Atlantic Iberian waters, North Sea, and Celtic seas.
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Sources

ICES. 2010. Report of the Working Group on Assessment of NewMoU Species (WGNEW), 11-15  October 2010,
ICES Headquarters, Demnark. ICES CM 2010/ACOM:21. 185 pp-

ICES. 2012a. Report ofthe Working Group on Assessment of New MoU Speciest WGNEW),5-9March 2012, ICES
Headquarters, Demnark. ICES CM 2012/ACOM:20.

ICES. 2012b. Report of the Working Group on Celtic Seas Ecosystems (WGCSE), 9-18 May 2012, Copenhagen,
Denmark ICES CM 2012/ACOM:12.
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Figure 5.4.40.1 Grey gurnard in Subarea VI and Divisions VIla-c and e-k. Abundance indicator (number per 30
minutes for all length classes combined), based on EVHOE-WIBTS-Q4 in Divisions VIIf,g,h,j.
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Figure 5.4.40.2 Grey gurnard in Subarea VI and Divisions VIla-c and e-k. Total international landings (in tonnes)
of gurnards from the Subarea VI and Divisions VIla-c and e-k. Part of the landings probably
consisted of grey gurnard. In the year 2000, Russia reported 26 000 t catches, which are not
included in this plot.
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Table 5.4.40.1 Grey gurnard in Subarea VI and Divisions VIIa-c and e-k. ICES advice and official landings.

Year  ICES Advice Predicted catch Official
corresp. to advice landings
2003 - 0.3
2004 - L5
2005 - 25
2006 - 0.2
2007 - 0.03
2008 - 0.01
2009 - 0.5
2010 - 0.08
2011 - 0.081

2012 No increase in catch -
2013 20% reduction in catches -
2014 Same catch advice as for 2013 -

Weights in thousand tonnes.
I’Preliminary.
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Table 5.4.40.2 Grey gurnard in Subarea VI and Divisions VIla—c and e—k. Official landings of grey gurnards per
subarea (in tonnes). Between 1950 and 1977, no countries reported landings. These data are
considered unreliable and should not be used for management purposes.

Year Belgium  France Ireland  Netherlands RussianFed. UK Total
1978 0 206 0 0 0 0 206
1979 0 165 0 0 0 0 165
1980 0 155 0 0 0 0 155
1981 0 0 0 0 0 0 0
1982 0 407 0 0 0 0 407
1983 0 271 0 0 0 0 271
1984 0 157 0 0 0 2 159
1985 35 130 0 0 0 2 167
1986 0 280 0 0 0 0 280
1987 37 216 0 0 0 0 253
1988 30 211 0 0 0 21 262
1989 34 646 0 0 0 0 680
1990 18 538 16 0 0 0 572
1991 17 298 15 0 0 4 334
1992 13 123 17 0 0 0 153
1993 11 113 10 0 0 1 135
1994 11 107 0 0 0 2 120
1995 7 101 0 0 0 0 108
1996 6 117 0 0 0 2 125
1997 8 61 0 0 0 2 71
1998 13 39 38 0 0 0 110
1999 11 0 0 0 0 0 11
2000 13 109 0 7 26081 0 26210
2001 3 116 0 0 3155 13 3287
2002 7 81 0 0 60 11 159
2003 3 66 0 1 263 0 333
2004 5 61 0 7 1401 0 1474
2005 9 39 0 8 2456 0 2532
2006 4 28 0 10 138 6 186
2007 4 24 0 1 0 4 33
2008 7 1 0 3 0 1 12
2009 11 33 0 1 0 8 53
2010 14 45 0 5 0 12 76

2011V 17 42 0 3 1 19 82
b Preliminary.
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5.4.41 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Lesser-spotted dogfish {Scyliorhinus canicula) in Subarea VI and Divisions
VIla-c, e-j (Celtic Sea and west of Scotland)

Advice for 2013 and 2014

Based on the ICES approach to data-limited stocks, ICES advises that current catches could be increased by a maximum
of 20%. Because the data for catches of lesser-spotted dogfish are not fully documented, ICES is not in a position to
quantify the result.. ICES does not advise that an individual TAC be set for this stock, at present.

This is the first year ICES is providing quantitative advice for data-limited stocks (see Quality considerations).

Stock status

F (Fishing Mortality)

2009-2011
MSY (Fmsy) Unknown
Precautionary Unknown
approach (Fpa,FHy L.
Abundance indices
Qualitative evaluation Decreasing
SSB (Spawning-Stock Biomass) Porcupine
2005-2011
MSY (B tngger) EtM Unknown
Precautionary
approach (BpaBllim) Unknown
Qualitative evaluation Increasing
7000 Landings PP :
Division VII f-j
6000 -
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0.0
Figure 5.4.41.1 Lesser-spotted dogfish (Scyliorhinus canicula) in Subarea VI and Divisions Vlla-c, e-j. Left: Reported

landings of lesser-spotted dogfish in Subareas VI and VII. Right: Abundance indices from surveys in: (top)
SpPGFS-WIBTS-Q4 (numbers per haul; boxes mark parametric standard error of the stratified biomass
index; lines mark bootstrap confidence intervals (a = 0.80, bootstrap iterations = 1000)); (middle) EVHOE-
WIBTS-Q4 in Divisions VIIf-j (relative abundance in numbers); (below) UK (E&W) BTS in Divisions Vlla-
f (mean catch per unit effort; dashed lines = mean annual cpue for 2005-2009, red line = mean annual cpue
for2010-2011).

Species-specific landings of lesser-spotted dogfish are stable or decreasing. The average of the UK E&W Beam trawl
survey (BTS), considered a stock size indicator, in the last two years (2010-2011) is 31% higher than the average ofthe
five previous years (2005-2009). Information from other surveys (i.e. SpPGFS-WIBTS-Q4 and EVHOE-WIBTS-Q4)
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also confirms the increased trend in abundance. Given increased abundance and reduced catches, it can be inferred that
exploitation rate (fishing mortality) lias declined.

Management plans
There are no known management objectives for this stock.
Biology

Lesser-spotted dogfish is a small, productive, oviparous shark. It is one of the most coimnon small sharks in this
ecoregion. It lias a high discard survival rate.

The fisheries

Lesser-spotted dogfish are mainly bycaught in mixed demersal fisheries. They are generally of low-commercial value
and discard rates are high. Discard survivorship is not quantified. Fisheries for lesser-spotted dogfish may take place for
use as bait in pot fisheries, but this is not quantified.

Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations

Landings are not considered to be reliable as this species can be landed using generic categories such as “dogfish and
hounds”. High levels of discarding take place. As there is no TAC for lesser-spotted dogfish, there is no obligation to
report these at species level.

Fishery-independent trawl surveys provide the longest time-series of species-specific information.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated.

Assessment type Survey- and landings-based trends.

Input data Surveys: SpPGFS-WIBTS-Q4, EVHOE-WIBTS-Q4, and UK (E&W) VIIafBTS.
Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF
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S.4.41 Supporting informationOctober 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Lesser-spotted dogfish (Scyliorhinus canicula) in Subarea VI and Divisions
VIla—c, e—j (Celtic Sea and west of Scotland)

Reference points
No reference points have been defined for this stock.
Outlook for 2013 and 2014
No reliable quantitative assessment can be presented for this stock. Therefore, no catch projections are available.

ICES approach to data-limited stocks
For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.
For this stock the abundance is estimated to have increased by more than 20% between 2005 and 2009 (average of the
five years) and 2010-2011 (average of the two years) in the UK E&W BTS VIIaf survey. This implies that catch could
increase by a maximum 20% in relation to the last three years average catch. Because the data for catches of lesser-
spotted dogfish are not fully documented, ICES is not in a position to quantify the result. French and Spanish surveys

show an increase, although this follows a decline after a very large abundance estimate in 2007 and 2008.

Because current exploitation levels are not thought to be detrimental to these stocks and there is a consistent increase in
abundance over an extended period of time, no additional precautionary buffer is needed.

ICES does not advise that an individual TAC be set for this stock, at present.
Additional considerations
Comparison with previous assessment and advice

The advice is based on Category 3 of ICES approach to data-limited stocks. The previous advice was based on ICES
precautionary considerations.

Source

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Figure 5.4.41.

Figure 5.4.41.

Table 5.4.41.1
Year

2007
2008
2009
2010
2011
2012
2013

2014
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2 Lesser-spotted dogfish in the Celtic seas. Temporal trends in relative biomass in the French

Divisions VIIf-j EVHOE-WIBTS-Q4 survey.
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a aD a a a a a a a a a

3 Lesser-spotted dogfish in the Celtic seas. Trends in biomass index (kgehaul-) during the
Porcupine survey time-series (2001-2011) (SpPGFS-WIBTS-Q4). Boxes mark parametric
standard error of the stratified biomass index. Lines mark bootstrap confidence intervals (a = 0.80,
bootstrap iterations = 1000).

Lesser-spotted dogfish in the Celtic seas. ICES advice, management, and landings.

ICES Predicted catch Agreed Official
Advice corresp. to advice TAC Landings
No advice No TAC 4.3
No advice No TAC 4.1
Status quo catch No TAC 32
No new advice, same as for 2009 No TAC 33
Maintain catch at recent level No TAC 4.7
No new advice, same as for 2011 No TAC

Increase catch by maximum 20% + no species -
specific TAC
No new advice, same as for 2013 -

Weights in thousand tonnes.
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Table 5.4.41.2 Lesser-spotted dogfish in the Celtic seas. Official species-specific landings by country (tonnes).

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 214 165 130 194
France 5395 5255 4509 4332 4353 4309 4182 4591 4568 46 4808
Ireland ) ) ) ) . 1487 465 796 386 470 407
Netherlands

Spain ) : : ) ) ) 51 73 22 67 77
UK (E&W) ) ) ) ) ) ) ) ) ) ) 11
UK (Scotland) . . . . . . . . . . .
Total 5395 5255 4509 4332 4353 5796 4698 5674 5641 713 5497

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Belgium 166 202 189 226 245 220 200 164 171 166 228
France 4922 4697 4361 4314 3937 3815 3881 3360 2456 2489 3850
Ireland 518 506 285 124  85.12 40 130 257 211 321 315
Netherlands 7 1 4
Spain 46 50 20 21 41 13 17 6 1 25 4
UK (E&W) ) ) 38 325 126 11 269 329 238 259
UK (Scotland) . 37 8 33 55 42 40 6 15 12 9
Total 5652 5492 4951 4718 4688 4256 4279 4062 3190 3252 4669

Table 5.4.41.3 Lesser-spotted dogfish in the Celtic seas. Mean annual CPUE of the UK(E&W) Beam trawl
surveys (BTS).

cpue in Divisions VIla—f,
Year from BTS (UK (E&W)
(ind hour™)
1993 16.9
1994 13.4
1995 12.8
1996 14.4
1997 233
1998 18.7
1999 24.1
2000 16.9
2001 21.2
2002 27.5
2003 16.0
2004 38.9
2005 21.3
2006 33.9
2007 28.6
2008 33.5
2009 38.9
2010 32.8
2011 49.0
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5.4.42 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Rays and skates in the Celtic Seas Ecoregion

Introduction

There are about 25 species of demersal elasmobranchs in the Celtic Sea ecoregion. This advice sheet addresses the main
skates and rays (Rajidae).

Section Stock

54421 Blonde ray (Raja brachyura) in Subarea VI (West of Scotland)

54422 Blonde ray (Raja brachyura) in Divisions Vlla, f, g (Irish and Celtic Sea)
54.423 Blonde ray (Raja brachyura) in Division VIle (Western English Channel)
54424 Thornback ray (Raja clavata) in Subarea VI (West of Scotland)

54.42.5 Thornback ray (Raja clavata) in Divisions VIla, f, g (Irish and Celtic Sea)
54.42.6 Thornback ray (Raja clavata) in Division VIle (Western English Channel)
54.42.7 Small-eyed ray (Raja microocellata) in Divisions VIIf, g (Celtic Sea)

54428 Small-eyed ray (Raja microocellata) in Division Vlle (Western English Channel)
54429 Spotted ray (Raja montagui) in Subarea VI (West of Scotland)

5.4.42.10 Spotted ray (Raja montagui) in Divisions VIla, f, g (Irish and Celtic Sea)

544211 Undulate ray (Raja undulata) in Division VIIj (Great Sole Bank)

54.42.12 Sandy ray (Leucoraja circularis) in the Celtic Sea ecoregion
54.42.13 Shagreen ray (Leucoraja fullonica) in the Celtic Sea ecoregion
54.42.14 Cuckoo ray (Leucoraja naevus) in the Celtic Sea ecoregion

54.42.15 Common skate, Dipturus batis complex (flapper skate (Dipturus cf. flossada) and blue skate (Dipturus
cf. intermedia)) in the Celtic Sea ecoregion

54.42.16 Other ray and skate species in the Celtic Sea ecoregion

Fisheries on skates are currently managed under a common TAC, although this complex comprises species that may
have different vulnerabilities to exploitation. TAC advice is based on the status of the main commercial species, with
species-specific advice for other species also provided where relevant.

Demersal elasmobranchs in this region are caught in mixed target and non-target fisheries. TACs alone may not
adequately protect these species as restrictive TACs may lead to high discarding.

At present fisheries on rays and skates are managed by means of a generic, multi-species TAC, along with prohibitions
for severely depleted species.

Management measures such as closed areas/seasons or effort restrictions may better protect demersal elasmobranchs. In

particular, measures to protect spawning/mursery grounds would be beneficial. ICES could provide advice on such
measures.
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Advice for 2013 and 2014

ICES provides advice on the overall exploitation (landings and discards) of the ray and skates specics assemblage, and
also individual species (Table 5.4.42.1). ICES does not advise that species-specific TACs be established, at present.
This is because a TAC is not considered the most effective means to regulate fishing mortality in these, mostly bycatch,
species.

ICES advises that a suite of species- and fishery-specific measures be developed to manage the fisheries on the
commercial species and achieve recovery of the depleted species. Such measures should be developed by management
authorities involving all stakeholders; ICES could assist in this process.

Management measures should be framed in a mixed-fisheries context, considering the overall behaviour of demersal
fleets, and the drivers for such behaviour. These species are mainly caught in mixed fisheries. When the TAC is
exhausted, catches continue to take place, but are discarded. In order to achieve optimal harvesting of the commercial
species, and to assist recovery of the depleted species, a suite of measures should be put in place.

Closure to fishing of spawning and/or nursery grounds, and measures to protect the spawning component of the
population (¢.g. maximum landing size) are powerful tools to protect rays and skates. In some cases, single-species
TACs may be appropriate, but their effects should be carefully evaluated for each specific case before implementation.

Given that the European Community intends to introduce a ban on discards, minimum or maximum landing sizes
should be carefully considered before they are introduced, because they could lead to increased discards.

ICES advises that white skate (Rostroraja alba) remains on the Prohibited Species List, as it appears to be depleted in
the Celtic Sea ecoregion.

Stock status

Of the six main commercial skate species, two species (Raja clavata and R. montagui) show increasing trends in
relative abundance. There is evidence of declining abundance of Leucoraja naevus, and a slight decreasing trend in
recent years for R. microocellata. The stock status of two species (L. fillonica and R. brachyura) are unclear. There is
not enough information to assess the status of any species in the Rockall area.

Fusy is not currently defined for these species and may be of limited use until further information is available, including
a better assessment of the species composition of the landings. Biomass reference points have not been set at the present
time, but could be developed for survey indices.

Landings of skates and rays in the Celtic Sea ecoregion have generally declined (Figure 5.4.42.1, Table 5.4.42.2), and

this is associated with changes in species composition and relative abundance. Species-specific landings are available
from 2011.
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Table 5.4.42.1 Rays and skates in the Celtic Sea. ICES advice, management and landings.

Advised percentage change in catch (landings and discards)

Area 0 0 o = = = = =
e 5 p Wy . e Hb > > > > >
> S st ¥ F F §F 5
Stock
2 & 8 % = g 2 3 3 3
NS g 2 = 2 2 2 > g g £ 8 2 = z
o~ o~ = = = S = 7] . 5 -
5 ) El e o B B £ g = é‘ = B = -
s g S 3 ? 2 2 = & é g g o E 3
2 £ & & =z & B 2 2 F E 5" F B
g & 5 Z 5 8 & 8 2
Section 1 2 4 5 7 9 10 11 12 13 14 15 16
2009 - - . D - D <12.0  Status quo 3 15.7-
2010 . - - - . - - D - - - D - No new advice, same as for 2009 13.4
2011 - - - - - - - D - - - D - <9.9 Average landings 2006-083 11.4
2012 - - - - - - - D - - D - No new advice, same as for 2011 9.9
2013 20 20 +20 +20 -36 23 +20 D -20 -20 -36 D -20 - No TAC + species -specific measures4
2014 No new advice, same as for 2013 No new advice, same as for 2013

Weights in thousand tonnes.
D - Depleted stock, no targeted fishery, minimize bycatch.

'EU only.
2Does not apply to Undulate ray (Raja undulata), coimnon skate (Dipturus batis), Norwegian skate (Raja (Dipturus) nidarosiensis), and white skate (Rostroraja alba).

3Zero-catch advice for depleted species.
4 Additional species-specific measures (see main text).
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Assessment methodology

The assessment is based on ICES approach to data-limited stocks, where change in survey catch rates is the main
indicator. In each case the survey index used was (average of last two years)/(average of previous five years). An
average of the previous five years was chosen over the default average of the previous three years. This is to allow time
for changes in abundance to become visible, as generation times in these species are longer than those of many bony
fishes.

A recommended change in catch is applied according to change in survey indices, with a £20% uncertainty cap applied
in each case (Category 3). Where there is no suitable survey index available, a precautionary buffer of 20% decrease
was applied to the stock (Category 5) unless ancillary information indicated that the current level of exploitation is
appropriate for the stock.

Biology

Many elasmobranchs are slow growing, have a late age-at-maturity, a low reproductive capacity, have a large size, and
can form large aggregations. Because of this they are considered to be highly vulnerable to over-exploitation. Skates
(Rajidac) arc oviparous and often produce more young than live-bearing species. Some species of demersal
elasmobranchs may be locally common and found only in specific arecas. Competition and species interactions between
the various skate species is poorly understood. Historically, common skate was known to predate on individuals of
smaller skate species, and the longer-term decline in the larger skates may have benefited populations of smaller skate
species.

The fisheries

Demersal elasmobranchs are caught as a bycatch in the mixed demersal fisheries for roundfish and flatfish, mainly by
beam and otter trawls. The main countries involved in these fisheries are Ireland, UK, France, and Spain, with smaller
catches by Belgium and Germany. The main gears used are otter trawl, beam trawl, and bottom-set gillnets.

There are some localized, inshore fisheries targeting skates (e.g. R. clavata) using longline and tanglenets, and some
trawl fisheries targeting various skate species in the southern Irish Sea (Division VIIa) and Bristol Channel (Division
VIIf) at some times of year.

Quality considerations

Species-specific catch data for all the species covered in this advice sheet are of limited extent and there are data quality
issues. Age data are not routinely collected. Data limitations and the biological characteristics of elasmobranchs restrict
the use of length-based assessment methods at this point. In the absence of formal stock assessments and defined
reference points for skate stocks and demersal sharks in this ecoregion, the general status of the major species is
evaluated from fishery-independent trawl surveys. Such stock trends are available for many stocks, but it is not possible
to identify whether overfishing takes place.

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
the elasmobranch species are usually caught as a bycatch in demersal fisheries, they would benefit from a reduction in
the overall demersal fishing effort.

Additional considerations

Comparison with previous assessment and advice

The previous advice was given for 2011 and 2012. This advice was based on precautionary considerations. This year,

individual advice is given for each of the main stocks, based on ICES approach to data-limited stocks. An overall TAC
advice is also provided using ICES approach to data-limited stocks.
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Source

ICES. 2012. Report ofthe Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisboa Portugal. ICES
CM 2012/ACOM:19.
Skate landings in the Celtic Seas
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Figure 5.4.42.1 Rays and skates in the Celtic Sea ecoregion. Landings (in thousand tonnes) of skates and rays by
ICES area.
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Table 5.4.42.2

Belgium
Demnark
Faroe Islands
France
Germany
Ireland
Netherlands
Norway
Poland

Spain

UK (E. W. & N.I)
UK (Scotland)
Total

Belgium
Demnark
Faroe Islands
France
Germany
Ireland
Netherlands
Norway
Poland
Spain

Spain (Basque Country)

UK (E. W. & N.L)
UK (Scotland)
Total

1973
13

107
736

281

116
64

264
1302
2883

1992

603

350

82

72
1605
2712

1974

10

907

336

105

266

1142

2767

1993

606

331

56

70
1419
2483

1975

3

111

458

70

264

1393

2965

1994

437

265

101
1429
2245

1976

4

918

425

77

334

1792

3551

1995

553

504

74

138
1980
3256

1977

653

342

96

338

1724

3154

1996

526

681

29

47

101

2606
3992

1978

839

242

226

292

1660

3261

1997

384

596

20

58

69

1879
3012

1979

730

268

81

209

1540

2829

1998

333
16
488

50

69

157

1460
2575

1980

2

583

343

253

89

1577

2847

1999

NA

388

29

34

67

1324
1853

1981

1

2318

474

119

93

1496

4501

2000

321

274

49

108
1316
2073

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (Division Via).

1982
2
741
537
146
19
99
1617
3161

2001

278

238

20

65
1263
1869

1983

885
806
217
11
104
1818
3841

2002

212

311

25

114
1136
1809

1984

955

836

99

141

2016

4055

2003

183

364

27

159
1307
2053

1985

996

574

67

47

2034

3726

2004

149

363

14

66
1012
1615

1986

645
440
44
12
47
1802
2991

2005

181

186

10

14

26

623
1043

1987

727
367
93
14
54
2111
3370

2006

174

176

S O O

369
744

1988

766

690

144

87

2137

3834

2007

194

119

426
750

1989

724

630

264

67

2499

4187

2008

245

109

11

297
667

1990

711

150

71

57

2007

2996

2009

97

81

—

240
427

1991

621
200
38
43
77
2026
3007

2010

65

111

11

224
412

2011
0

0

50

88

341
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Table 5.4.42.2. (continued)

Estonia

Faroe Islands
France

Germany

Ireland

Norway

Portugal

Russian Federation
Spain

UK (E. W. & N.I)
UK (Scotland)
Total

Estonia

Faroe Islands
France

Germany

Ireland

Norway

Portugal

Russian Federation
Spain

UK (E. W. & N.I)
UK (Scotland)
Total

1973

125

11
562
700

1992

234

12
57
303

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (Division VIb).

1974
95
423

22

166
706

1993

24
170

21
70
295

1975
43
39

123

307
512

1994

25
23
272

28
98
446

1976
43
44

45

39
77
248

1995

17
60
176
56

73
97
479

1977
24
10

60

62
160
316

1996

49
68
95

328
175

&3
798

1978

15
20

145

36
189
405

1997

26
23
101
25

410
105

91
781

1979

61
1

217

56
152
487

1998

36
15
98
26

483
134
101
893

1980

44
0

222

181
447

1999

67
28
59
24

322
147
123
770

1981

117

63

152
340

2000

76
20
120
29

347
156
204
964

1982

23
8

147

44
222

2001
56

158
120

97
559

1983

22
10

332

381

2002

—_ e N

44
31

36
92
79
290

1984

18
6

364

12

15
419

2003

(o)}

61
18

46

47
146
344

1985

164

18
58
256

2004

164
294

1986

(o)}

231

48
15
38
342

2005
na
15
22
39
na
20

59
164

1987

200

41
12
59
313

2006

24
82

20
51
183

1988

132

36

72
250

2007

17

14
81

30
151

1989

279

70
354

2008

17

15
66

26
127

1990

203

76

286

2009

12

91

35
143

1991

13

248

14
11
67
353

2010

w W O

120

33
159

2011

10
56

34
102
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Table 5.4.42.2 (continued)

1973
Belgium 296
France 1516
Ireland 822
Netherlands 1
Norway 4
Spain
UK (E. W. & N.I) 1564
UK (Scotland) 62
Total 4265

1992
Belgium 230
France 642
Ireland 1301
Netherlands n.a.
Norway
Spain
UK (E. W. & N.I) 1150
UK (Scotland) 107
Total 3430

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (Division Vila).

1974
365
426
916

1

1533
69
3310

1993
107
550
679
n.a.

1003
96
2435

1975
278
337
838

3

1430
53
2939

1994
224
330
514
n.a.

748
86
1902

1976
195
491
936
1

1163
39
2825

1995
218
293
438
n.a.

606
42
1597

1977
236
827
858

1

1130
47
3099

1996
265
282
438
n.a.

789
55
1829

1978
212
967
796

906
52
2933

1997
298
151
593
n.a.

824
80
1946

1979
177
560
813

1

1045
58
2654

1998
398
285
692

1009
52
2440

1980
151
593

725
+

1202
132
2803

1999
542
NA
827

936
33
2342

1981
206
1985

851
+

1113
82
4237

2000
504
163
759

671
86
2189

1982
230
617

803
+

1307
89
3046

2001
724
343
807

983
80
2937

1983
233
440

781
+

1133
87
2674

2002
997
349

1032

863
68
3309

1984
246
788

1067
n.a.

1126
192
3419

2003
830
322

1086

1184
67
3489

1985
372
1194
1946
n.a.

1103
219
4834

2004
860
183
825

533
38
2439

1986
425
1578
1416
n.a.

976
224
4619

2005
860
192
786

1252
30
3120

1987
545
1318
1644
n.a.

1503
321
5331

2006
593
114
645

271
65
1689

1988
390
1009
1911
n.a.

1435
210
4955

2007
680

51
721

260

1724

1989
271
641
1808
n.a.

1373
171
4264

2008
295
14
515

(=]

243

1071

1990
298
712
1811
n.a.

1378
227
4426

2009
250

370

214

844

1991
209
890
1400
n.a.

1226
163
3888

2010
274
9
557

190
9
1038

2011
471
16
500

172
1
1161
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Table 5.4.42.2 (continued)

1973

Belgium 182
Demnark

France

Germany

Ireland
Netherlands
Norway

Spain (b)

UK (E. W. & N.I)
UK (Scotland)
Total

504
686

1992
Belgium 128
Demnark 1
France 663
Germany
Ireland
Netherlands
Norway
Spain (b)
UK (E. W. & N.L) 705
UK (Scotland)

Total 1497

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (Division VIIf).

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
273 280 184 106 75 127 189 167 130 139 98 177 209
242 426 569 720 680 873 896 856 837 648 377 306 330
401 468 437 452 436 444 494 508 529 480 558 648 697
916 1174 1190 1278 1191 1444 1579 1531 1496 1267 1033 1131 1236

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
96 117 108 89 116 121 103 90 91 117 134 210 208
565 468 394 432 485 464 453 538 642 526 536 478 429

1 1 1 15 8

8 10 12 1 3
638 630 589 676 664 624 560 613 691 920 766 609 631
1299 1215 1091 1205 1275 1222 1117 1241 1427 1564 1437 1312 1276

1987
129

247

784

1160

2006
138

305

S OO N O

653

1101

1988
172

464

761

1397

2007
206

424

S O

620

1252

1989
268

366

710

1344

2008
184

399

639

1226

1990
135

326

666
1127

2009
193

366

546

1107

1991
155

607

627
1389

2010
143

517

680

1342

2011
175

297

S OO =D

682
1155
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Table 5.4.42.2 (continued)

Belgium
Demnark
France
Germany
Ireland
Netherlands
Norway
Poland

Spain (b)

UK (E. W, & N.I)
UK (Scotland)
Total

Belgium
Demnark

France

Germany

Ireland
Netherlands
Norway

Poland

Spain (b)

Spain (Basque Country)
UK (E. W, & N.I)
UK (Scotland)
Total

1973
259

5729
18
147
24
432

6609

1992
183

6477

na

751

7412

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (Divisions Vile, g, h).

1974
238

4095

158

28
466
4985

1993
209

5873

120
na

735

6938

1975
209

6901

148
1

572
7831

1994
172

5836

106
na

869

6983

1976
529

6602

241
7

556
7935

1995
203

6029

162
na

997

7391

1977
308

6189

158
13

566
7234

1996
177

6425
349
na
312
953

8216

1978
208

6095
143
6

45
615

7112

1997
293

7093

479

na

932

1098

9897

1979
206

6519

218

564

7507

1998
260

6114

446

1178

1167

9173

1980
254

6796

399

528
7977

1999
240

6098
408
na
2647
796

10191

1981
318

7647

380

77
606

9028

2000
223

5710

203

1706
932

8781

1982
271

6765

291

30
637

7994

2001
248

5603
481
11
1142
880

8374

1983
182

7323
236
2

12

29
700

8484

2002
347

5273
729
11
653
775

7788

1984
215

6561
303
na
24
832
7935

2003
576

5588

838

31
804

7837

1985
211

6890

286
na

936
8325

2004
407

4261

844

15

811
149
6490

1986
311

7771
251
na

25

62
939

9359

2005
432

4517

334

1024

6318

1987
224

7693
296
na
75
1061
9349

2006
582

3740

315

727

5366

1988
227

7986
315

na

49
1307

9885

2007
569

3741

285

730

5326

1989
355

7566
57

na
12

865

8857

2008
636

3302

214

667

4826

1990
242

7734

100

na

1211

9293

2009
506

3719

198

650

5082

1991
97
7077
68
na
21
638
7901

2010 2011

479 533

0

3428 3193

0

174 316

2 1

0

0

2 8

865 771

7 7

4957 4830
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Table 5.4.42.2 (continued)

Belgium

France

Germany

Ireland
Netherlands
Norway

Spain (b)

UK (E. W. & N.L)
UK (Scotland)
Total

Belgium
France
Germany
Ireland
Netherlands
Norway

Spain (b)

UK (E. W. & N.I)
UK (Scotland)
Total

Celtic Sea
ecoregion
Unspecified
Spain

Spain (Basque
Country)

Total

1973
0
907
0
266

1174
1992

546

619

o O

71
10
1246

1992

1974

725

321

1046
1993

298

602

S O

88
34
1029

1993

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (Divisions Vllb, c.j, k).

1975
0
292
0
314

S+ O

606
1994

224
18
625

201
43
lili

1994

1976
0
480
0
320

S O O

800
1995

297

735

361
73
1469

1995

1977
0
239
0
265

o+ o

504
1996

375

757

1341

469

58
3004

1996

1978
0
219
0
268

—_— O W

491
1997

599

811

1676

468

36
3599

1997

1979
0
188
0
239

427
1998

500
17
741

1978
376
67
3679

1998

1980
0
340
0
269

+ o

—

610
1999
24
NA
10
740

2419
352
121

3666

1999

1981
0
1120
0
336

47

1503
2000

568
21
653

2573
597
189

4606

2000

1982
0
203
0
271

33

+

0
507
2001

362

383

1205

545

162
2664

2001

1983
0
169
0
325

24

0

0
518
2002

272

354

2939

373

124
4067

2002

1984
0
198
0
296

31

4

1
530
2003

192

435

1281

350

226
2488

2003

1985
0
344
0
220

+ —= =

566
2004
na
101
15
511

364
70
1068

2004

1986
0
346
0
226

53

629
2005

257
17
465

16
269
58
1081

2005

1987

456

419

64

27

966
2006

255
473
15
19
176

77
1016

2006

1988

462

332

41

28

864
2007

391

417

11

172

995

2007

1989

427

633

25
13
1098
2008

421

384

&3
66
954

2008
643

643

1990

781

350

14
1150
2009

262

362

90
39
753

2009

693

0.8
693

1991
541
400
124
53
15
1133
2010
249

285

94
60
687

2010

605

0.0
605

2011

139

217

S O

99
54
510

2011
494
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Table 5.4.42.2 (continued)

Belgium
Denmark
Estonia
Faroe Islands
France
Germany
Ireland
Netherlands
Norway
Poland

Portugal

Russian
Federation

Spain
UK (E. W. &
N.L)

UK (Scotland)
Total

Belgium
Denmark
Estonia
Faroe Islands
France
Germany
Ireland
Netherlands
Norway
Poland

Portugal
Russian
Federation
Spain

UK (E. W. &
N.L)

UK (Scotland)

Total

1973

750

109
9013
18
1516

120
88

2776
1926
16 317

1992
541

8931

2270
na

316

2761
1779
16 600

1974

886

95
6818

1731

127
28

2666
1377
13 730

1993
413

7896
13
1756
na

226

2555
1620
14 479

1975

770

43
8772

1758

193

2734
1753
16 027

1994
515

7295
45
1533
na

281

2577
1656
13 902

1976

912

43
9104

1922

122

2529
1908
16 549

1995
536

7566
20
1898
na

250

56

2764
2192
15282

1977

650

24
8638

1623
14
156

2548
1931
15 585

1996
532

8040
54
2294
na

124

2036

3163
2802
19 044

1978

495

8820

1449

371

48

2285
1902
15 393

1997
709

8712
39
2502
na

121

25

3086

3228
2088
20 510

1979

510

61
8871

1538

298

2318
1750
15 348

1998
781

7696
69
2382
13
148

26

3720

3467
1680
19 981

1980

596

44

9208

1736

475

2313
1891
16 263

1999
913

6551
84
2390

88

24

5423

2858
1603
19 938

1981

692

13 930

2041

236

2324
1730
21 140

2000
824

7307
98
1909
13
169

29

4628

3077
1795
19 854

1982

633

23

9171

1902

293

82

2572
1750
16 426

2001
1067

56

7233

16

1919

111

17

2508

3283
1604
17 830

1983

554

22
9475

2148

561

64

2425
1914
17 165

2002
1467

6637

2428
11
69

31

3637

3137
1407
18 828

1984

559

18
8885

2502
na

463

75

2665
2224
17 391

2003
1549

6823
12
2742
na

63

18

1385

3310
1746
17 648

Total landings (tonnes) of skates (Rajidae) in the Celtic Sea ecoregion (total landings).

1985

762

9736

3026
na

231

15

2753
2311
18 838

2004
1485

5178
40
2565
na

48

na

na

37

2431
1433
13 217

1986

10 674

2333
na

300

175

2677
2065
19 176

2005
1503

na

5591
39

1787

49

na

39

3222
773
13 004

1987

901

10 442

2726
na

293

194

3441
2491
20 489

2006
1316

4587

1640

101

20

1865
562
10 099

10 689

3248
na

276

134

3625
2420
21 185

2007
1455

4818

1558

920

12

1796
469
10198

1989

897

9724

3128
na

555

3044
2753
20 104

2008
1115

4398

1240

77

655

1633
393
9514

1990

675

10 267

2411
na

279

3321
2324
19 278

2009
949

4463

1018

95

700

1504
319
9047

1991

9749

2068
na

286

2632
2271
17 671

2010
896

4267

1132

131

607

1830

332
9201

20111
1179

3695

1133

62

502

1725

290
8590



5.4.42.1 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Blonde ray {Raja brachyura) in Subarea VI

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by at least 20%.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Unknown

The state ofthe stock is unknown and there is insufficient information to present trends in species-specific landings for
this stock. Blonde ray lias a patchy occurrence in Subarea VI. It is not encountered in surveys in sufficient numbers to
detennine trends.

Management plans

No specific management objectives are known to ICES.

Biology

Blonde ray is one of the larger-bodied skate species. It is not clear if the stock is distributed along the west of Ireland
also.

The fisheries

This species are usually caught as a bycatch in demersal fisheries.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data have been reported to this level. This information covers too short a time period to influence advice at the present
time, and in some instances there are data quality issues (e.g. the proportion of R. brachyura and R. montagui).

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type No assessment.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is
required.

Indicators IGFS-WIBTS-Q4.

Other information Life history.

Working group report ~ WGEF

ICESAdvice 2012, Book 5 405



5.4.42.1 Supporting information October2012

ECOREGION Celtic Sea and west of Scotland
STOCK Blonde ray {Raja brachyura) in Subarea VI

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

No reliable assessment can be presented for this stock, which has a patchy occurrence in Subarea VI. Survey trends may
not be reliable due to the low numbers captured in certain areas.

ICES approach to data-limited stocks
For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of
exploitation is appropriate for the stock.
Following this approach, ICES advises that catches should decrease by 20% in relation to the last three years’ average.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does

not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species is usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall

demersal fishing effort.

Blonde ray are captured in coastal waters of this survey area, but generally in low numbers. There are known
identification issues between blonde ray and spotted ray.

Comparison with previous advice

ICES lias not previously provided species-specific advice for this stock. The advice is based on category 5 of ICES
approach for advice provision in data-limited situations.

Sources

ICES. 2012. Report ofthe Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.

Table 5.4.42.1.1 Blonde ray in the Subarea VI. ICES advice, management, and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2011 No specific advice 8
2012 No specific advice
2013 No TAC, species-specific measures needed, catch -
to decrease by at least 20%.
2014 No new advice, same as 2013

Weights in tonnes.

406 ICESAdvice 2012, Book 5



5.4.42.2 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Blonde ray {Raja brachyura) in Divisions Vila, f, g

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by at least 20%
compared to the last three years’ average. However, as species-specific landings data are not complete, it is not possible
to quantify the current catch. ICES does not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)

2009-2011
Qualitative evaluation Unknown
Mean survey catch per unit effort Length distribution in survey

16 Raja brachyura

_ 14
“ml0
0.4
0.2
0.0
15 20 25 30 35 40 45 50 55 50 55 70 75 80 85 90 95 100105
Total length (cm)
13-7yrs DLasttwo years
Figure 5.4.42.2.1 Blonde ray (Raja brachyura) in Divisions Vila, f, g. Left: Mean catch per unit effort. Dashed lines indicate

the mean annual cpue for 2005-2009, the red line shows the mean annual cpue for 2010-2011. Right: Length
distribution ofblonde ray in beam trawl survey for the periods 2005-2009 and 2010-2011. Source: UK
(E&W) VIIafBTS survey.

The state ofthe stock is unknown and there is insufficient information to present trends in species-specific landings for
this stock. Survey catch rates are increasing, but larger individuals are only encountered infrequently, which may be
related to a low gear selectivity for larger fish in the survey gear and that adults may occur around sandbanks. The

survey should therefore not be considered as the basis for advice.

Given the large size, patchy distribution and limited biological knowledge of the species, further studies are required to
determine whether current levels of exploitation are appropriate.

Management plans

No specific management objectives are known to ICES.

ICESAdvice 2012, Book 5 407



Biology

Blonde ray is one ofthe larger-bodied skate species.

The fisheries

This species is usually caught as a bycatch in demersal fisheries.
Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations
Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time,

and in some instances there are data quality issues (e.g. the proportions ofblonde ray and of spotted ray).

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type Landings-based trends.

Input data UK (E&W) V1lafBTS (not considered sufficiently representative of stock abundance).
Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF

408 ICESAdvice 2012, Book 5



5.4.42.2 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Blonde ray (Raja brachyura) in Divisions Vlla, f, g

Reference points

No reference points are defined for this stock.

Outlook for 2013 and 2014

No reliable assessment can be presented for this stock. Blonde ray has a patchy occurrence in Divisions VIla, f, g. In
surveys, it is caught most regularly in the Bristol Channel and off the cast coast of Ireland. It is known to occur around

sandbanks, and such habitats are not always sampled in trawl surveys.

Survey catch rates are increasing, but larger individuals are only encountered infrequently, which may be related to a
low gear selectivity for larger fish in the survey gear and that adults may occur around sandbanks.

ICES approach to data-limited stocks
For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of
exploitation is appropriate for the stock.
Following this approach, ICES advises that catches should decrease by 20% in relation to the last three years’ average.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.
Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.
This is the first year ICES is providing quantitative advice for data-limited stocks.
Additional considerations
Management considerations
TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species is normally caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall
demersal fishing effort.
Blonde ray has a patchy occurrence in Divisions VIla, f, g In surveys, it is caught most frequently in the Bristol
Channel and off the east coast of Ireland. It is known to occur around sandbanks, and such habitats are not always
sampled in trawl surveys.
There are known identification issues between blonde ray and spotted ray.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 5 of the ICES
approach to data-limited stocks.

Sources

ICES. 2012 Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM: 2012/ACOM:19.

ICES Advice 2012, Book 5 409



Table 5.4.42.2.1 Blonde ray in Divisions Vila, f, g. ICES advice, management, and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2011 No specific advice 1 106
2012 No specific advice
2013 No TAC, species-specific measures needed, catch -
to decrease by at least 20%.
2014 No new advice, same as 2013 -

Weights in tonnes.

410 ICESAdvice 2012, Book 5



5.4.42.3 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Blonde ray (Raja brachyura) in Division Vlle

Advice for 2013 and 2014

This stock is believed to be part of the stock in the North Sea Divisions and Subarea Illa, IV, VIId, and VIle. Further
information is available in the North Sea Advice section.

ICES Advice 2012, Book 5 411



5.4.42.4 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Thornback ray {Raja clavata) in Subarea VI

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches could be increased by a maximum of 20%.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)

2005-2011
Qualitative evaluation (i) Increasing
Abundance estimate Length distribution in survey
2.00
180 1 3-7yrs 0 Lasttwo years
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00
Total length (cm)
Figure 5.4.42.4.1 Thomback ray (Raja clavata) in Subarea VI. Left: Mean catch per unit effort (cpue). Dashed lines indicate

the mean annual cpue for 2005-2009 £1 std. dev., the red line shows the mean annual cpue for 2010-2011.
Right: Length distribution ofthomback ray for the periods 2005-2009 (black bars) and 2010-2011 (white
bars). Source: IGFS Q4 survey.

There is insufficient information to present trends in species-specific landings for this stock. The stock lias increased -
the abundance estimate (survey catch rates) for the last two years is 43% above the average of the previous five years.
There is no change in the length distribution over time.

Management plans

No specific management objectives are known to ICES.

412 ICESAdvice 2012, Book 5



Biology

Many elasmobranchs are slow growing, having a late age-at-maturity and a low reproductive capacity. Thomback rays
are oviparous, often producing more young than live-bearing species. The large size and aggregating behaviour of
elasmobranchs make them susceptible to over-exploitation.

Environmental influence on the stock

The degree of resource competition and species interactions between the various skate species is poorly understood.
Historically, coimnon skate were known to predate on smaller skate individuals, and the longer-tenn decline in the
larger skates may have benefited populations of smaller skate species.

The fisheries

This is the most commercially important ray species in this ecoregion and is one of the main components of the
landings. It is mainly caught close to shore.

Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Survey-based trends.

Input data IGFS-WIBTS-Q4.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is
required.

Indicators None.

Other information Life history.

Working group report ~ WGEF
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5.4.42.4 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Thornback ray (Raja clavata) in Subarea VI

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014
No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks
For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.
For this stock the abundance is estimated to have increased by more than 20% between 2005 and 2009 (average of the
five years) and 2010-2011 (average of the two years). This implies catches could increase by 20% in relation to the last
three years’™ average. However, as species-specific landings data are not complete, it is not possible to quantify the

current catch.

A precautionary buffer has not been applied as there has been an increase in the stock over the longer term and the stock
structure is constant.

ICES does not advise that an individual TAC be set for this stock, at present. Additional measures should be identified
that can regulate exploitation of this stock. Such measures may include seasonal and/or area closures, technical
measures, and tailored measures for target fisheries. Such measures should be developed by stakeholder consultations,
considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species are usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall
demersal fishing effort.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 3 of ICES
approach for advice provision in data-limited situations.

Sources

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Figure 5.4.42.4.2

Table 5.4.42.4.1

Year

2011
2012
2013

2014

Raja clavata \GFS Distribution 2003-2011
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of Ireland.

ICES advice Predicted catch
corresp. to advice

No specific advice

No specific advice

No TAC, species-specific measures needed, catch -
could increase by up to 20%

No new advice, same as 2013 -

Weights in tonnes.
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5.4.42.5 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Thornback ray {Raja clavata) in Divisions Vila, f, g

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches could be increased by a maximum of 20%.

However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)
2005-2011

Qualitative evaluation (i) Increasing

Abundance estimate Length distribution in survey
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Figure 5.4.42.5.1 Thomback ray (Raja clavata) in Divisions Vila, f, g. Left: Mean catch per unit effort (cpue) of Divisions Vila, f,
g thomback ray. Dashed lines indicate the mean annual cpue for 2005-2009 +1 std. dev. The red line shows the
mean annual cpue for 2010-2011. Right: Length distribution of Raja clavata for the periods 2005-2009 (black
bars) and 2010-2011 (white bars). Source: UK (E&W) VIIAF BTS survey.

There is insufficient information to present trends in species-specific landings for this stock. The stock lias increased -
the abundance estimate (survey catch rates in the UK beam-trawl survey) in the last two years is 35% above the

previous five year average. There is no change in the length distribution over time.

Management plans

No specific management objectives are known to ICES.
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Biology

Many elasmobranchs are slow growing, having a late age-at-maturity and a low reproductive capacity. Thomback ray
are oviparous, often producing more young than live-bearing species. The large size and aggregating behaviour of
elasmobranchs make them susceptible to over-exploitation.

Environmental influence on the stock

The degree of resource competition and species interactions between the various skate species is only partly understood.

Historically, coimnon skate were known to predate on smaller skate individuals, and the longer-tenn decline in the
larger skates may have benefited populations of smaller skate species.

The fisheries

Thomback ray is one of'the most commercially important ray species in this ecoregion. It is mainly caught close to the
eastern side of the Irish Sea by beam and otter trawlers, and in the Bristol Channel. Other landings come from inshore
fisheries on the south coast of Ireland.

Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species. Larger individuals are only encountered
infrequently in surveys, which may be related to a low gear selectivity for larger fish.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Survey-based trends.

Input data Surveys (UK (E&W) VI11af BTS and France EVHOE IBTS).

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is
required.

Indicators None.

Other information Life history.

Working group report  WGEF
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5.4.42.5 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Thornback ray (Raja clavata) in Divisions VIlla, f, g

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014
No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks
For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.
For this stock the abundance is estimated to have increased by more than 20% between 2005 and 2009 (average of the
five years) and 2010-2011 (average of the two years). This implies catches could increase by 20% in relation to the last
three years’™ average. However, as species-specific landings data are not complete, it is not possible to quantify the

current catch.

A precautionary buffer has not been applied as there has been an increase in the stock over the longer term and the stock
structure is constant.

ICES does not advise that an individual TAC be set for this stock, at present. Additional measures should be identified
that can regulate exploitation of this stock. Such measures may include seasonal and/or area closures, technical
measures, and tailored measures for target fisheries. Such measures should be developed by stakeholder consultations,
considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species is usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall
demersal fishing effort.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 3 of ICES
approach to advice provision in data-limited situations.

Sources

Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES CM
2012/ACOM:19.
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Figure 5.4.42.5.2  Thomback ray in Divisions Vila, f, g. Distribution and relative abundance of thomback ray from
the UK Q4 BTS survey.

Table 5.4.42.5.1 Thomback ray in Divisions Vila, f, g. ICES advice, management, and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2011 No specific advice 897
2012 No specific advice
2013 No TAC, species-specific measures needed, catch -
could increase by up to 20%
2014 No new advice, same as 2013 -

Weights in tonnes.
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5.4.42.6 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Thornback ray (Raja clavata) in Division VIle

Advice for 2013 and 2014

This stock is believed to be part of the stock in the North Sea Divisions and Subarea Illa, IV, VIId, and VIle. Further
information is available in the North Sea Advice section.
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5.4.42.7 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Small-eyed ray {Raja microocellata) in Divisions VIIf, g

Advice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by at least 36%.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Stock Status
F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)

2005-2011
Qualitative evaluation (St) Decreasing
Abundance estimate Length distribution in survey
6.0 . .

Rajamicroocellata
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20
A 400
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0.0
Total length (cm)
m 3-7yrs 0O Lasttwo years
Figure 5.4.42.7.1 Small-eyed ray (Raja microocellata) in Divisions V1If, g. Left: Mean cpue of Divisions Vila, f small-eyed

ray. Dashed lines indicate the mean annual cpue for 2005-2009 +1 std. dev. The red line shows the mean
annual cpue for 2010-2011. Right: Length distribution o f small-eyed ray for the periods 2005-2009 (black
bars) and 2010-2011 (white bars). Source: UK (E&W) VI1laf BTS survey.

There is insufficient information to present trends in species-specific landings for this stock. The stock lias decreased
recently - the abundance estimate (survey catch rates) in the last two years is 21% below the preceding five year
average, although the longer-term trend lias been increasing. There is no change in the length distribution over time.

Management plans

No specific management objectives are known to ICES.
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Biology
This is a medium-bodied skate species of intermediate productivity.
The fisheries

There are no target fisheries for small-eyed ray, but they are a bycatch with other skate and ray species, particularly in
the Bristol Channel.

Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations
Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time,

and in some instances there are data quality issues.

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Survey-based trends.

Input data UK (E&W) V11af BTS survey.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF
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5.4.42.7 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Small-eyed ray (Raja microocellata) in Divisions VIIf, g

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014
No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks
For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.
Following this approach the abundance is estimated to have decreased by more than 20% between 2005 and 2009
(average of the five years) and 2010-2011 (average of the two years). This implies a decrease of catches of 20% in
relation to the last three years’ average.
Additionally, considering that exploitation is unknown, ICES advises that catches should decrease by a further 20% as a
precautionary buffer. This results in a decrease of 36% in catches in relation to the last three years’ average. However,
as species-specific landings data are not complete, it is not possible to quantify the current catch.
ICES does not advise that an individual TAC be set for this stock, at present. Additional measures should be identified
that can regulate exploitation of this stock. Such measures may include seasonal and/or area closures, technical
measures, and tailored measures for target fisheries. Such measures should be developed by stakeholder consultations,

considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species are usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall
demersal fishing effort.

Small-eyed ray has a localised distribution in the ecoregion. The stock is concentrated in the Bristol Channel (Figure
5.4.42.7.2 below); larger individuals also occur in the Celtic Sea (Division VIIg), with occasional specimens in Division

VIa. Connectivity with Division VIle and Subarea VIII is unknown. There is no evidence of change in distribution.

The discrete nature of this stock, in the Bristol Channel, offers a good opportunity to develop spatial and technical
measures that will be capable of regulating fishing mortality.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 3 of ICES
approach to advice provision in data-limited situations.

Source

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Figure 5.4.42.7.2  Small-eyed ray in Divisions VIJF, g. Distribution of small-eyed ray in the Bristol Channel (Division
VIIf). Source: UK (E&W) VIIAF BTS survey.

Table 5.4.42.7.1 Small-eyed ray in Divisions VIIf, g. ICES advice, management, and landings.

Year ICES advice

2011 No specific advice

2012 No specific advice

2013 No TAC, species-specific measures needed, catch

to decrease by at least 36 % (reduction of 20%
followed by 20% PA buffer).

2014 No new advice, same as 2013
Weights in tonnes.
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5.4.42.8 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Small-eyed ray (Raja microcellata) in Division VIle

Advice for 2013 and 2014

This stock is believed to be part of the stock in the North Sea Divisions and Subarea Illa, IV, VIId, and VIle. Further
information is available in the North Sea Advice section.
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5.4.42.9 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Spotted ray (Raja montagui) in Subarea VI

Advice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by at least 23% from
current levels. However, as species-specific landings data are not complete, it is not possible to quantify the current
catch. ICES does not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)
2005-2011

Qualitative evaluation \) Decreasing

Abundance estimate Length distribution in survey

13-7yrs o0 Lasttwo years

2.00

0.00
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Figure 5.4.42.9.1 Spotted ray (Raja montagni) in Subarea VI. Left: Mean catch per unit effort (cpue) from the survey. Dashed
lines indicate the mean annual cpue for 2005-2009 +1 std. dev. The red line shows the mean annual cpue for
2010-2011. Right: Length distribution of spotted ray in survey for the periods 2005-2009 (black bars) and
2010-2011 (white). Source: IGFS Q4 survey.

There is insufficient information to present trends in species-specific landings for this stock. The stock abundance lias
increased since 2008, although from a previous decline. Comparing abundance estimates from the last two years
average with the previous five years average shows a 4% decrease. There is no noticeable change in the size distribution
of survey catches over time.

Management plans

No specific management objectives are known to ICES.
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Biology

Spotted ray is a medium-bodied skate species, of high-medium productivity.
The fisheries

Spotted ray are bycaught in mixed fisheries for other demersal species.
Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations
Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time,

and in some instances there are data quality issues (e.g. the proportion ofblonde ray and spotted ray).

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Survey-based trends.

Input data IGFS-WIBTS-Q4 survey.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF
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5.4.42.9 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Spotted ray (Raja montagui) in Subarea VI

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

No reliable assessment can be presented for this stock. There are identification issues with R. montagui and R.
brachyura that lead to unreliable commercial landings data. Therefore, fishing possibilitics cannot be projected.

ICES approach to data-limited stocks

For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.

For this stock the abundance is estimated to have decreased by 4% between 2005 and 2009 (average of the five years)
and 2010-2011 (average of the two years). This implies a decrease of catches of 4% in relation to the last three years’
average landings.

Additionally, considering that exploitation is unknown, ICES advises that catches should decrease by a further 20% as a
precautionary buffer. This results in a decrease of 23% in catches in relation to the last three years’ average. However,
as species-specific landings data are not complete, it is not possible to quantify the current catch.

ICES does not advise that an individual TAC be set for this stock, at present. Additional measures should be identified
that can regulate exploitation of this stock. Such measures may include seasonal and/or area closures, technical
measures, and tailored measures for target fisheries. Such measures should be developed by stakeholder consultations,
considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species is usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall

demersal fishing effort.

Catches of spotted ray are widespread throughout the survey area, but there are known identification issues between this
species and blonde ray.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 3 of ICES
approach to advice provision in data-limited situations.

Sources

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Raja montaguilGFS Distribution 2003-2011

Figure 5.4.42.9.2  Spotted ray in Subarea VI. Distribution of spotted ray in the survey (IGFS, 2003-2011).

Table 5.4.42.9.1 Spotted ray in Subarea VI. ICES advice, management, and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2011 No specific advice 34
2012 No specific advice
2013 No TAC, species-specific measures needed, catch -

to decrease by at least 23% (reduction of 4%
followed by 20% PA buffer).

2014 No new advice, same as 2013

Weights in tonnes.
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5.4.42.10 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Spotted ray {Raja montagui) in Divisions Vila, f, g

Advice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches could be increased by 20%. However, as
species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does not advise that
an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Stock status
F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)

2005-2011
Qualitative evaluation I (yt) Increasing
Abundance estimate (UK) Length distribution in survey
150 Rajamontagui
7.0 160
140
s' 120
£ 100
D 4.0
40
20
1.0
10 15 20 25 30 35 40 45 50 55 60 65 70
0.0
Total length (cm)
m 3-7yrs DLasttwo years
Relative abundance estimate (FR) Relative biomass estimate (FR)
Figure 5.4.42.9.1 Spotted ray (Raja montagni) in Divisions Vila, f, g. Top left: Mean catch per unit effort (cpue). Dashed lines

indicate the mean annual cpue for 2005-2009 +Istd. dev. The red line shows the mean annual cpue for 2010-
2011. Right: Length distribution of spotted ray in survey for the periods 2005-2009(black bars) and 2010-
2011 (white). Source: UK (E&W) Vllaf BTS survey. Below: Trends in abundance (numbers) (left) and
biomass (right) of spotted ray. Source: French EVHOE survey.

There is insufficient information to present trends in species-specific landings for this stock. The stock has increased
both in the short and the long term, and the UK abundance estimate (survey catch rates) in the last two years is 33%
higher than the preceding five year average. Relative abundance indices show a slight increasing trend following a
decline. There is no noticeable change in the length distribution of survey catches.
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Management plans

No specific management objectives are known to ICES.
Biology

Spotted ray is a medium-bodied skate species.

The fisheries

Spotted ray are bycaught in mixed fisheries for other demersal species. They are also caught with other skates and rays
in limited target otter and beam-trawl fisheries in the Irish Sea.

Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations
Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time,

and in some instances there are data quality issues (e.g. the proportion of R. brachyura and R. montagui).

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if

the stock size is low and/or overfished.

Scientific basis

Assessment type Survey-based trends.

Input data Surveys (UK (E&W) V11afBTS, French EVHOE survey (VIIf-)).

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF
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5.4.42.10 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Spotted ray (Raja montagui) in Divisions Vlla, f, g

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

No reliable assessment can be presented for this stock. There are identification issues with R. montagui and R.
brachyura that lead to unreliable commercial landings data. Therefore, fishing possibilitics cannot be projected.

ICES approach to data-limited stocks

For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences
the advised catch.

For this stock the abundance is estimated to have increased by more than 20% between 2005 and 2009 (average of the
five years) and 20102011 (average of the two years). This implies an increase of catches of 20% in relation to the last
three years’ average landings. However, as species-specific landings data are not complete, it is not possible to quantify
the current catch.

A precautionary buffer has not been applied as there has been an increase in the stock over the longer term and the stock
structure is constant.

ICES does not advise that an individual TAC be set for this stock, at present. Additional measures should be identified
that can regulate exploitation of this stock. Such measures may include seasonal and/or area closures, technical
measures, and tailored measures for target fisheries. Such measures should be developed by stakeholder consultations,
considering the overall mixed fisheries context.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species are usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall

demersal fishing effort.

Survey catches of spotted ray are widespread throughout the survey area (Figure 5.4.42.10.2). There are known
identification issues between R. brachyura and R. montagui.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 3 of ICES
approach to advice provision in data-limited situations.

Sources

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Figure 5.4.42.10.2 Distribution of spotted ray in the UK (E&W) V1lafBTS survey.

Table 5.4.42.10.1

Year

2011
2012
2013

2014

55.0

54.5-

54.0

53.5

53.0

525+

520

51.5

51.0

50.5-

50.0

-8 -7

ICES advice

No specific advice

No specific advice

No TAC, species-specific measures needed, catch
could increase by up to 20%.

No new advice, same as 2013

Weights in tonnes.

ICESAdvice 2012, Book 5

Predicted catch
corresp. to advice

Spotted ray in Divisions Vila, f, g. ICES advice, management, and landings.

ICES
Species-specific landings
minimum estimate based on
reported landings

781
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5.4.42.11 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Undulate ray {Raja undulata) in Division Vllj

Adyvice for 2013 and 2014

ICES advises on the basis of the precautionary approach that there be no targeted fishery for undulate ray unless
information is provided to show that these are sustainable. Measures to mitigate bycatch in coastal fisheries should be
implemented.

Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)

2009-2011
Qualitative evaluation (X) Depleted
120 -
100 . Recreational catch in Tralee bay
> 00 -
U 60
© 40 -
) (1) 00

20 - l I
0.
01 02 00 04 05 06 07 00 09 90 91 92 90 94 95 96 97 90 99 00 01 02 00 04 0S5

Figure 5.4.42.11.1 Undulate ray (Raja undulata) in Division V1lj. Recreational catch in Tralee Bay with constant effort over
time oftwo charter boats in Tralee Bay 1981-2005. Source: Irish Central Fisheries Board, unpublished data.

There is insufficient information to present trends in species-specific landings for this stock. Catch numbers have
declined in the area and there is no evidence of a recovery since the beginning of the 1980s. The stock is likely to be
depleted below any candidate biomass reference point, although localised populations exist.

Management plans

Undulate ray is currently on the EU prohibited species list.
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Biology

This is one of the larger-bodied rays, and is likely to have a life history that is more conservative than smaller species
like spotted ray. The discrete population in southwest Ireland is particularly vulnerable. The stock is mainly distributed
in Tralee and Dingle Bays, extending northwards towards County Clare.

The fisheries

There is no targeted fishery for this species, although it is bycaught, particularly in inshore, tanglenet fisheries targeting
spider crab, and in near-shore mixed trawl fisheries.

Effects of the fisheries on the ecosystem

Some demersal sharks, including lesser-spotted dogfish, may benefit from scavenging on trawl-damaged organisms and
discards.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

Undulate ray is considered to be patchily distributed within this ecoregion, mostly in inshore waters and bays.
The inshore nature ofthis species means that it is not adequately sampled in surveys.

Scientific basis

Assessment type Survey-based trends.

Input data Recreational catch numbers.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF
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S5.4.42.11 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Undulate ray (Raja undulata) in Division VIIj

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014

No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected. There is no
new information to alter the perception of the stock.

Precautionary approach
ICES advises on the basis of the precautionary approach that there should be no targeted fishery for undulate ray unless
information is provided to show that these are sustainable. Measures should be taken to minimize bycatch.
Additional considerations
Tangle nets are illegal in this area, in the fishery targeting spider crab.
Due to the inshore habitat of undulate ray, survey information is very limited for this stock.
Comparison with previous advice
ICES provided information on this stock in 2008. This stock was also the basis of a special request from the EC in
2010. The basis of the advice has not changed. ICES has previously provided advice for skates and rays in this
ecoregion.
Sources
Ellis, J. R, McCully, S. R., and Brown, M. J. 2012. An overview of the biology and status of undulate ray Raja
undulata. Journal of Fish Biology, 80: 1057-1074.

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.

436 ICES Advice 2012, Book 5



# Doonbeg

Trale« Bay_*
Brandon Bay"wva 4 A
Ballydavid Bay”-—«

Dingle Bay > A

KERRY

CORK

Mizen Head

Figure 5.4.42.11.2 Undulate ray in Division V1lj. Records of undulate ray catches off southwest Ireland. (Ellis et ai,
2012).

Table 5.4.42.11.1 Undulate ray in Division Vllj. ICES advice, management, and landings.
Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2009 No target fishery 0
2010 No new advice, same as 2009 0
2011 No target fishery 0 NA
2012 No new advice, same as 2011 0
2013 No target fishery 0
2014 No new advice, same as 2013 0

Weights in tonnes.
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5.4.42.12 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Sandy ray {Leucoraja circularis) in the Celtic Sea ecoregion

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by 20%. However, as
species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does not advise that
an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Unknown

The state ofthe stock is unknown and there is insufficient information to present trends in species-specific landings for
this stock. Survey coverage is insufficient to describe the stock status. Sandy ray is only frequently encountered in one
survey around the Porcupine bank and catch rates appear stable at low levels, but this is not considered representative of
the whole stock.

Management plans

No specific management objectives are known to ICES.

Biology

Sandy ray is one ofthe medium-bodied skate species. They are found exclusively offshore.

The fisheries

Sandy ray are caught in low numbers in mixed fisheries on the outer continental shelf.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

There is only one survey that samples this species and it does not cover the entire stock range.

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and
validated.

Scientific basis

Assessment type No assessment.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is
required.

Indicators SpPGFS-WIBTS-Q4 survey (not considered sufficiently representative of stock
abundance).

Other information Life history.

Working group report  WGEF
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5.4.42.12 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Sandy ray (Leucoraja circularis) in the Celtic Sea ecoregion

Reference points

No reference points are defined for this stock.

Outlook for 2013 and 2014

No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks

For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of
exploitation is appropriate for the stock.

Following this approach, ICES advises that catches should be decreased by a precautionary buffer of 20%. However, as
species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does not advise that
an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

Additional considerations

Sandy ray is only regularly sampled in one survey. Though this survey does not cover the whole stock range of this
offshore species, it is the only available index.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 5 of ICES
approach to advice provision in data-limited situations.

Sources

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Table 5.4.42.12.1
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Sandy ray (Leucoraja circularis) around the Porcupine bank. Geographical distribution of catches

(kg-haul ') in the Porcupine survey time-series (2001-2011). Source: SpPGFS-WIBTS-Q4.

ICES advice

No specific advice
No specific advice

No TAC, species-specific measures needed, catch

to decrease by at least 20%.
No new advice, same as 2013

Weights in tonnes.
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Predicted catch
corresp. to advice

Sandy ray in Subarea VI. ICES advice, management, and landings.

ICES
Species-specific landings
minimum estimate based on
reported landings

12
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5.4.42.13 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Shagreen ray {Leucorajafullonica) in the Celtic Sea ecoregion

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by at least 20%.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.

Stock status
F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Unknown

The state of the stock is unknown and there is insufficient information to present trends in species-specific landings for
this stock. Survey coverage is insufficient to describe the stock status. Shagreen ray is now only regularly encountered
in one survey. Catch rates fluctuate, but with an overall decline. This is not considered representative ofthe whole stock
since the survey does not cover the whole stock range.

Management plans

No specific management objectives are known to ICES.

Biology

Shagreen ray is a large-bodied skate species. It is found normally offshore, although with occasional vagrants to
shallower water.

The fisheries

Shagreen ray are caught in low numbers in mixed fisheries on the continental slope. TACs only regulate the landings,
and a low TAC on a low-value bycatch species could induce more discards. Because this species is usually caught as a
bycatch in demersal fisheries, it would benefit from a reduction in the overall demersal fishing effort.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and

validated.

Scientific basis

Assessment type No assessment.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators EVHOE-WIBTS-Q4 survey.

Other information Life history.

Working group report  WGEF
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5.4.42.13 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Shagreen ray {Leucorajafullonica) in the Celtic Sea ecoregion

Reference points

No reference points are defined for this stock.

Outlook for 2013 and 2014

No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks

For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches of 20% should be implemented, unless there is ancillary information clearly indicating that the current level
of exploitation is appropriate for the stock.

Following this approach, ICES advises that catches should be decreased by a precautionary maximum of 20%.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

Additional considerations

Shagreen ray is an offshore species, distributed along the outer continental shelf and upper slope. It was regularly
encountered in the UK PHHT Q1 survey. However, this survey has been discontinued. Shagreen ray is now only
occasionally encountered in most IBTS surveys.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 5 of ICES
approach to advice provision in data-limited situations.

Source

ICES. 2012. Report ofthe Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.

Table 5.4.42.13.1  Shagreen ray in the Celtic Sea ecoregion. ICES advice, management, and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2011 No specific advice 240
2012 No specific advice
2013 No TAC, species-specific measures needed, catch -
to decrease by at least 20%.
2014 No new advice, same as 2013 -

Weights in tonnes.
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5.4.42.14 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Cuckoo ray {Leucoraja naevus) in Subarea VI and Divisions VIIa-c, e-j

Adyvice for 2013 and 2014

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by at least 36%.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for this stock, at present.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

This is the first year ICES is providing quantitative advice for data-limited stocks.
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)

2005-2011
Qualitative evaluation \) Decreasing
Abundance estimate Abundance estimate
North West of Ireland Irish sea

5 0.20

Length distribution in NW Irish survey

Total length (cm)
Figure 5.4.42.14.1 Cuckoo ray (Leucoraja naevus) in Subarea VI and Divisions VIla-c, e-j. Top: catch per unit effort (cpue)
from the survey in Divisions IVc-VIId (left) and Division Vila (right). Sources: IGFS trawl survey Q4 and
UK (E&W) Vliaf BTS. Dashed lines indicate the mean +1 standard deviation annual cpue for 2005-2009, the

red line shows the mean annual cpue for 2010-2011. Below: Length distribution in the Irish Groundfish
Survey for 2005-2009 (black bars) and 2010-2011 (white).

There is insufficient information to present trends in species-specific landings for this stock. For this stock the
abundance trends are variable between subareas. A decrease 0f23-13% is observed between the average of the last two
years compared to the previous years for the Irish Sea and the northwest of Ireland, respectively, while the Porcupine
bank abundance lias declined to very low levels. An increase of 12% in biomass (from a low level) is found in the Celtic
Sea. A decline of smaller individuals caught in the North Western Irish survey is noted. Overall, the stock appears to be
in decline.

ICESAdvice 2012, Book 5 443



Management plans

No specific management objectives are known to ICES.

Biology

Cuckoo ray is a small-bodied ray. Leucorajidae are considered to be more offshore species than the Rajidae. The large
size and aggregating behaviour of elasmobranchs make them susceptible to over-exploitation. Cuckoo ray in Subareas
VI and VII may be part of a larger stock that extends from the northern North Sea to the Bay of Biscay.

The fisheries

Cuckoo ray is an important coimnercial species. They are a more offshore species than the Rajidae and so are only
normally caught by trawl fleets rather than by inshore gili or tangle nets.

The main fisheries are a part of the mixed demersal fisheries. Discarding levels vary depending on market value.
Quality considerations
Better information on stock identity is required for accurate assessments of the species.

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for the various species.

The methods applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further
developed and validated. The harvest control rules are expected to stabilize stock size, but they may not be suitable if
the stock size is low and/or overfished.

Assessment type Survey-based trends.

Input data Surveys (UK (E&W) Vflaf BTS, EVHOE-WIBTS-Q4, and SpPGFS-WIBTS-Q4).

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is
required.

Indicators None.

Other information Life history.

Working group report  WGEF
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5.4.42.14 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Cuckoo ray (Leucoraja naevus) in Subarea VI and Divisions VIla—c, e—j

Reference points

No reference points are defined for this stock.

Outlook for 2013 and 2014

No reliable assessment can be presented for this stock.

Based on ICES approach to data-limited stocks, ICES advises that catches should be decreased by 20%. However, as
species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does not advise that
an individual TAC be set for this stock, at present. A precautionary buffer should also be applied, unless species-
specific measures are introduced to regulate exploitation, or to protect spawning/nursery areas.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

ICES approach to data-limited stocks

For data-limited stocks for which an abundance index is available, ICES uses a harvest control rule on an index-
adjusted status quo catch. The advice is based on a comparison of the two most recent index values with the five
preceding values, combined with recent catch or landings data. Knowledge about the exploitation status also influences

the advised catch.

For this stock the abundance is estimated to have decreased by 23% between 2005 and 2009 (average of the five years)
and 2010-2011 (average of the two years) in the UK (E&W) VIIaf BTS.

The French EVHOE Q4 (EVHOE-WIBTS-Q4) shows an approximate increase in biomass of 12% between 2005 and
2009 (average of the five years) and 2010-2011 (average of the two years).

The Spanish Porcupine survey (SpPGFS-WIBTS-Q4) shows that both abundance and biomass have declined to low
levels.

Following the ICES approach to data-limited stocks, ICES therefore recommends a 20% decrease in catches in relation
to the last three years’ average landings.

Additionally, considering that exploitation is unknown, ICES advises that catches should decrease by a further 20% as a
precautionary buffer. This results in a decrease of 36% in catches in relation to the last three years’ average. However,
as species-specific landings data are not complete, it is not possible to quantify the current catch.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

Additional considerations

Cuckoo ray in Subarea VII may be part of a larger stock that extends from the northern North Sea to the Bay of Biscay.
Better information on stock identity is required for accurate assessments of the species.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 3 of ICES
approach to advice provision in data-limited situations.
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Source

ICES. 2012. Report ofthe Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisboa Portugal. ICES
CM 2012/ACOM: 19.
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Figure 5.4.42.14.2 Temporal trends in relative abundance (numbers) (top) and biomass (bottom) of cuckoo ray, from
the French EVHOE Q4 survey. Source: EVHOE-WIBTS-Q4.
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Figure 5.4.42.14.3 Temporal changes in cuckoo ray (Leucoraja naevus) biomass index (kg haul I)(top) and numbers
(numbers per haul) during the Porcupine survey timeiseries (2001-2011). Boxes mark parametric
standard error of the stratified biomass index. Lines mark bootstrap confidence intervals (a = 0.80,
bootstrap iterations = 1000IGFS trawl survey Q4. Dashed lines indicate the mean =1 std. dev.

annual cpue for 2005-2009, the red line shows the mean annual cpue for 2010-2011. Source:
SpPGFS-WIBTS-Q4 survey.
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Table 5.4.42.14.1

Year

2009
2010
2011
2012
2013

2014

ICES advice Predicted catch
corresp. to advice

No specific advice

No specific advice

No specific advice

No specific advice

No TAC, species-specific measures needed, catch

to decrease by at least 36% (20% reduction

followed by 20% P A buffer).

No new advice, same as 2013 -

Weights in tonnes.

ICESAdvice 2012, Book 5

Cuckoo ray in Subarea VI and Divisions VIla-c, e-j. ICES advice, management, and landings.

ICES

Species-specific landings
minimum estimate based on
reported landings

2606
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5.4.42.15 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Common skate {Dipturus batis) complex (flapper skate {Dipturus cf.

flossada) and blue skate {Dipturus cf. intermedia)) in Subarea VI and
Divisions VIla-c, e-j

Adyvice for 2013 and 2014

Based on the precautionary approach. ICES advises that there should be no targeted fishery for either Dipturus cf.
flossada or Dipturus cf. intermedia, and measures should be taken to minimize bycatch.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

Stock status

F (Fishing Mortality)
2009-2011
Qualitative evaluation Unknown
SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation (X) Depleted (Common skate)

Relative abundance estimates

. Celtic Sea ecoregion

900 000

BOO 000

o
Abundance estimates - Porcupine bank
b
1
HIi
2004
Figure 5.4.42.15.1 Common skate (Dipturus batis) complex in the Celtic Sea ecoregion. Trends in relative abundance in the
Celtic Sea (top) and abundance (number haul-1) in the Porcupine survey (below). Confidence intervals

included.

There is insufficient information to present trends in species-specific landings for these species. The coimnon skate
(Dipturus batis) complex is considered to be depleted in the Celtic Sea ecoregion. Individuals are rarely encountered in

surveys. Limited information suggests that both 1), cf. flossada and D. cf. intermedia are found in the ecoregion. There
is particular overlap in the Celtic Sea and at Rockall.

448 ICESAdvice 2012, Book 5



Management plans
The common skate (Dipturus batis) complex is currently on the EU prohibited species list.
Biology

This species is slow growing, having a late age-at-maturity and a low reproductive capacity. The Dipturus species are
considered to be particularly vulnerable due to their large size.

Environmental influence on the stock

The degree of resource competition and species interactions between the various skate species is poorly understood.
Historically, coimnon skate were known to predate on smaller skate individuals, and the longer-tenn decline in the
larger skates may have benefited populations of smaller skate species.

The fisheries

The Dipturus family are a very large, slow-growing species, and as such are highly vulnerable to overfishing.
Coimnercial fisheries existed for the coimnon skate complex in the past, but declining numbers now means that recent
catches have been purely bycatch. The coimnon skate complex has been on the EU prohibited species list since 2009.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time.

Fishery-independent trawl surveys provide the longest time-series of species-specific information, although these
surveys do not sample all the size classes and habitats for these species.

Assessment type Survey-based trends.

Input data Surveys (IGFS-WIBTS-Q4, UK (E&W) V1laf BTS, EVHOE-WIBTS-Q4, and SpPGFS-
WIBfS-Q4).

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.

Indicators None.

Other information Life history.

Working group report WGEF
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5.4.42.15 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland

STOCK Common skate (Dipturus batis) complex (flapper skate (Dipturus cf.
flossada) and blue skate (Dipturus cf. intermedia)) in Subarea VI and
Divisions VIla—c, e—j

Reference points

No reference points are defined for this stock.

Outlook for 2013 and 2014

No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.
Precautionary considerations

ICES advises on the basis of precautionary considerations that there should be no targeted fishery for either Dipturus cf.
fossada or Dipturus cf. intermedia. Measures should be taken to minimize bycatch.

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

Additional considerations

Management considerations

TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species is usually caught as a bycatch in demersal fisheries, it would benefit from a reduction in the overall
demersal fishing effort.

If refuges and spawning grounds can be identified, and protected, it is possible to recover common skate.

Comparison with previous assessment and advice

The advice and its basis have not changed.

Sources

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Figure 5.4.42.15.2 The common skate (Dipturus batis) complex in the Celtic Sea ecoregion. Trends in biomass ofthe common
skate (Dipturus batis) complex in the French EVHOE survey.
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The common skate (Dipturus batis) complex in the Celtic Sea ecoregion. Temporal changes in the common
skate complex biomass (kg haul-1) during the Porcupine survey time-series (2001-2011). Boxes mark
parametric standard error of the stratified biomass index. Lines mark bootstrap confidence intervals (a = 0.80,
bootstrap iterations =1000). Source: SpPGFS-WIBTS-Q4 survey.

Figure 5.4.42.15.3
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Figure 5.4.42.15.4 The common skate (Dipturus batis) complex in the Celtic Sea ecoregion Distribution of Dipturus
cf. intermedia and Dipturus cf. flossada. Infonnation is sourced from IBTS surveys and other
records. For further infonnation see Special request on the D. batis complex, 2012.

Table 5.4.42.14.1  The coimnon skate (Dipturus batis) complex in the Celtic Sea ecoregion ICES advice, management,
and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2009 No targeted fishery 0 NA
2010 No new advice, same as 2009 0 NA
2011 No target fishery. Retain on Prohibited Species List 0 NA
2012 No new advice, same as 2011 0
2013 No target fishery 0
2014 No new advice, same as 2013 0

Weights in tonnes.
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5.4.42.16 Advice October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Other ray and skate species in Subarea VI and Divisions VIla-c, e-j

Adyvice for 2013 and 2014

Other species of skates and ray are also found in this ecoregion and are occasionally declared in the landings. These
include:

Amplyraja radiate, Dipturus nidarosiensis, and Dipturus oxyrhinchus.

Based on ICES approach to data-liinited stocks, ICES advises that catches should be decreased by 20%. However, as
species-specific landings data are not complete, it is not possible to quantity the current catch. ICES does not advise that
an individual TAC be set for these stocks, at present

Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.

Dipturus nidarosiensis must be released, unharmed where possible, when captured.
Stock status

F (Fishing Mortality)
2009-2011

Qualitative evaluation Unknown

SSB (Spawning-Stock Biomass)
2009-2011

Qualitative evaluation Unknown

There is insufficient survey or abundance data available to assess these species individually. There is insufficient
information to present trends in species-specific landings.

Management plans

No specific management objectives are known to ICES.

Biology

Most of these species are medium- to large-bodied skates and are therefore highly vulnerable to overexploitation.

The fisheries

These species are bycaught in small quantities in demersal fisheries.

Quality considerations

Since legal obligations to declare most demersal elasmobranchs to species level were introduced, a greater proportion of
data are reported to this level. This information covers too short a time period to influence advice at the present time,
and in some instances there are data quality issues, e.g. identification of Dipturus species.

The advice is based on a precautionary reduction of catches because of missing or non-representative data. The methods
applied to derive quantitative advice for data-limited stocks are expected to evolve as they are further developed and
validated.

Scientific basis

Assessment type No assessment.

Discards and bycatch Data not examined. Improved knowledge of discard rates and discard survival is required.
Indicators None.

Other information Life history.

Working group report WGEF
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5.4.42.16 Supporting information October 2012

ECOREGION Celtic Sea and west of Scotland
STOCK Other ray and skate species in Subarea VI and Divisions VIla—c, e—j

Reference points
No reference points are defined for this stock.
Outlook for 2013 and 2014
No analytic assessment can be presented for this stock. Therefore, fishing possibilities cannot be projected.

ICES approach to data-limited stocks
For data-limited stocks without information on abundance or exploitation ICES considers that a precautionary reduction
of catches should be implemented, unless there is ancillary information clearly indicating that the current level of
exploitation is appropriate for the stock.
Following this approach, ICES advises that catches should decrease by 20% in relation to the last three years’ average.
However, as species-specific landings data are not complete, it is not possible to quantify the current catch. ICES does
not advise that an individual TAC be set for these stocks, at present.
Additional measures should be identified that can regulate exploitation of this stock. Such measures may include
seasonal and/or area closures, technical measures, and tailored measures for target fisheries. Such measures should be
developed by stakeholder consultations, considering the overall mixed fisheries context.
Additional considerations
Management considerations
TACs only regulate the landings, and a low TAC on a low-value bycatch species could induce more discards. Because
this species is usually caught as bycatch in demersal fisheries, it would benefit from a reduction in the overall demersal
fishing effort.
Fisheries information
Species composition within the landings may vary annually and include species other than those already listed. Fishery-
independent trawl surveys provide the longest time-series of species-specific information, although these surveys do not
sample all the size classes and habitats for the various species.

Comparison with previous advice

ICES has not previously provided species-specific advice for this stock. The advice is based on category 5 of ICES
approach to advice provision in data-limited situations (Table 5.4.42.16.1).

Source

ICES. 2012. Report of the Working Group on Elasmobranch Fishes (WGEF), 19-26 June 2012, Lisbon, Portugal. ICES
CM 2012/ACOM:19.
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Table 5.4.42.16.1  Other skates and rays in Divisions VIla-c, e-j. ICES advice, management, and landings.

Year ICES advice Predicted catch ICES
corresp. to advice Species-specific landings
minimum estimate based on
reported landings

2011 No specific advice 69
2012 No specific advice

2013 Decrease by up to 20%

2014 No new advice, same as 2013 -

Weights in tonnes.
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