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1.2

Terms of Reference

The following ToRs apply to: AFWG, HAWG, NWWG, NIPAG, WGWIDE,
WGBAST, WGBFAS, WGNSSK, WGCSE, WGHMM and WGANSA.

The working group should focus on:
ToRs a) to g) for stocks that will have advice,

ToRs b) to d) and f) for stocks with same advice as last year.

ToRs b) to c) and f) for stocks with no advice.

Produce a first draft of the advice on the fish stocks and fisheries under
considerations and the regional overview according to ACOM guidelines.

Update, quality check and report relevant data for the working group:

i) Load fisheries data on effort and catches (landings, discards, bycatch,
including estimates of misreporting when appropriate) in the
INTERCATCH database by fisheries/fleets;

ii) Abundance survey results;
iii ) Environmental drivers.

iv ) Propose specific actions to be taken to improve the quality of the data
(including improvements in data collection).

Produce an overview of the sampling activities on a national basis based on the
INTERCATCH database);

In cooperation with the Secretariat, update the description of major regulatory
changes (technical measures, TACs, effort control and management plans)
and comment on the potential effects of such changes including the effects
of newly agreed management and recovery plans.

For each stock update the assessment by applying the agreed assessment
method (analytical, forecast or trends indicators) as described in the stock
annex. If no stock annex is available this should be prepared prior to the
meeting.

Produce a brief report of the work carried out by the Working Group. This
report should summarize for the stocks and fisheries where the item is
relevant:

v ) Input data (including information from the fishing industry and NGO
that is pertinent to the assessments and projections);

vi ) Where misreporting of catches is significant, provide qualitative and
where possible quantitative information and describe the methods
used to obtain the information;

vii ) Stock status and 2010 catch options;

viii)  Historical performance of the assessment and brief description of
quality issues with the assessment;

ix ) Mixed fisheries overview and considerations;

x) Species interaction effects and ecosystem drivers;

xi) Ecosystem effects of fisheries;

xii ) Effects of regulatory changes on the assessment or projections;

Where appropriate, check for the need to reopen the advice in autumn based
on the new survey information and the guidelines in AGCREFA.
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2008/2/ACOMO09 The Working Group for the Celtic Seas Ecoregion [WGCSE]
(co-chairs: Colm Lordan, Ireland and Pieter-Jan Schon, UK) will meet at ICES
Headquarters, 13-19 May 2009 to:

a) address generic ToRs for Fish Stock Assessment Working Groups (see
table below);

The assessments will be carried out on the basis of the stock annex in National
Laboratories, prior to the meeting. This will be coordinated as indicated in the Table

below.
STOCK ~ ASSESSMENT ASSESSMENT
FisH STOCK STOCK NAME Coorb. CoorD.1 COORD.2  ADVICE
o Anglerfish (.Lop}.uL.ls‘ piscatorius and L. UK UK Denmark, .
ang-ivvi budegassa) in Division Ila, Illa, (Scotland) (Scotland) Norwa Advice
Subarea IV and VI y
cod VIle-k Cod in Division VIIe-k (Celtic Sea) France France Ireland Advice
.. e . UK UK i
cod-iris Cod in Division VIla (Irish Sea) (England) (England) Advice
UK UK No
- in Divisi R 1
cod-rock Cod in Division VIb (Rockall) (Scotland) (Scotland) advice
cod-scow Cod in Division VIa (West of UK UK Advice
Scotland) (Scotland) (Scotland)
had-7b-k Haddock in Divisions VIIb-k Ireland  Ireland France Same as
last year
UK UK
had-iris Haddock in Division VIla (Irish Sea) ~ (Northern (Northern Advice
Ireland) Ireland)
had-rock Haddock in Division VIb (Rockall) Russia Russia Advice
(Scotland)
had-scow Haddock in Division VIa (West of UK UK Advice
Scotland) (Scotland) (Scotland) v
Megrim (Lepidorhombus spp) in UK
meg-scrk Subarea VI (West of Scotland and Ireland  Ireland Advice
(Scotland)
Rockall)
Nephrops in Division VIa (North UK UK .
nep-11 Minch) (Scotland) (Scotland) Advice
Nephrops in Division Vla (South UK UK .
nep-12 Minch) (Scotland) (Scotland) Advice
Nephrops in Division Vla (Firth of UK UK .
nep-13 Clyde) (Scotland) (Scotland) Advice
nep-14 Nephrops in Division VIIa (Irish Sea ~ UK No
P East) (England) advice
e . UK UK
nep-15 Cvlep lgop s in Division Vila (Irish Sea (Northern (Northern Ireland Advice
©s Ireland) Ireland)
. Nephrops in Division VIIb,c,j, k No
nep-7bgj (Porcupine Bank) Ireland  Ireland advice
Nephrops in Division VIIb (Aran .
nep-17 Grounds, FU 17) Ireland  Ireland Advice
Nephrops in Division Vlla,g,j (South No
nep-19 East and West of IRL, FU 19) freland  Ireland advice
Nephrops in Divisions VIIfgh (Celtic No
nep-2022 Sea, FU 20-22 France France Ireland advice
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1.3

STOCK  ASSESSMENT ASSESSMENT

FisH StOCK STOCK NAME Coorp. CoorD.1 COORD.2  ADVICE
ple-7b—c Plaice in Division VIIb,c (West of Ireland No .
Ireland) advice
ple-7hk Plaice in Divisions VIIhk (Southwest reland  Treland Belgium Same as
of Ireland ) last year
L . UK UK . i
ple-celt Plaice in Divisions VIIf,g (Celtic Sea) (England) (England) Belgium  Advice
lo-echw Plaice in Division VIle (Western UK UK France Advice
P Channel) (England) (England) v
. [ . UK UK i
ple-iris Plaice in Division VIIa (Irish Sea) (England) (England)s Advice
sol-7b—c Sole in Division VIIb, ¢ (West of Ireland No '
Ireland) advice
Sole in Divisions VIIh-k (Southwest of Ireland No
sol-7h-k Ireland) advice
sol-celt Sole in Divisions VIIf,g (Celtic Sea) Belgium Belgium UK Advice
& & & (England)
sol-echw Sole in Division VIle (Western UK UK France Advice
Channel) (England) (England)
sol-iris Sole in Division VIIa (Irish Sea) Belgium Belgium Advice
Whiting in Division VIIb, c (West of Ireland No
whg-7b—c Ireland) advice
Same
whg-7e-k Whiting in Divisions VIle-k Ireland  Ireland France Z(sj;,alzte
year
UK
L. e . Same as
whg-iris Whiting in Division VIla (Irish Sea) Ireland  Ireland (Northern
last year
Ireland)

Ireland No
whg-rock Whiting in Division VIb (Rockall) advice
whe-scow Whiting in Division Vla (West of UK UK Advice

& Scotland) (Scotland) (Scotland)

WGCSE will report by 25 May 2009 for the attention of ACOM.

Stock assignments in 2009

In accordance with the revised advisory framework, all assessments conducted by
WGCSE in 2009 were update analyses. ICES has previously defined an update
assessment as having the following key components: an update of all relevant time-
series; application of agreed assessment model including short-term and medium-
term forecast settings as appropriate and limited exploratory work to check
consistency. It is considered that the update assessment should not be accepted with
closed eyes and that where input data give unusually large differences in the stock
development history this should be investigated.

The Working Group has this year attempted to adhere, where possible, to the rigid
approach required for update assessments. For assessment methods such as XSA,
ICA and SURBA the approach described above can easily be applied. For TSA a
slightly different approach has been required. In order for the TSA assessment model
to run successfully, some starting parameter values must be modified slightly from
those used last year. This is a standard procedure when setting up and running the
model. Although some input values have been modified slightly the same protocol
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1.4

for model fitting has been used as last year. No further exploratory analyses have
been conducted and the Working Group considers therefore, that this approach
constitutes an update assessment.

Under the revised structure of the advisory process update assessments should
follow a full benchmark analysis of the stock and its assessment. Following the series
of benchmark workshops in 2009, new protocols were applied to the Nephrops
assessments using underwater TV survey abundance estimates. No assessment
methods were proposed through the benchmark process for Vlle sole and VIle-k cod.
In these cases the Working Group examined all available information on these stocks
and presented conclusions that should be considered for managing the stock and
formulating advice.

Recent ICES advice in the context of mixed fisheries

1.4.1 Mixed fisheries advice for 2008

For Celtic Seas mixed-species fisheries ICES gave the following advice for 2008
(ACFM report, October 2007):

Fisheries in the Celtic Seas should in 2008 be managed according to the following
rules, which should be applied simultaneously:

They should fish:

e with no catch or discard of spurdog, cod in Division Vla, in Division VIla
and in Divisions VIIe-k, and sole in Division VIla;

e with minimal catch for whiting in Division VIa and in Division Vlla;

o without jeopardizing the recommended reduction in fishing mortality of
haddock in Division Vla, plaice in Divisions VIIfg; plaice and sole in
Division Vlle; whiting in Divisions VIle-k; and Celtic Sea herring and
herring in Divisions Vla south and VIIbc;

e concerning deep-water stocks fished in Subareas VII and VIII, see ICES
Advice 2006 Volume 9;

e within the biological exploitation limits for all other stocks (see text table
above).

Furthermore, unless ways can be found to harvest species caught in mixed fisheries
within precautionary limits for all those species individually, then fishing should not
be permitted.

1.4.2 Mixed fisheries advice for 2009

For Celtic Seas mixed-species fisheries ICES gave the following advice for 2009
(ACOM report, 2009):

Fisheries in the Celtic Seas should in 2009 be managed according to the following
rules, which should be applied simultaneously. In these fisheries, there should be:

e no catch or discard of cod and whiting in Division VIa and in Division
Vlla, of haddock in Division Via and sole in Division Vlla, or of spurdog,
white skate, and angel shark;

e minimal catch of common skate and undulate ray;
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e adherence to the recommended reduction in fishing mortality for cod in
Divisions Vlle-k, whiting in Divisions VIle-k, plaice in Divisions VIIfg,
and plaice and sole in Division Vlle;

e development of rebuilding plans for herring in Divisions Vla (South) and
VIIb,c and Celtic Sea herring (VIlg,j, Vlla south). Both stocks are in need of
rebuilding and fishing should not proceed without rebuilding plans;

e consideration of ICES Advice 2008 Volume 9 for deep-water stocks fished
in Subareas VII and VIII:

e fisheries for all stocks fisheries for all other stocks that were conducted
within the exploitation boundaries (see text tables above).

Furthermore, unless ways can be found to harvest species caught in mixed fisheries
within precautionary limits for all those species individually, then fishing should not
be permitted.

Information provided as working documents

WD1: Spatial distribution of Irish Landings, Effort and Ipue of Demersal Stocks in
Divisions VI and VIl in 1995-2008. Hans Gerritsen, Marine Institute, Galway

This very substantial WD gives a spatial and temporal overview of landings, effort
and cpue for demersal stocks relevant to WGCSE. Two types of maps are presented.
Landings and effort data are available from the logbooks database from 1995
onwards with a spatial resolution of one statistical rectangle. These data were used to
create maps of landings, effort and Ipue for the years 1995-2009. Since 2005 VMS data
(GPS positions of individual vessels) are available for fishing vessels of 15 m and
over. By assigning the daily catch data from the logbooks to the VMS positions where
the vessels were deemed to be fishing (based on speed and direction criteria) it was
possible to create high resolution maps landings, effort and lpue for the years 2005
onwards. No VMS maps are presented for gillnetters as it was not possible to
accurately identify which VMS positions correspond to fishing and many of the
vessels in this fleet are <15 m and are therefore not required to have VMS. Data were
available for Irish vessels only (landing in Ireland or abroad).

WD 2: Maturity-at-age estimates for Irish Demersal Stocks in Vla and Vllabgj 2004-
2008. Hans Gerritsen, Marine Institute, Galway

This document provides maturity-at-age estimates for stocks assessed by the WGCSE.
All data are obtained on surveys carried out by the Marine Institute. The maturity
ogives are compared with those used by the WG.

WD 3: Discarding of Haddock in Vllb-k; Comparison between the Irish and French
discard data 2005-2008. Hans Gerritsen, Marine Institute, Galway

A large proportion of haddock catches are discarded up to age three. Because
recruitment is highly variable and the stock is relatively short-lived, it is important to
take these discards into account in the assessment. Discard data are available from
the Irish otter trawl fleets in VIIbgj from 1995 onwards. French discard data are
available from 2005 onwards.

Because the Irish discard data cover nearly the entire time-series, these data are used
to estimate discard numbers-at-age by raising them to the international level.
However, Irish catches do not account for the majority of the international landings;
France usually takes 50-80% of the landings. It is therefore important to establish if
the Irish data are representative of the international discarding patterns. The aim of
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this working document is to compare the French and Irish discarding patterns over
the period where data from both countries are available (2005-2008).

It appears that the French and Irish fleets have similar discard ogives, but the Irish
fleets tend to catch (and discard) considerable numbers of one-year-old fish, whereas
the French fleets tend to catch haddock from the age of two. It is therefore possible
that the use of Irish discard data for estimating international discard numbers-at-age,
results in an overestimate of the numbers-at-age one. To investigate the effect on the
assessment of the one-year-old fish in the catch numbers-at-age matrix, the WGCSE
2009 final assessment was compared with an XSA run with all 1-group catch numbers
set to zero (Figure 4). Estimates of SSB and Fbar were affected to a minor extent only
in the final year. Estimated recruitment-at-age 0 was much less variable after
removing 1-year-olds from the analysis but demonstrated the same trend with
exception of the 1999 year class.

Recruitment appears to be quite well estimated by the EVHOE and IGFS surveys,
which demonstrate similar trends for most years (WGCSE, 2009). Estimates of discard
numbers-at-age, on the other hand, are quite uncertain and likely to be biased. It
might be worth considering removing the catch numbers-at-age 1 from the
assessment and allow recruitment to be estimated by the surveys to a larger extent.

WD 4: Irish Sea cod Management Plan Evaluations. Matthew Parker-Humphreys,
CEFAS, Lowestoft

Irish Sea cod evaluations were conducted for the Irish Sea cod management plan, as
described in Council Regulation (EC) 1342/2008. The evaluation was conducted along
the same lines as that for AGCREMP 2008 using the EU rule. The TAC constraint was
set at #20% in all but one model, where no TAC constraint was applied. The
operating model is based on the ICES WGNSDS, 2008 B-Adapt assessment. B-Adapt
generated bootstrapped estimates of F and N were incorporated into the FLR
implementation of the management strategy evaluation (MSE), together with time-
series (1968-2007) of landings and weights-at-age, and values for natural mortality
(0.2) and maturity-at-age from ICES WGNSDS, 2008.

The results of the analysis formed an important input into the WGs conclusions in
Section 9.

WD 5: An evaluation Vla cod management plan. Chris Darby, CEFAS, Lowestoft

Evaluations were conducted for the Vla cod management plan, as described in
Council Regulation (EC) 1342/2008. The evaluation was conducted along the same
lines as that for AGCREMP 2008.The AGCREMP operating model was based on a B-
Adapt assessment of the Vla data. However, the model currently used to assess the
Vla cod at the Working Group on the Assessment of Northern Shelf Demersal Stocks
(ICES WGNSDS 2008) is Time-Series Analysis (TSA). The model does not produce
output that could readily be converted to the format required for the AGCREMP
simulation framework and consequently using TSA output as a basis for the
operating model was not feasible. Therefore a B-Adapt model as applied in the North
Sea and Irish Sea cod was specified in order to mimic the time-series analysis
assessment and characterize the TSA analysis as closely as possible.

The results of the analysis formed an important input into the WGs conclusions in
Section 9.
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WD 6: Reviews of the Review Group on Cod Management Plans. Coby Needle,
Marine Laboratory, Aberdeen, Jan Horbowy, MIR, Gdynia, Poland, Alexander Kempf,
vTI-SF, Hamburg

This WD reviewed the results of WD 4 and 5. The review formed an important input
into the WGs conclusions in Section 9.

WD 7: FSP Western Channel Sole and Plaice 2008. Georg H. Engelhard, Julian Martin
and Mike Armstrong, Cefas, Lowestoft

During September and October 2008, the beam trawlers Carhelmar and Lady T Emiel
carried out the sixth in a series of FSP surveys of Western Channel sole and plaice.
Similar FSP surveys were carried out during the months August-October of 2003—
2007, and all aimed at demonstrating trends in distribution, abundance and age
composition of sole and plaice, and providing information on bycatch species. The
survey design was simplified from previous years’ with the smaller, 2 x 4 m beam
trawler Carhelmar now surveying both the western and eastern study areas. This
implied no change in survey design for the west, but previously the east had been
surveyed by the larger Lady T Emiel (2 x 12 m beams). The survey was further
limited to 45 western and 45 eastern ‘core’ stations, for which consistent data were
available for all previous years. In addition to those, Lady T Emiel still sampled 28 of
the 45 eastern prime stations about a month separate from when the same stations
had been sampled by Carhelmar. There was evidence that the Lady T Emiel and
Carhelmar have highly similar sole catchabilities and fairly similar plaice
catchabilities, provided that catch rates are quantified as the number of fish caught h—
1 m-1 beam length. This was indicated by close correspondence in plaice and
especially sole catch rates and length distributions obtained during the 2008 Lady T
Emiel and eastern Carhelmar surveys. This result provides encouragement for
continuing to use this FSP time-series as one of the tuning indices in the ICES
Western Channel plaice stock assessment, as was done in 2007 and 2008 (ICES 2007,
2008).

Catch rates of sole in the western area were less than in previous years, and those in
the east slightly down on the previous year; nevertheless there was a very broad age
distribution of sole. The catch rates of plaice in both the western and eastern areas
were lower than in 2007 and considerably lower than throughout the years 2003—
2006. Relatively large numbers of small (<25 cm) monkfish were taken, especially in
the west. Cod were only caught in small numbers that were comparable with 2007,
but were much less scarce than during the 2003-2006 surveys.

The age distribution for sole was broad (with ages of fish >20 years recorded in all
survey survey legs), and that for plaice much narrower, with just 1 fish >10 year
recorded. The relative age compositions of both sole and plaice were broadly similar
to those in the commercial fishery landings, as reported by ICES, 2008. The trends in
sole and plaice spawning-stock-biomass (55B) from the FSP surveys were similar to
the recent, steadily declining trends demonstrated by the ICES assessment, especially
if based on the eastern FSP surveys alone; the SSB trend based on the western FSP
survey is suggestive of a steeper decline in both species than provided by the formal
assessment.

See http://www.cefas.co.uk/data/fisheries-science-partnership-(fsp)/reports.aspx for
the full report.
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WD 8: Trends in abundance of cod, haddock and whiting from UK Fisheries Science
Partnership roundfish surveys of the Irish Sea. Mike Armstrong, Shaun Doran, Guy
Pasco and Peter Randall CEFAS, Lowestoft

This report presents the results of the sixth in a series of FSP surveys of cod, haddock
and whiting in the Irish Sea that commenced in spring 2004, and evaluates the time-
series of data on catch-rates, distribution and age composition.

See http://www.cefas.co.uk/data/fisheries-science-partnership-(fsp)/reports.aspx for
the full report.

WD 9: NFFO Annual Fisheries Reports. Paul Trebilcock and Nathan de Rozarieux
Cornish FPO/Seafood Cornwall Training Ltd

This working document is the first of its kind submitted by any fishing industry
organization to the WGCSE. The objective of the document is to feed information on
recent developments on the ground in the fisheries to the WG and policy-makers in a
more structured way. The report consists of a Annual Fisheries Reports (AFRs) from
seven defined métiers; Over 24 m Beamer, Under 24 m Beamer, Over 15 m Trawlers,
Under 15 m Trawlers, Over 15 m Netters, Under 15 m Netters, Under 10 m Multi-
purpose. The AFR reports followed a consistent format and included information
from the industry under the following headings:

1.1.1 Fleet profile
1.1.2 Technological developments:

1.1.3 Stock abundance-Patterns and Trends

i) Seasonal changes

if) Spatial changes

iif) Changes in age structure of population/stock availability
iv) Market price changes

1.1.4 Impact of management measures on fishing patterns/areas fished
1.1.5 Economic features and trends
1.1.6 Sentinel skippers comments/views/issues

The WG very much welcomed this report and found it very informative and useful. It
would encourage the development and expansion of the scheme. From an assessment
and scientific advisory perspective these reports will become of more use to ICES
over several years and also if they can be expanded to other countries through
NWWRAC. It would be very useful if, in consultation with scientists, the métiers in
the AFR are made consistent with those sampled under the DCF and with
information provided to the WG. This is particularly important for stocks where
commercial cpue or Ipue data are used in the assessment. The AFRs also highlight the
need for ICES to take account mixed fisheries and ecosystem considerations in the
assessment and management of stocks and fisheries in the WGCSE area. WGCSE
would point out that many of the species and stocks discussed in the AFR are not
assessed by WGCSE and some are considered by other ICES expert groups (e.g.
WGHMM, WGCEPH, WGNEW, etc.). The AFR may also serve as an important input
to future benchmark assessments where new data from industry can be considered
and some assessment assumptions can be explored.
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WD10: Nephrops catches from the Spanish Porcupine Survey. Francisco Velasco, IEO,
Santander

This document provided data and information on Nephrops catches on the Spanish
Porcupine survey. This was a very important source of fishery-independent
information for this stock and has been used in Section 7.6

WD11: Results of Russian Research and Fishery of Demersal Fish on the Rockall Bank
in 2008. V.N. Khlivnhoy, PINRO, Murmansk

In 2008, Russian research and fisheries for demersal fish on the Rockall Bank were
continued. During research activities new data on biology and fisheries that may
contribute to increase knowledge of biology, peculiarities of distribution and
abundance dynamics of haddock (Melanogrammus aeglefinus) and other demersal fish
was obtained. The objective of the present paper is to summarize Russian data on
biology and fisheries collected in 2008, prepare materials for the stock assessment and
evaluate prospects of haddock fishery at Rockall. These results were relevant to
Section 4.3.

WD12: Update on the UWTV Survey on the Aran, Galway Bay and Slyne Head
Nephrops Grounds. Colm Lordan and Jennifer Doyle, Marine Institute, Galway,
Ireland

The Nephrops fishery ‘at the back of the Aran Islands’ is the mainstay of the Ros a
Mhil fleet. Sustaining this valuable fishery would be at the heart of any management
plan for fisheries in the area. In 2008 the seventh in a series of annual UWTV survey
was complete and the results of that survey together with a synthesis and analysis of
the results is presented. A geostatistical analysis indicates that burrow densities and
abundances have fluctuated considerably in space and time. The highest densities
occurred in 2004 and the lowest densities in 2008. The 2008 survey demonstrates a
decrease in burrow density to the lowest observed. Using the survey directly for
assessment and management has been discussed at WKNEPHTV, 2007 and at
SGNEP, 2009.This stock was a focus at the benchmark workshop on Nephrops
assessment held in Aberdeen WKNEPH, 2009. There appears to a negative
relationship between abundance and landings in autumn and a positive relationship
between observed densities and landings the following spring. There is some concern
about the stock given the most recent survey abundance observed to date. The time-
series is short and to date survey estimates have fluctuated across a large dynamic
range. These results were used in Section 7.5.

WD13: Update on the UWTYV Survey on the Irish Sea Nephrops Grounds. Colm
Lordan, Jennifer Doyle Marine Institute, Galway, Ireland and Richard Briggs, AFBI,
Belfast

This survey is carried out in cooperation with Marine Institute (Ireland) and AFBI
(Northern Ireland) and is in its sixth year. A revision of the count data for the early
years 2003 and 2004 is also presented where the initial high burrow estimates were
checked and a drift in burrow identification was detected as detailed in SGNEPS
2009. The results of the survey were used Section 6.5.

WD14: Update on the UWTYV Survey on the Celtic Sea Nephrops Grounds. Colm
Lordan and Jennifer Doyle Marine Institute, Galway, Ireland

This is the third in a time-series of UWTV surveys on the ‘Smalls grounds’. The 2006
survey covered the distinct mud patches of the Smalls Grounds and also indicator
stations on the Labadie Bank, Nymphe Bank and Seven Heads, whereas the 2007 and
2008 survey covered the Smalls Grounds only due to poor weather and time
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constraints. This report details the results of the surveys on the Smalls Grounds only
to date. Data for assessment of Nephrops in this area has been rather sparse in the
past. The main source of significant new information on this stock comes from the
fishery-independent UWTV survey initiated by Ireland in 2006. This survey indicates
that burrow density in 2008 increased slightly from that observed in 2007. Because
the Celtic Sea survey covers only part of the Nephrops meta-population in the Celtic
Sea there is significant biomass outside the surveyed area. An approach to estimate
catch options including biomass outside the survey area needs to be developed.
Improved spatially explicit data such as that presented in WD 1 of WGCSE 2009 will
help in this regard. The results of the surveys are relevant to Section 7.7.

WD15: Haddock in the Celtic Sea and West of Ireland Analysis of the catch numbers-
at-age and yield-per-recruit. Hans Gerritsen, Marine Institute, Galway, Ireland

This WD formed the basis for Section 7.4.

WD 16: Plaice Vllbc: Analysis of the catch numbers-at-age and yield-per-recruit. Hans
Gerritsen, Marine Institute, Galway, Ireland

This WD formed the basis for Section 7.9.

WD17: Plaice Vlljk: Analysis of the catch numbers-at-age and yield-per-recruit. Hans
Gerritsen, Marine Institute, Galway, Ireland

This WD formed the basis for Section 7.11.

WD18: Sole Vllbc: Analysis of the catch numbers-at-age and yield-per-recruit. Hans
Gerritsen, Marine Institute, Galway, Ireland

This WD formed the basis for Section 7.12.

WD19: Sole Vlljk: Analysis of the catch numbers-at-age and yield-per-recruit. Hans
Gerritsen, Marine Institute, Galway, Ireland

This WD formed the basis for Section 7.14.

WDs20-32: A summary of the Irish fishery and sampling of Anglerfish VI, Cod Vla,
Cod Vlle-k, Cod Vlla, Haddock Vla, Haddock Vib, Haddock Vilb-k, Haddock Vlia,
Megrim VI, Plaice Vlla, Plaice Vilfg, Whiting Vlle-k and Whiting Vlla in 2008. S.
Beattie, M. Blaszkowski, R. Bunn, S. Davie, J. Doyle, D. Fee, R. Fitzgerald, K. Foley, H.
Gerritsen, O. Hanniffy, |. Hehir, D. Hoare, M. McAuliffe, K. McCann, H. McCormick,
S. J. Moore, G. Ni Chonchuir, S. O’ Connor, T. Rapp, N. Slattery, D. Stokes, M.
Sullivan and F. Woods. Marine Institute, Galway, Ireland

These 13 WDs summarized the Irish fisheries the results of sampling for WGCSE
stocks in 2008. The data were used under the relevant stock sections.

WDs 33-48: Annual Data File for Cod Vlla, Plaice Vlla, Sole Vlla, Whiting Vlla, Plaice
Vlle, Sole Vlle, Cod Vlle-k, Haddock Vlle-k, Whiting Vlle-k, Plaice Vlifg, Sole Viifg,
Plaice VIlh-k, Sole VIlh-k. I. D. Holmes and D. Brown, CEFAS, Lowestoft

These 16 WDs summarized the UK E&W fisheries the results of sampling for WGCSE
stocks in 2008. The data were used under the relevant stock sections.
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Data and Methods

2.1

A discussion of historical data available is discussed in Section 2.1 to 2.5 of WGNSDS
2008 and Section 1.3 of WGSSDS 2008 (ICES, 2008a,b). There have been no substan-
tive changes to available data or work up methodologies this year. The methods em-
ployed by the WG are described in each stock annex and Sections 2.6 to 2.11 of
WGNSDS 2008 and Section 1.4 of WGSSDS 2008 (ICES, 2008a,b).

Biological sampling levels by country and stock are summarised in Table 2.1. The
sampling levels for 2008 are, in general, similar to those in 2007. Deficiencies in sam-
pling (if any) are discussed in the relevant stock section.

References
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Table 2.1. Biological sampling levels by stock and country.

Table 2.1 Biological sampling levels by
stock and country
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3 West of Scotland
3.1 West of Scotland area overview

3.1.1 Description of fisheries

The demersal fisheries in Subarea VI are predominantly conducted by otter trawlers
fishing for prawns (Nephrops); cod, haddock, hake, saithe, and whiting (gadoids);
anglerfish and megrim. Other species including lemon sole, plaice, witch, red mullet,
halibut, turbot and pollack form a proportionally small but valuable part of the catch.
Trawlers may target a particular species assemblage in particular areas, but invaria-
bly catch some mixture of species. Generally one can consider there to be:

e aninshore fishery targeting prawns (with smaller catches of gadoids);
e ashelf fishery for the gadoids;
e afishery close to the shelf edge targeting anglerfish and megrim;

e afishery at Rockall targeting haddock on the bank (<200 m) and anglerfish
on the slope (>200 m).

With the exception of the inshore Nephrops fleets, these fisheries may operate in both
Sub-areas VI and IV.

The inshore Nephrops fisheries

The Nephrops fisheries are well defined by the soft muddy substrata which are fished
throughout the year, with the highest landings usually made in spring and summer.
In the Minch (FU 11 and 12) fisheries are predominantly exploited by Nephrops trawl-
ers using single rig gear with a 70 mm mesh, although about 15% of landings are
currently made by creel vessels, an activity which has increased in recent years. Ves-
sels usually have a trip duration of one day, sailing to shoot before dawn, and carry-
ing out 34 hauls of 4 hours per day. In all, about 135 trawlers contribute to the
landings, 75% of which are local. Mean engine power is around 200 kW, and mean
vessel length is around 15 m. Most vessels were built between the 1960s and 1980s.
The major landing ports are Ullapool, Gairloch, Oban, Mallaig and Stornoway. The
minimum landing size for Nephrops in the Minch is 20 mm CL, and less than 0.5% of
the animals are landed under size. Discarding takes place at sea, and landings are
made by category for whole animals (small, medium and large) and as tails. The main
bycatch species is haddock, although whiting (in the south) and Norway pout also
feature significantly in discards. Vessels usually have a trip duration of one day in
winter, but up to six days in summer.

The Firth of Clyde Nephrops fishery is predominantly exploited by a dedicated Neph-
rops trawler fleet of approximately 120 vessels, with less than 2-3 % of the landings
made by creel vessels. The 90 resident Clyde trawlers make about 90% of the Neph-
rops landings. The regular fleet is comprised of Scottish vessels, but some catches are
taken by Northern Ireland and Republic of Ireland vessels. The major landing ports
are Troon, Campbeltown, Girvan and Tarbert, but smaller landings are also made at
Carradale, Largs and Rothsay. Fishing with mobile gear is prohibited within the Firth
of Clyde over weekends, and with vessels >70 feet (about 21 m) in length, so the
trawler fleet that fishes the Firth of Clyde mostly consists of vessels between 10 and
20 m in length (mean overall length 14 m), with a mean engine power of 185 kW.
Almost half the fleet was built during the 1960s, with less than 20% built after 1979.
Most vessels use single otter trawls with a 70 mm mesh codend, but just under a third
of Nephrops landings are taken by vessels using twin-rig trawls with an 80 mm mesh
codend. Only a small fish bycatch is made in the Firth of Clyde, with whiting and cod
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being the most important species. The composition of the bycatch and discards varies
within the Firth of Clyde, with more flatfish (common and long rough dab), echino-
derms and crustaceans (other than Nephrops) caught in the North, whereas more
roundfish (particularly whiting) are caught in the South. These differences reflect the
different habitats and fish communities in the area.

The fleet exploiting the Sound of Jura is different from the Firth of Clyde, with vessels
tending to be slightly smaller but more powerful. Most landings are taken by Scottish
vessels (which are virtually all local to the area) with a very small proportion taken
by boats from the rest of the UK. The local trawler fleet consists of vessels between 9
and 16 m in length, and with a mean engine power of 185 kW.

The gadoid shelf fishery

The fisheries on the shelf (<200 m) are exploited throughout the year, with the highest
landings usually made in spring. Since 1976, effort by Scottish heavy trawlers and
seiners has decreased. Light trawler effort has declined rapidly since 1997 after a
long-term increasing trend. In recent years there have been several changes to the
Scottish fleet, either directly or indirectly prompted by measures designed to con-
serve vulnerable whitefish stocks, particularly cod. The most important of these
measures in recent years have been the two successive decommissioning schemes in
2001-2002 and 2000-2004, under which 165 vessels were removed from the [total
Scottish] fleet.

These fisheries are now predominantly exploited by trawlers using single trawls with
120 mm mesh (since 2009), although pair trawling, twin trawling and seine nets are
also used. Recent increases in the price of fuel have led to a reduction in twin trawl-
ing and renewed interest in seine netting. Vessels usually have a trip duration of sev-
eral days, and carrying out 1-2 hauls of 8 hours per day. In all, about 120 trawlers
from the west of Scotland contribute to the fishery but Ireland, Northern Ireland,
England, France, Spain and Germany also participate in these fisheries. The major
Scottish landing ports are, in order of [2007] landings, Peterhead, Lerwick, Fraser-
burgh, Aberdeen, Scrabster, Ullapool, Kinlochbervie, Mallaig and Lochinver. Dis-
carding takes place at sea, and is a result of either captures below minimum landing
size or fish over quota in a mixed fishery.

Irish fishing activity in terms of kW.days has declined in VIa in recent years and dur-
ing spring 2007 a significant fishery for shoaling cod in the Celtic Sea prompted the
larger, newer boats to switch their efforts away from VIa. An Irish decommissioning
round during 2005 is also thought to have removed the few remaining Irish vessels
that traditionally target cod on the Cape grounds of Division Vla.

The shelf edge fishery

A fishery for anglerfish in Subarea VI occurs largely in Division Vla with the UK and
France being the most important exploiters, followed by Ireland. Landings from
Rockall (Division VIb) are generally less than 1000 t with the UK taking on average
around 50% of the total. The Scottish fishery for anglerfish in Division VIa comprises
two main fleets targeting mixed round-fish. The Scottish Light Trawl Fleet (<27 m)
takes around 60% of landings and the Scottish Heavy Trawl Fleet (>27 m) over 20%.
The development of a directed fishery for anglerfish has led to considerable changes
in the way the Scottish fleet operates. Part of this is a change in the distribution of
fishing effort; the development of a directed fishery having led to effort shifting away
from traditional round-fish fisheries in inshore areas to more offshore areas and
deeper waters. The expansion in area and depth range fished has been accompanied
by the development of specific trawls and vessels to exploit the stock. There has been

| 15
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an almost linear increase in landings from Division Vla since the start of the directed
fishery until 1996 which has been followed more recently by a very severe decline,
indicating the previous increase was almost certainly due only to the expansion and
increase in efficiency of the fishery. More recent declines in landings (2002-2004) may
have been as a consequence of restrictive TACs.

The Irish fleet which takes around 15-20% of the total Division VIa landings is a light
trawl fleet targeting anglerfish, hake, megrim and other gadoids on the Stanton Bank
and on the slope northwest of Ireland. This fleet uses a mesh size of 80 mm or greater.
Since 1996 there has been an increase in the number of vessels using twin rigs in this
fleet. There have also been changes to the fleet composition since 2000, with around
ten vessels decommissioned and four new vessels joining the fleet.

The French vessels catching anglerfish may be targeting saithe and other demersal
species or fishing in deep water for roundnose grenadier, blue ling or orange roughy.
Spanish gillnetters and longliners, many of them operating under the UK flag, work
along the shelf edge targeting anglerfish, hake and ling but occasionally moving into
deeper water to fish or deep-water sharks.

The Rockall fishery

At Rockall, there is a targeted fishery for haddock by Russian Scottish, Irish trawlers.
The Rockall haddock fishery changed markedly in 1999 when a revision of the EU
EEZ placed the southwestern part of the Rockall plateau in international waters. This
has opened opportunities for other nations, notably Russia, to exploit the fishery in
this area. The Russian fleet started fishing operations in international waters at Rock-
all in 1999. The Russian haddock fishery uses bottom trawls with codend mesh size of
40-100 mm (mainly 40-70 mm) and retains haddock of all length classes in the catch.
This fishery targets concentrations of haddock mainly during spring and the begin-
ning of summer.

Prior to 1999, the UK and Ireland fisheries had been principally summer fisheries but
in more recent years the Scottish and Irish fishery was conducted throughout the year
with the peak in April-May. The Scottish fleet operating in VIb consists mainly of
large otter trawlers (>27 m) targeting haddock and anglerfish. Their activity depends
on weather and the availability of haddock quota in VIb.

The Irish fleet otter trawl in Division VIb take anglerfish as a bycatch in the haddock
fishery on the Rockall Bank. The fleet targeting haddock uses 100 mm mesh and twin
rig trawls. Occasionally Irish-Spanish flag vessels target anglerfish, witch and me-
grim with 80 mm mesh on the slope in VIb. Discarding practices of these vessels are
not known although discarding of anglerfish from the fleet targeting haddock in Di-
vision VIb is not thought to be significant (Anon, 2001). The fleet composition
changed in 2001. Four vessels have recently been decommissioned and two new ves-
sels have joined the fleet that targets haddock. In 2006 and 2007, the effort of the Irish
fleet operating at Rockall has increased with the increase in Rockall haddock TAC.
Following a number of years of reduced Irish fishing activity at Rockall, at least 10
vessels (>24 m, 1000 hp+) are reported to have shifted from deeper water to the mixed
fishery in VIb.

There are some indications that, because of a general decline in catches by the Scot-
tish and Irish fleets in Division Vla, there is an increasing focus in the Rockall fishery
in Division VIb. The fishery at Rockall also seems particularly attractive given the
lack of effort restrictions in this area.
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Other fisheries

Under Council Regulation No. 51/2006 the use of gillnets has been banned outside
200 m depth. WGFTFB2006 report that this has greatly reduced effort at depths
greater than 200 m in Vla. The measure was aimed to protect monkfish and deep-
water shark.

In addition to these demersal trawl fisheries, a deep-water gillnet fleet continues to
operate on the continental slopes to the West of the British Isles, North of Shetland, at
Rockall and the Hatton Bank. These vessels, though mostly based in Spain, are regis-
tered in the UK, Germany and other countries outside the EU such as Panama. The
fishery is conducted in depths greater than 200 m, with the main target species being
anglerfish and deep-water sharks. Gear loss and discarding of damaged catch are
thought to be substantial in this fishery. Until recently these fisheries have not been
well documented or understood and have been largely unregulated, with little or no
information on catch composition, discards and a high degree of suspected misre-
porting. In recent years, there have been around 16 vessels participating in the fish-
ery, 12 UK registered and 4 German registered.

In response to the concerns with these gillnet fisheries for deep-water sharks and
anglerfish in Subarea VI, the EC banned the setting of gillnets in waters greater than
200 m in 2006 (Council Regulation 51/2006). However, this regulation was reviewed
in July 2006 and a new regulation put in place which is a permanent ban, but allows a
derogation for entangling nets in waters less than 600 m, not exceeding 100 km in
total length with a maximum soak time of 72 hours. (The relevant regulation can be
found in EC Regulation No 40/2008 Annex III, article 8 and this also applies to Divi-
sion IVa in 2008). NEAFC have also introduced an indefinite ban. In addition, in 2007
the EU funded a ghost net retrieval programme, DEEPCLEAN (coordinated by the
Marine Institute, Ireland) aiming to maximize the recovery of lost or abandoned gill-
nets and quantify the scale and biological consequences.

Some inshore vessels on the west coast of Scotland turn to scallop dredging when
Nephrops catches or prices drop, although the scope for this has been limited in recent
years with ASP and PSP closures of the scallop fishery in some areas. A seasonal
sprat fishery often develops in the south Minch in November and December, which is
targeted by vessels of all sizes (including those that usually target Nephrops).
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3.1.2 Regulations and their effects
TAC regulations

The Regulations specifying Total Allowable Catches (TAC) by species and manage-
ment area for stocks assessed by WGCSE to the west of Scotland are as follows:

COUNCIL 2848
REGULATION / 2555/ 2341/ 2287/ 27/ 51/ 41/ 40/
(EC) No: 2000 2001 2002 2003 2005 2006 2006 2008 43/2009

Stock Management 2001 2002 2003 2004 2005 2006 2007 2008 2009
Area TAC TAC TAC TAC TAC TAC TAC TAC TAC

Cod Vba, VL, XII, 3700 4600 1808 848 721 613 490 402 302
XIV

Megrim  Vba, VL, XII, 4360 4360 4360 3600 2880 2880 2880 2592 2799
XIV

Anglerfish Ilaa, IV a 14130 10500 7000 7000 10314 10314 11345 11345

Vba, VL XII, 6400 4770 3180 3180 4686 4686 5155 5155 5567
XIV

Haddock Vb, VI, XII, 13900 14100 8675 ~ ~ ~ ~
XIV

Vb, Vla ~ ~ ~ 6503 7600 7200 6120 3516

VIb o, XII, ~ ~ ~ 702 702 597 4615 6916 5879
XIvV

Whiting  Vba, VL XII, 4000 3500 2000 1600 1600 1360 1020 765 574
X1V

Nephrops VI, Vb a 11340 11340 11340 11300 12700 17675 19885 19885 18891

Effort Regulations

The Long Term Management Plan for Cod introduced in February 2009 Council
Regulation (EC) 1342/2008 (see Section 9 for detailed specification) has resulted in a
new effort allocation system and replaced the previous days and sea regulations (e.g.
EC 40/2008) that limited effort for trawls and seines in the Irish Sea and West of Scot-
land (and other “cod recovery” areas). The earlier days-at-sea scheme was based on
providing a maximum amount of days permissible depending on area and mesh size.
Although this regulation reduced the overall effort expended by vessels using mesh
sizes greater than 100 mm, the days-at-sea cap was not considered to have limited the
effort of vessels using gears less than 100 mm. This is because of the relatively high
allocations for this fleet segment and the movement into other ICES divisions. In con-
trast, EC 1342/2008 provides individual member states with an effort allocation based
on the actual amount of effort expended within VIa from a defined reference period.
The uptake of kW days by gear grouping is now regulated by individual member
states whereas in the earlier days-at-sea system, the number of days permissible by
gear grouping was allocated as part of the annual TAC and quota regulations and
included derogations for a wide range of gears. The application of the new harvest
control rule stipulates that if cod stocks are considered to be below minimum spawn-
ing stock levels, then fishing mortality should be reduced by 25%. In 2009 this re-
sulted in a reduction in effort allocation for VIa of 25%. Both the earlier days-at-sea
scheme and the current kW days system have resulted in a switching of effort away
from VIa and into other areas not covered by 1342/2008 e.g. Rockall and the Celtic
Sea.
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Figure 3.1.1 West of Scotland management line: fshing activity within the
shaded area is prohibited until 31 December 2009 with a number of permitted
derogations. Areas with blue borders indicate the positions of the “windsock”

closure (morth of 59°) and the Clvde closure (iust north of 55°. west of 5°)

Although the regulation is likely to have resulted in some degree of effort displace-
ment, the provisions of Article 13 of 1342/2008 allow member states to recoup all or
part of the effort reductions applied in 43/2009. Various national programmes have
been enacted in 2008 and 2009 that aim to reduce cod catches through a range of
measures including spatial and temporal avoidance plans and technical measures.

In 2008 the Scottish administration introduced the Conservation Credit Scheme The
principle of this two part scheme involves credits (in terms of additional time at sea)
in return for the adoption of, and adherence to, measures which reduce mortality on
cod and lead to a reduction in discard numbers. The initial, basic scheme was imple-
mented from the beginning of February 2008 provides incentives (by way of addi-
tional effort allocations) in return for observance of Real Time Closures (RTC),
observance of a one net rule, adoption of more selective gears, agreeing to participate
in additional gear trials and participation in an enhanced observer scheme. UK and
Irish authorities have recently submitted applications to the EC with proposals to
reduce cod catches. It is premature to state what the likely impact of these initiatives
will be on cod and other species. It is important to note that if fully implemented as
intended, these measures could result in significant reductions in cod catches through
2009.

Other measures

Emergency measures were enacted in 2001 for the west of Scotland, consisting of area
closures from 6 March-30 April, in an attempt to maximize cod egg production.
These measures were retained into 2003 and subsequent years. A new closed area
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(often termed the windsock) was implemented to the west of Scotland in 2004 under
Council Regulation (EC) No 2287/2003 and has remained in force since. Both the
Clyde closed area and the windsock are shown in Figure 3.1.1.

STECEF (2007) evaluated the effectiveness of the windsock closure and concluded “any
effect on the primary objective of allowing as many cod to spawn in 2001 cannot be disentan-
gled from other causes of changes in SSB, recruitment or F. However, estimates of Fa-s de-
creased and SSB increased in 2001 and 2002, while recruitment decreased in 2001, but
increased in 2002 (ICES 2003). Research vessel indices during the spawning season did indi-
cate an increase in SSB in the northern part of VIa in 2001 relative to previous years (Holmes
et al., in review). However, SSB subsequently fell in the following years and is now at very
low levels. The closure seems to have little effect on the demersal fish community. No effect
was detected for cod or any of the other main commercial stocks. The closure may have affected
some non-commercial species since a highly positive effect was observed for some species, e.g.
lesser spotted dogfish.”

3.1.3 Changes in fishing technology and fishing patterns

During 2009, a significant change in the regulations affecting fisheries in VIa has been
introduced. Annex III, article 6.1 (EC 43/2009) introduced further restrictions on fish-
ing for cod, haddock and whiting in ICES zones VI. This prohibited the use of all
fishing gear inside 200 m until 31 December 2009. Anecdotal information from the
industry and WGFTFB (2009) suggests that this regulation has had an impact on fleet
behaviour since their introduction. There are a number of derogations to this article
and for the main demersal trawl fisheries for finfish and Nephrops, this has resulted in
the introduction of measures to increase gear selectivity. The derogations are as fol-
lows:

¢ Inshore static nets fixed with stakes, scallop dredges, mussel dredges, draft
nets and beach-seines, pots and creels within the specified areas and time
periods, provided that: no fish other than salmon, shellfish and crustacea
are retained on board, landed or brought ashore.

e Fishing activities using nets of mesh size less than 55 mm, provided that:

(i) no net of mesh size greater than or equal to 55 mm is carried on
board; and

(if) no fish other than herring, mackerel, pilchard/sardines, sardi-
nelles, horse mackerel, sprat, blue whiting and argentines are re-
tained on board.

e Trawling for Nephrops trawling provided that:

(i) the fishing gear used incorporates a sorting (Swedish) grid or
a square-mesh panel as described in Appendix 5 to this An-
nex;

(ii) no less than 30% of the retained catch by weight is made up of
Nephrops;

(iii) no more than 10% of the retained catch by weight is composed
of any mixture of cod, haddock and/or whiting; and

(iv) the fishing gear is constructed with a minimum mesh-size of
80 mm.

e Fishing with trawls, demersal seines or similar gears provided that:

(1) all nets on board the vessel are constructed with a minimum
mesh-size of 120 mm for vessels more than 15 metres overall
length and of 110 mm for all other vessels;
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(ii) no more than 30% of the retained catch by weight is com-
prised of any mixture of cod, haddock and/or whiting;
(iii) where the catch retained on board comprises less than 90%

saithe the fishing gear used incorporates a square-mesh panel
of 120 mm for vessels >15 m;

(iv) where the overall length of the vessel is less than or equal to
15 m, regardless of the quantity of saithe a square mesh panel
of 110 mm.

For the Irish fleet operating in the southern part of VIa (Stanton bank), qualitative
observations suggest that increase in mesh size has reduced activity in the area, and
has encouraged activity towards other areas. This is largely as a consequence of the
loss of flatfish species such as megrim and black sole. Similarly, Scottish industry
sources contend that the regulations have encouraged activity towards targeting an-
glerfish. Until logbook and VMS data from 2009 is available, it is not possible to
quantify the extent of this effort displacement. Given that the West of Scotland man-
agement line dissects individual statistical rectangles, integrated logbook and VMS
analysis is required to quantify both the potential effort displacement and changes in
landings composition.

The Irish Sea Fisheries Board (BIM) has recently completed selectivity trials to quan-
tify the codend selectivity of the newly regulated mesh sizes. These trials highlight
significant increases in L50 for a range of species including haddock, hake and whit-
ing with L50’s of 38, 47 and 41cm respectively with the 120 mm mesh with a 120 mm
square mesh panel combination.

3.1.4 Impacts of fisheries on the ecosystems

As well as the current poor state of many north and western fish stocks, particular
environmental problems caused by fisheries in this area include:

e Bycatch of fulmars on longlines. There have been only a few studies in this
area, and no definitive catch rate is known, however an annual catch of
10 000+ has been estimated.

e Bycatch and discards in demersal fisheries are high. For example, the
Nephrops fishery discards large amounts of juvenile haddock and whiting.
Juvenile cod are also discarded from other demersal fisheries. The loss of
these juvenile fish will be a serious impediment to future stock rebuilding,
although conversely many seabirds are thought to thrive on discards.

e Damage to the Darwin Mounds, a globally unique site holding the cold-
water coral Lophelia pertusa. Although located at 1000 m depth some 150
km NW of the Outer Hebrides, these are susceptible to damage by trawl-
ing. In 2003, the Darwin Mounds were given emergency protection
through the CFP which banned demersal fishing. This protection was
made permanent in August 2004.

e Damage to areas around Rockall containing coral, such as the Empress of
Britain Bank, Logachev mounds and Northwest Rockall closures.

e Seamount habitats and deep-sea fisheries. Seamounts are underwater
mountains rising over 1000 m. As a consequence of strong localized cur-
rents and upwellings, they are hot spots of marine biodiversity often with
large numbers sharks, marine mammals and seabirds. They are also im-
portant areas for deep-sea fisheries. Concern regarding overexploitation of
long-lived, slow growing, late maturing species such as the orange roughy
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is increasing. The Hebridean Terrace Seamount is thought to be inhabited
by the main component of the spawning stock for orange roughy. In addi-
tion, trawling impacts on the benthic communities which include deep-
water coral species. OSPAR have placed seamounts on their list of threat-
ened habitats that require conservation. No moves, however, are currently
being made by the European Union to protect seamounts.
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3.2 Cod in Subarea Vla

Cod in Division Vla is included in the revised EU long-term management plan for
cod stocks and the fisheries exploiting those stocks (Council Regulation (EC)
1342/2008). An update assessment was conducted this year by the WG.

ICES Advice applicable to 2008

Exploitation boundaries in relation to existing management plans

The management plan is not explicit about the level of reduction in the catch when
the stock is below Biim. Furthermore, because of the uncertainty in the level of fishing
mortality, ICES is not in a position to give quantitative forecasts. Previous simula-
tions demonstrate that fishing should be closed for 3 years in order to bring SSB
above Biim.

Exploitation boundaries in relation to precautionary limits

Given the very low SSB estimates, the high total mortality and low recruitment in this
stock, ICES advises zero catch of cod in 2008.

Conclusion on exploitation boundaries

As the recovery plan for this stock is considered to be consistent with the precautio-
nary approach only when the fishery is closed for an initial period, and as this is con-
gruent with the advice in relation to precautionary limits, ICES advises a zero catch of
cod in 2008.

ICES Advice applicable to 2009

Exploitation boundaries in relation to existing management plans

The management plan is not explicit about the level of reduction in the catch when
the stock is below Bim. Furthermore, as a consequence of the uncertainty in the level of
fishing mortality, ICES is not in a position to give quantitative forecasts. Simulations
conducted in 2006 demonstrated that fishing should be closed for 3 years in order to
bring SSB above Biim.

Exploitation boundaries in relation to 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.

3.2.1 General

Stock definition and the management unit

General information about the stock can be found in the stock annex and an overview
of the fisheries West of Scotland can be found in Section 3.1. The assessment unit is
Vla but a TAC is set for ICES Areas Vb (EC waters), VI, XII and XIV. The 2008 and
2009 TACs for cod in the management unit were 402 t and 302 t respectively. For
2009, however, the amount that may be taken in ICES Areas Vla and Vb (EC waters)
is explicitly stated as 240 t.

Management applicable to 2008 and 2009

The minimum landing size of cod in the human consumption fishery in this area is 35
cm.
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Technical measures applicable to the West of Scotland, including those associated
with the cod recovery plan in force in 2008 (Council Regulation No. 423/2004) and in
the new cod long-term management plan in force in 2009 (Council Regulation No.
1342/2008), are described in Section 3.1.

The following table summarizes ICES management advice and EU management ap-
plied for cod in Division Vla during 2001-2008:

CATCHES
CORRESPONDING TAC FOR VB % CHANGE IN F
TO ICES ADVICE (EC), VI, XII, TAC FOR VB ASSOCIATED WITH
YEAR (1) BAsIs XIV (1) (EC) AND VIA TAC1
2001 - Lowest possible F, 3700 - -50%
recovery plan
2002 - Recovery plan or 4600 - -10%
lowest possible F
2003 - Closure 1808 - -60%
2004 - Closure 848 - -80%
2005 - Closure 721 - (no assessment)
2006 - Closure 613 - (relative trends
assessment only)
2007 - Closure 490 - >-80%
2008 - Closure 402 - >-80%
2009 - Closure 302 240 >-80% (TAC=302t)

1Based on F-multipliers from forecast tables.

The fishery in 2008

Cod is believed to be no longer targeted in any fisheries now operating in ICES Divi-
sion Vla. Quota uptake in 2008 by the UK fleet was however exactly 100%, (data from
UK government taking into account quota swaps). The table of official catch statistics
is given in Table 3.2.1. Comparing the totals provided by nations to the TAC overall
the TAC has been overshot.

Because of restrictive TACs, seasonal/spatial closures of the fishery, and effort restric-
tions based on bycatch composition the probability of misreporting and under report-
ing of cod in the past is considered to have been high. From 2006 the Registration of
Buyers and Sellers legislation in the UK and Sales Notes management system in Irel-
and are considered to have reduced to low or negligible levels under reporting (see
Section 3.1). Misreporting, however, is still believed to take place in the UK. Area
misreporting will, for example, see cod caught in Vla declared as taken from the Fa-
roe region or ICES Area IVa. The Buyers and Sellers legislation introduced in 2006 is
also believed responsible for a significant increase in discards starting in 2006. Since
2006, the estimated weight of discards has greatly exceed landings (Table 3.2.2), and
discarding has taken place over all age groups (Tables 3.2.6 and 3.2.7 and Figure
3.2.1). Numbers discarded have been relatively high from the 2005 year class at-age 1
in 2006 through to age 3 in 2008 (Table 3.2.6).

Tables and figures of total effort by the fleets operating in Division VIa can be found
in Section 3.1 (Section 16 last year).

3.2.2 Data

An overview of the data provided and used by the WG is provided in the following
text table:
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COMMERCIAL DATA SURVEY DATA
Landings Discards Cpue at-age
No. at-  Wght. No. at-  Wght. ScoGFSQ1  ScoGFSQ4 IreGFS  IRGFS
age at-age age at-age
Available 1978- 1978- 1978- 1978- 1985-2009  1996-2008  1993- 2003-
2008 2008 2008 2008 Ages:1-7 Ages:0-8 2002 2008
Ages: Ages: Ages: Ages: Ages : Ages:
1-7+ 1-7+ 1-7+ 1-7+ 0-3 0-3
Used 1978- 1978- 1978- 1978- 1985-2009 NOT NOT NOT
1994 2008 1994 2008 Ages:1-6 USED USED USED
Ages: Ages : Ages: Ages:
1-7+ 1-7+ 1-7+ 1-7+

A plot of log catch curve gradient derived from commercial catch data is shown in
Figure 3.2.2. The trend in gradients over time appear fairly consistent between the
age ranges considered (2-5, 2—4 and 3-5) except for the most recent (2004) cohort. The
implication from the figure is of an increasing rate of mortality for cohorts spawned
during the 1990s but a considerable reduction in mortality for the 2002, 2003 and 2004
cohorts. Landings and discard data numbers-at-age are, however, only included in
the assessment up to 1994 because of concerns over deteriorating quality of landings
data.

Annual mean weights-at-age in landings, discards and catch are given in Tables 3.2.5,
3.2.7 and 3.2.9. Weights-at-age for the stock are still required to obtain biomass esti-
mates and so the full series of stock weights are used. Figure 3.2.1 shows the mean
weights-at-age in the landings and discards. There is no evidence of a trend in
weight-at-age for ages 1 and 2 for VIa cod landings, but some evidence of a gradual
long-term decline at-age 3 and above.

Raised discard numbers-at-age are given in Table 3.2.6. Increased discards from 2006
are considered an indicator of the combined effect of restrictive quotas and new regu-
lation. The age distribution of discards in 2007 and 2008, however, also provide sup-
porting evidence of a 2005 year class larger than the recent average. A consequence of
the current assessment model configuration is that the change in discarding practices
from 2006 as demonstrated in Tables 3.2.2 and 3.2.6 have no influence on the final
assessment. The likely reduction in unallocated landings from 2006 suggest a future
benchmark should consider re-instating commercial data from 2006 but there are still
concerns about area misreporting and an assessment of the scale of misreporting
needs to be completed before a benchmark.

All available survey data are given in Table 3.2.3, with the data used in the assess-
ment highlighted in bold. Survey descriptions are given in the stock annex. Figure
3.2.3 shows cpue (at lengths >23 cm) by ICES statistical rectangle from 2008 for the
ScoGFSQ4 and IRGFS surveys and from 2009 for the ScoGFSQ1 survey. Figure 3.2.4
shows log catch curves for the ScoGFSQ1 survey. It demonstrates a strong “hook” at
the younger ages, with abundance-at-age two often higher than at-age one. The index
of the 2005 year class has, however; also increased from age 2 to age 3 and the sur-
vey’s ability to track recent cohorts is poor.

Values for natural mortality (0.2 for all ages and years) and the proportion of fish
mature-at-age are unchanged from the last meeting. The proportion of F and M act-
ing before spawning is set to zero.

A study by the sea mammal research unit (SMRU) on seal predation has indicated
that seal predation on cod probably constitutes significant natural mortality over and
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above values assumed in the assessment. A working document looking at the signi-
ficance of seal predation to perceptions of the VIa cod stock was submitted to
WGNSDS 2008.

A plot of log catch curve gradient derived from the ScoGFSQI1 data is shown in
Figure 3.2.5. For cohorts after 1995 index values of zero have sometimes been
recorded at-age five. For the age ranges considered (2-5, 2—4 and 3-5) this means the
slope has not always been fitted to data from all the ages indicated. There is little
consistancy in results between age ranges chosen and this appears to worsen after the
1995 or 1996 cohort. The series for ages 2-5 seems more stable than the others in this
later period. Overall, information on mortality trends from the survey-series appears
weak.

3.2.3 Historical stock development
This update assessment uses a TSA run as outlined in the stock annex.

Model settings and input parameter settings for the final run are given in Table 3.2.10
and final parameter estimates from the TSA run are given in Table 3.2.11, alongside
final run estimates for Vla cod from previous WGs. Standardised prediction errors at-
age from the update assessment run (which can be interpreted as residuals) are
shown in Figure 3.2.7 (landings), Figure 3.2.8 (discards) and Figure 3.2.9 (5coGFSQ1).
Errors within +2 are considered reasonable. No prediction errors against the 2009
survey data fall outside +2 such that no data points for this year were downweighted.

It is important to note that the assessment is based on survey estimates of mortality
with corresponding population abundance. While the assumed natural mortality rate
(M=0.2) is excluded from the estimates of ‘fishing mortality’, unallocated removals
from the stock as a result of the fishery or other sources are not and are therefore also
included in the estimates of ‘fishing mortality” used in the forecast. The WG consider
the mortality outputs from TSA not to represent F at-age but rather estimated total
mortality that cannot be accounted for by the standard value used for natural mortali-
ty. These mortality estimates are here referred to as ‘Z-0.2". For management purpos-
es, however, this combined mortality would still need to fall below the level of Flim,
as higher levels of mortality over and above M are considered to have led to stock
decline in the early 1980s.

Table 3.2.12 gives the TSA population numbers-at-age and Table 3.2.13 gives their
associated standard errors. Estimated Z-0.2 at-age is given in Table 3.2.14 and stan-
dard errors on the log of this mortality are given in Table 3.2.15. Full summary out-
put is given in Table 3.2.16.

A summary plot for this run is shown in Figure 3.2.6. The disparity between the esti-
mated total catch compared with the supplied commercial data is clear. There was a
reduction of this disparity in 2006 and 2007 but it has increased again in 2008 (see also
Figure 3.2.15). There is a noticeable long-term downward trend in recruitment al-
though the value for 2006 is the highest value since 1997. SSB rose steeply in 2007 and
the estimate for 2008 is a little above that for 2007 but is still well below Biim. Mean Z-
0.2 is above Fim and comparable to values since 1995.

Retrospectives for the final assessment run are shown in Figure 3.2.10. This figure
also shows lines at + 2 se (approximate 95% confidence limits) around the run using
all years of data. Retrospective bias is small with respect to SSB. With respect to re-
cruitment the run terminating in 2006 sits on the lower confidence limit whereas that
terminating in 2005 falls just outside this limit. Higher levels of Z-0.2 from the run
terminating in 2005 appear untypically high but fall within the confidence limits for
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this metric. The confidence interval for mean Z-0.2 is wide, reflecting uncertainty in
estimation of mean Z-0.2 when that estimation is based on the age structure present
in survey data.

The TSA estimated stock-recruit relationship is shown in Figure 3.2.11. It includes the
data point of the 1986 year class which from inspection of Figure 3.2.11 appears an
outlier.

Comparison with last year’'s assessment

Compared with last year’s assessment SSB in 2007 has been revised down from 6276 t
to 5836 t while the estimate of mean Z-0.2 has risen from 0.79 to 0.82. The estimate of
recruitment in 2007 is revised up from 2.4 million to 2.7 million. The estimate of SSB
in 2008 from this update assessment is 6488 t with an s.e. of 858 t. The short-term
forecast from last year’s assessment predicted SSB in 2008 at 7470 t which is slightly
greater than one s.e. difference from the update assessment. Figure 3.2.10 shows these
revisions represent comparatively small retrospective adjustments.

Section 15 reveals a comparison of SSB, recruitment-at-age one and mean F (2-5) es-
timates produced by final run assessments between this year’s assessment and as-
sessments going back to 2001.

3.2.4 Short-term stock projections

A short-term projection was made using WGFRANSW following the procedure out-
lined in the stock annex.

Estimating recruiting year-class abundance

The recruitment values (000 fish) used in the forecast are given in the following table:

YEAR TSA STF

2009 5435 (ScoGFSQ1) 5435 (ScoGFSQ1)
2010 6204 (Ricker) 5145 (GM 98-07)
2011 5145 (GM 98-07)

Three-year means of the Z-0.2 estimates were taken to represent status quo mortality.
At previous assessment meetings the status quo mortality was used in the interme-
diate and TAC years. The cod long-term management plan introduced in 2009
(Council Regulation No. 1342/2008, article 6, paragraph 4), however, directs that fore-
casts “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.” Fishing effort (days-at-sea) and
TAC were both reduced by 25% in 2009 compared with 2008. Although not consi-
dered a measure of F the status quo Z-0.2 was reduced by 25% for the intermediate-
year in the forecast (2009). The management options table from this first run demon-
strated SSB to be below Bim at the start of 2010. Following article 6, paragraph 2(a) of
the new cod management plan status quo Z-0.2 was reduced by a further 25% for
2010 with the aim of producing more representative detailed tables.

Input data to the short-term projection is displayed in Table 3.2.17. Management op-
tions from the forecast are demonstrated in Table 3.2.18 and detailed tables of catch
numbers-at-age are demonstrated in Table 3.2.19.

A plot of the short-term forecast is shown in Figure 3.2.12. Results from sensitivity
analysis from this forecast are shown in Figure 3.2.13 and probability profiles in Fig-
ure 3.2.14. It is emphasized again that the outputs from the forecasting software in-
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clude figures labeled as “H-cons” do not refer to the human consumption fishery but
in the present application refer to all removals over and above the losses as a result of
the assumed natural mortality rate of M=0.2. These values will include estimates of
unallocated fishery removals that may be as a consequence of misreporting and mix-
ing of cod stocks across management boundaries, or additional natural mortality not
encompassed by the standard value of M=0.2. The WG recommends that these fore-
casts are not used to determine a future TAC using the procedure specified in Article
7 of the new long-term management plan for cod, as it is not possible to determine
figures for unallocated fishery removals to deduct from the forecasted total removals
to calculate the TAC for 2010.

Estimates of SSB corresponding to the different levels of the Z-0.2 mortality should,
however, remain appropriate. From Table 3.2.18 it can be seen that even with remov-
als in 2010 reduced to zero SSB is not predicted to reach Bim by 2011.

3.2.5 Medium-term stock projections

Medium-term predictions are not being made for Vla cod at this WG. It was felt that
recruitment cannot be assumed to conform to historical patterns as the stock is at a
historic low.

3.2.6 Biological reference points

ICES has defined the following PA reference points:

REFERENCE POINT TECHNICAL BASIS

Bpa=22 000 t Previously set at 25 000 t, which was considered a level at which good
recruitment is probable. This has since been reduced to 22 000 t because
of an extended period of stock decline.

Blim=14 000 t Smoothed estimate of Bloss (as estimated in 1998).
Fpa=0.6 Consistent with Bpa.
Flim=0.8 F values above 0.8 led to stock decline in the early 1980s.

A figure of yield-per-recruit is given in Figure 3.2.16. Input data are as for the short-
term forecast (Table 3.2.17). The corresponding reference points are:

Z-0.2 YIELD/R SSB/R
Ages 2-5
Average last 3 years 0.85 0.83 1.13
Fmax 0.21 1.49 7.60
Fo.1 0.14 1.41 10.86
Fmed 0.74 0.91 1.42

The precautionary approach plot for this stock is given in Figure 3.2.17. It demon-
strates clearly how the stock has moved and remained in the zone indicating reduced
reproductive capacity and (substituting Z-0.2 for F) unsustainable removals.

3.2.7 Management plans

Cod in VIa is included in Council Regulation No. 1342/2008 establishing a long-term
plan for cod stocks and fisheries exploiting those stocks. The plan and its evaluation
by ICES are discussed in Section 9.
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3.2.8 Uncertainties and bias in assessment and forecast
Landings

Since the early 1990s the most significant problem with assessment of this stock is
with commercial data. Incorrect reporting of landings-species and quantity-is known
to have occurred and directly affects the perception of the stock.

Effort

Commercial effort data for Division Vla from the Scottish fleets is considered very
uncertain and was not used in the assessment.

Discards

In the current set-up used for this assessment discard information is removed for the
same years for which landings data are removed. The increase in discards at-ages one
and two since 2006 is not therefore able to influence the fit of discard parameters.
Furthermore, the TSA model for VIa cod is formulated to only consider discards at-
ages one and two. Discards have also been recorded at older ages since 2006 and if
this continues in future years, re-inclusion of discard data would probably require
modification of the model to fit discard proportions across more ages.

Available discard estimates are calculated mainly from the Scottish sampling pro-
gramme. The method used is to sample on a stratified basis then raise by some aux-
iliary variable to, initially, total strata discards, and ultimately international discards.
These estimates are prone to bias. At WGNSDS 2004 a new method of raising discard
data was introduced (WD 2), using the same raw data, and which will reduce estima-
tion bias. The method is being applied and tested on data from both the Northern
Shelf and North Sea regions before the resulting revised data are released to assess-
ment working groups. Data using the new method was therefore not available for
this year’s assessment.

Surveys

The survey used for this assessment changed vessel and tow duration in 1999. Al-
though a correction has been made based on comparative tows, there will be an addi-
tional variance associated with this correction factor which will affect the survey
index. The current spatial aggregation of the survey (weighted arithmetic mean) can
result in hauls catching large numbers of fish having a strong influence on index val-
ues (as was the case in the ScoGFSQ1 in 2008). This in turn can cause a ‘noisy’ set of
indices that can lead to high prediction errors from TSA (and it is standard practice
when using TSA to down weight data points that cause high prediction errors). The
current weighting of strata (weighting by number of valid hauls) is also not consis-
tent between years leading to further increase in the overall estimation of survey va-
riance by TSA. Ways of compiling the survey that can better incorporate extreme
values, including new post stratification and strata weightings, are currently under
investigation and are proposed for consideration at a future data compilation work-
shop.

Biological factors

Assumptions on mean weight-at-length and mean maturity-at-age have remained
unchanged for a long period. However, biological responses of cod in Vla as a loca-
lized species to high exploitation and low population numbers are so far unknown to
the Working Group. Estimates of high predation consumption of cod relative to total-
stock biomass have raised concerns that natural mortality of cod at younger ages may
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be significantly greater than the standard value of 0.2 currently assumed and will
have changed significantly over the period of the historical assessment.

Forecasts

Short-term forecasts are sensitive to the estimation of status quo mean fishing mortal-
ity. The WG considers mortality estimates arising from an assessment heavily or
wholly based on survey data are poorly estimated and therefore noisy and sensitive
to survey catchability. In addition, for VIa cod only one survey series has been consi-
dered sufficiently long and self-consistent for use in assessment.

Natural mortality on cod at some or all ages is considered to have become greater
than can be accommodated by the standard natural mortality figure of M=0.2. It is
also possibly subject to a persistent upward trend. As a consequence, mortality out-
puts from TSA (or any model reliant on survey data) are not considered to represent
a fishing mortality F at-age for recent years in the time-series but rather estimates,
(referred to here as ‘Z-0.2"), of total mortality that cannot be accounted for by the
standard value used for natural mortality. It is not possible to determine the propor-
tion of the mortality caused by fishing and therefore not possible to partition F into
landings and discard F. Until a better estimate of natural mortality can be determined
short-term forecasts are only appropriate to considering the SSB corresponding to the
different levels of the Z-0.2 mortality.

3.2.9 Recommendation for next Benchmark

EXPERTISE
PROBLEM SOLUTION NECESSARY SUGGESTED TIME
Misreporting of Analysis of VMS data Requires someone =~ Work possible in 2009.
landings. Unknown  compared with landings familiar with
level prevents declarations to estimate VMS analysis
adjustment of the degree of area (plus provision of
reported catch and misreporting. trip specific
inclusion in landings
assessment. declarations).
Bias in discard Adoption of new discard New discard PhD unlikely to be
estimates raising methodology. raising finished before 2012.
methodology
being developed
as part of a PhD
project.
Inappropriate Revision of TSA to allow Requires someone  Work scheduled for 2009.
modelling of fitting of a discard ogive familiar with
discards within for years when sufficient FORTRAN and
TSA model ages are present in the preferably TSA

discards. routines.
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EXPERTISE
PROBLEM SOLUTION NECESSARY SUGGESTED TIME
Variance and bias in ~ Adoption of new Work being Project due for

survey index

aggregation methods to
form final indices from
haul by haul data,
(combinations of new post
stratification, weighting of
strata and/or adoption of
statistical approaches such
as fitting of GAM or delta
distribution models).
Inclusion of additional
surveys (ScoQ4GFS and
IRGEFS). ScoGFSQ4 indices
to be formed in same
manner as ScoGFSQ1 after
conclusion of above
project.

Addition of new survey
effort and/or revision of

undertaken as a
Marine Scotland
Science research
project.

completion in 2010.

Comparison with existing
assessment setup (single
survey) possible in 2010
(after conclusion of above
project).

Charter surveys funded
for 2009.
Revised/augmented
survey possible from

survey design. 2010.

Revision of TSA to allow
inclusion of different

Uncertainty in
natural mortality

Requires someone  Method for estimating age

familiar with specific consumption of

(level and trend) fleets, (this in turn allows FORTRAN and cod by seals presented at
because of estimates of age specific preferably TSA 2008 ICES ASC. Work to
unquantified consumption of cod by routines. adjust TSA scheduled for
predation from seals to be input as if from 2009.

large and increasing
seal population.

an additional fleet).

3.2.10 Management considerations

Survey information demonstrates 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 land-
ings and discard data from 1995 onwards, relying on survey data for this later period.
It is, however, considered that mortality estimates arising from an assessment heavily
or wholly based on survey data are poorly estimated and therefore noisy and sensi-
tive to survey catchability. In contrast, historical trends in spawning biomass and
recruitment appear to be robust measures of stock dynamics.

The fishery is managed by a combination of TAC, area closures, technical measures
and effort restrictions. These do not seem to have been effective in controlling
catches. Despite considerable reductions in fishing effort over the past decade, the
stock structure is still truncated with few older fish present.

Although the UK ‘Buyers and Sellers’ and Irish ‘Sales Notes” legislation is considered
to have reduced underreporting from 2006, discard data reveals increased discards-
at-ages one and two and a change in discard practices such that fish are discarded at
older ages. This suggests the legislation has controlled landings rather than catch.
There are also reports of continued area misreporting. The ScoGFSQ1 survey data
indicated the 2005 year class to be the biggest within the last decade. Both discards at
higher ages and area misreporting reduce the potential of the 2005 year class to con-
tribute to increases in SSB. It is important good observer coverage is conducted in
Division Vla to record discard trends in future and that work is done to estimate area
misreporting (comparing declared landings to VMS data).
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Cod is taken in mixed demersal fisheries, and in Division Vla is now regarded as a
bycatch species. To greatly reduce cod catch would likely result in having to greatly
reduce harvesting of other stocks such as haddock, whiting and anglerfish.

The EU cod long-term management plan, (Council Regulation No. 1342/2008) is com-
plemented by a system of fishing effort limitation. The effort baselines introduced for
2009 effectively give vessels with gears using mesh sizes of 70-89 mm and 90-99 mm,
and with landings compositions with a small percentage of cod, between two and
three times greater days-at-sea than vessels using gears with mesh sizes of 100-119
mm or 2120 mm. Such differences in previous effort regulations effectively encour-
aged vessel operators to change fisheries, particularly to Nephrops trawling. The land-
ings composition restrictions do not restrict discards. It is important the bycatch from
the Nephrops fleet is closely monitored (including discard observations).

Article 7 (paragraph 1) of the current management plan requires TACs to be calcu-
lated after removal of quantities of discards and fish corresponding to other sources
of cod mortality caused by fishing. The current assessment of Vla cod is considered to
estimate a mortality that is a combination of mortality from fishing and natural mor-
tality not accounted for by the standard long-term input value. As such mortality
from landings, discards and other causes as a consequence of fishing cannot be de-
fined.

A report by the Sea Mammal Research Unit (SMRU, 2006) gives estimates of cod con-
sumed by grey seals to the west of Scotland and although highly uncertain, the esti-
mates suggest predation mortality on cod is greater than can be accommodated by
the standard value of natural mortality used for gadoid species in ICES Division Vla.
It has not been possible using an update assessment to quantify the level of mortality
caused by seal predation. This is proposed for a benchmark assessment, (see Section
3.2.9). The mean fishing mortality reference points for Vla cod were determined un-
der the assumption of M=0.2. The values of mean Z-0.2 from the current assessment
are estimates of mortality over and above M i.e. mortality from fishing plus non fish-
ing mortality which cannot be encompassed within the standard value for natural
mortality. For management purposes this combined mortality would still need to fall
below the level of Fim, as higher levels of mortality over and above M are considered
to have led to stock decline.
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Table 3.2.1. Cod in Division VIa. Official catch statistics in 1985-2008, as reported to ICES.

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
Belgium 48 88 33 44 28 - 6 - 22 1 2 + 11 1 + + 2 +
Denmark - - 4 1 3 2 2 3 2 + 4 2 - - + - - -
Faroe Islands - - - 11 26 - - - - - - - - - - - - - 2 0 0.8 12 1
France 7411 5,09 5,044 7,669 3,640 2,220 2,503 1,957 3,047 2,488 2,533 2,253 956 714* 842* 236 391 208 172 91 107 100.7 92 79.91
Germany 66 53 12 25 281 586 60 5 94 100 18 63 5 6 8 6 4 + + 2 2 1
Ireland 2,564 1,704 2,442 2,551 1,642 1,200 761 761 645 825 1,054 1,286 708 478 223 357 319 210 120 34 279 18 70  58.2
Netherlands - - - - - - - - - - - - 2 1 - - - - -
Norway 204 174 77 186 207 150 40 171 72 51 61 137 36 36 79 114* 40* 88 45 10 17 30 30 65
Spain 28 - - - 85 - - - - - 16 + 6 42 45 14 3 11 3
UK (E.,, W., N.I) 260 160 444 230 278 230 511 577 524 419 450 457 779 474 381 280 138 195 79 46 25 21
UK (Scotland) 8,032 4,251 11,143 8,465 9,236 7,389 6,751 5543 6,069 5,247 5,522 5,382 4,489 3,919 2,711 2,057 1,544 1,519 879 413 243 260
UK 332.1 2314
Total landings 18,613 11,526 19,199 19,182 15,426 11,777 10,634 9,017 10,475 9,131 9,660 9,580 6,992 5,671 4,289 2,767 2,439 2,231 1,298 596 419.9 483.6 487 435.51

* Preliminary.
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Table 3.2.2. Cod in Division VIa. Landings, discards and catch estimates 1978-2008, as used by the
WG. Values are totals for fish over the ages 1 to 7+. Values for 2007 have been revised compared
with last year’s assessment.

YEAR LANDINGS DISCARDS CATCH
1978 13521 3678 17199
1979 16087 54 16141
1980 17879 996 18875
1981 23866 520 24386
1982 21510 1652 23162
1983 21305 2026 23331
1984 21271 635 21906
1985 18608 8812 27420
1986 11820 1201 13022
1987 18975 8767 27742
1988 20413 1217 21629
1989 17171 2833 20004
1990 12176 326 12503
1991 10926 917 11843
1992 9086 2897 11983
1993 10315 192 10507
1994 8929 186 9115
1995 9438 257 9696
1996 9425 87 9513
1997 7033 354 7387
1998 5714 423 6137
1999 4201 98 4298
2000 2977 607 3584
2001 2347 224 2571
2002 2242 169 2412
2003 1241 49 1291
2004 540 75 615
2005 479 57 535
2006 463 478 940
2007 525 2104 2629

2008 451 909 1360
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Table 3.2.3. Cod in Division VIa. Survey data made available to the WG. Data used in update run

are highlighted in bold. For ScoGFSQ1, numbers are standardized to catch-rate per 10 hours.

SCOoGFSQ1 SCOTTISH WEST COAST GROUNDFISH SURVEY
1985 2008

1 1 0 0.25

1 7

10 1.5 23.7 8.6 13.6 3.9 2.5 1.2 1985
10 1.5 6.9 26.8 5.6 7.3 2.5 1.9 1986
10 57.4 16.2 15.3 22.8 3.0 2.8 0.0 1987
10 0.0 64.9 14.2 34 21 0.7 0.2 1988
10 45 7.2 45.1 8.6 1.9 0.5 0.8 1989
10 2.0 24.6 4.1 14.7 4.2 1.6 0.8 1990
10 4.8 5.4 17.4 5.2 13.4 2.8 0.5 1991
10 7.3 11.5 5.4 7.6 34 2.3 0.5 1992
10 1.7 38.2 12.7 1.7 14 1.1 0.0 1993
10 13.6 14.7 25.1 5.8 1.0 0.0 0.0 1994
10 6.4 23.8 14.0 16.5 1.2 1.9 0.7 1995
10 2.8 20.9 241 4.1 2.8 1.3 0.0 1996
10 11.1 7.7 11.6 7.9 4.2 4.7 1.0 1997
10 2.8 30.9 5.3 8.7 3.7 0.6 2.0 1998
10 1.5 8.2 8.2 14 3.2 0.5 0.5 1999
10 13.3 5.4 6.9 1.3 0.0 0.4 0.0 2000
10 2.7 18.4 5.7 13.2 19.5 1.1 1.6 2001
10 5.3 43 10.6 2.6 0.5 3.0 0.0 2002
10 2.7 16.7 2.0 4.7 1.8 0.7 0.4 2003
10 5.7 3.0 5.6 2.3 1.7 0.0 0.0 2004
10 1.3 1.5 1.2 0 0 0.4 0 2005
10 2.2 1.9 1.1 0.3 0 0 0.3 2006
10 2.1 18.8 3.4 1.2 0 0.6 2007
10 0.8 2.1 44.2 6.3 0.8 0 0 2008
10 1.8 2.6 2.3 0.4 0 0 0 2009
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Table 3.2.3 cont. Cod in Division VIa. Survey data made available to the WG. For IreGFS, effort is

given as minutes towed, numbers are in units.

IREGFS IRISH GROUNDFISH SURVEY

1993 2002

1 1 0.75 0.79

0 3
1849 0.0 312.0 49.0 13.0
1610 20.0 999.0 56.0 13.0
1826 78.0 169.0 142.0 69.0
1765 0.0 214.0 89.0 18.0
1581 6.0 565.0 31.0 10.0
1639 0.0 83.0 53.0 6.0
1564 0.0 24.0 14.0 3.0
1556 0.0 124.0 4.0 1.0
755 3.0 82.0 28.0 2.0
798 0.0 50.6 2.2 1.2

Table 3.3 cont. Cod in Division VIa. Survey data made available to the WG. For ScoGFSQ4, num-

M
+

bers are standardized to catch-rate per 10 hours. indicates value less than 0.5 after standardiz-

ing.
SCOGFSQ4 QUARTER 4 SCOTTISH GROUNDFISH SURVEY
1996 2008

1 1 0.75 1.00
0 8
10 0 1 14 5 3 1 0 0 0
10 1 11 2 1 1 1 0 0 0
10 + 15 9 1 0 0 0 0 0
10 2 4 6 9 1 0 0 0 0
10 0 16 3 0 0 0 0 0 0
10 1 2 9 1 1 0 0 0 0
10 1 10 3 7 1 0 0 0 0
10 1 2 11 3 1 0 0 0 0
10 0 4 0 + 0 0 0 0
10 + 2 3 0 + 0 0 0
10 0 17 6 1 1 0 0 0 0
10 0 12.0 20.0 1.3 0.6 0 0.3 0 0
10 2 8 5 7 1 0 0 0 0
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Table 3.2.3 cont. Cod in Division VIa. Survey data made available to the WG. For IRGFS, num-
bers are standardized to catch rate per hour.

IRISH WEST COAST

IRGFS GROUNDFISH
2003 2008
1 1 0.79 0.92
0 4
1127 0 10 11 0 0
1200 0 24 10 1 0
960 63 13 7 0 2
1510 0 95 12 0 0
1173 0 219 31 8 3
1135 0 23 24 4 0
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Table 3.2.4. Cod in Division VIa. Landings-at-age (thousands). Values for 2007 have been revised
compared with last year’s assessment.

AGE

Year 1 2 3 4 5 6 7+
1966 384 2883 629 999 825 78 52
1967 261 2571 3705 670 442 264 67
1968 333 1364 3289 1838 215 171 151
1969 64 1974 1332 1943 759 149 170
1970 256 1176 1638 571 476 153 74
1971 254 1903 550 841 240 201 95
1972 735 2891 1591 409 501 108 110
1973 1015 1524 1442 583 161 193 104
1974 843 2318 778 1068 288 72 102
1975 1207 1898 1187 533 325 90 35
1976 970 3682 1467 638 256 215 56
1977 1265 1314 1639 624 269 87 79
1978 723 1761 999 695 286 97 75
1979 929 1612 2125 682 342 134 69
1980 1195 3294 2001 796 191 77 37
1981 461 7016 3220 904 182 29 20
1982 1827 1673 3206 1189 367 111 33
1983 2335 4515 1118 1400 468 148 60
1984 2143 2360 2564 448 555 185 59
1985 1355 5069 1269 1091 140 167 79
1986 792 1486 2055 411 191 40 30
1987 7873 4837 988 905 137 56 26
1988 1008 8336 2193 278 210 39 20
1989 2017 1082 3858 709 113 69 33
1990 513 4024 432 924 170 23 11
1991 1518 1728 1805 188 266 70 23
1992 1407 1868 575 720 69 58 24
1993 328 3596 1050 131 183 24 36
1994 942 1207 1545 280 56 51 20
1995 753 2750 700 630 70 15 11
1996 341 2331 1210 247 204 31 13
1997 1414 1067 989 281 66 62
1998 310 3318 293 174 57 16 9
1999 132 884 1047 64 48 24
2000 765 532 211 231 15 12 13
2001 96 1241 155 63 52 3 4
2002 337 340 522 41 13 14 4
2003 62 516 85 107 6 2 1
2004 44 92 85 11 26 2 1
2005 31 121 43 37 7 6 0.5
2006 17 91 72 21 13 2 1
2007 5 165 62 33 3 3 2
2008 0.07 27 88 16 10 1 2
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Table 3.2.5. Cod in Division VIa. Mean weight-at-age in landings (kg).
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AGE
Year 1 2 3 4 5 6 7+

1966 0.730 1.466 3.474 5.240 4.868 8.711 9.250
1967 0.681 1.470 2.906 4.560 6.116 7.394 8.058
1968 0.745 1.776 2.766 4.721 6.304 7.510 8.278
1969 0.860 1.284 2.821 4.259 6.169 6.374 7.928
1970 0.595 0.955 2.533 4.678 6.016 7.120 8.190
1971 0.674 1.046 2.536 4.167 6.023 6.835 8.100
1972 0.609 1.192 2.586 4.417 6.226 7.585 8.538
1973 0.597 1.181 2.784 4.601 5.625 7.049 8.611

1974 0.611 1.103 2.834 4.750 6.144 7.729 9.339
1975 0.603 1.369 3.078 5.302 6.846 8.572 10.328
1976 0.616 1.397 3.161 5.005 6.290 8.017 9.001

1977 0.629 1.160 2.605 4.715 6.269 7.525 9.511

1978 0.630 1.373 3.389 5.262 7.096 8.686 9.857
1979 0.693 1.373 2.828 4.853 6.433 7.784 9.636
1980 0.624 1.375 3.002 5.277 7.422 8.251 9.331

1981 0.550 1.166 2.839 4.923 7.518 9.314 10.328
1982 0.692 1.468 2.737 4.749 6.113 7.227 9.856
1983 0.583 1.265 2.995 4.398 6.305 8.084 9.744
1984 0.735 1.402 3.168 5.375 6.601 8.606 10.350
1985 0.628 1.183 2.597 4.892 6.872 8.344 9.766
1986 0.710 1.211 2.785 4.655 6.336 8.283 9.441

1987 0.531 1.312 2.783 4.574 6.161 7.989 10.062
1988 0.806 1.182 2.886 5.145 6.993 8.204 9.803
1989 0.704 1.298 2.425 4.737 7.027 7.520 9.594
1990 0.613 1.275 2.815 4.314 7.021 9.027 11.671
1991 0.640 1.095 2.618 4.346 6.475 8.134 10.076
1992 0.686 1.293 2.607 4.268 6.190 7.844 10.598
1993 0.775 1.316 2.940 4.646 6.244 7.802 8.409
1994 0.644 1.292 2.899 4.710 6.389 8.423 8.409
1995 0.606 1.148 2.857 4.956 6.771 8.539 9.505
1996 0.667 1.221 2.738 5.056 6.892 8.088 10.759
1997 0.595 1.210 2.571 4.805 6.952 7.821 9.630
1998 0.605 1.061 2.264 4.506 6.104 8.017 9.612
1999 0.691 1.039 2.194 4.688 6.486 8.252 9.439
2000 0.689 1.261 2.457 4.126 6.666 7917 8.392
2001 0.654 0.988 2.679 4.568 5.860 7.741 9.386
2002 0.668 1.140 2.330 4.841 6.175 7.192 9.548
2003 0.671 1.016 2.312 3.854 6.220 8.075 8.839
2004 0.609 1.027 2.194 4.396 6.003 8.258 9.678
2005 0.776 1.172 2.624 4.118 4.908 6.753 10.240
2006 0.656 1.169 2.236 3.822 6.172 7.796 11.1

2007 0.476 0.976 2.512 4.285 6.491 7.733 8.810
2008 0.557 1.195 2.943 4.775 6.329 7.957 8.471
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Table 3.2.6. Cod in Division VIa. Discard dataset from Scottish and Irish sampling programmes,
ages 1-7, years 1978-2008. Data from 1978-2001 raised from Scottish sampling only; later data
raised from Scottish sampling and Irish sampling when available (2004 and 2005 to date). Values
for 2007 have been revised compared with last year’s assessment.

A) DISCARDS-AT-AGE (THOUSANDS)

Age

Year 1 2 3 4 5 6 7
1978 8904 1203 0 0 0 0 0
1979 11 119 0 0 0 0 0
1980 2758 0 0 0 0 0 0
1981 289 1475 0 0 0 0 0
1982 5264 2 0 0 0 0 0
1983 7371 1005 0 0 0 0 0
1984 2117 10 0 0 0 0 0
1985 43508 3122 0 0 0 0 0
1986 4483 10 0 0 0 0 0
1987 52582 159 0 0 0 0 0
1988 714 3256 0 0 0 0 0
1989 8443 25 0 0 0 0 0
1990 1835 158 0 0 0 0 0
1991 3255 319 0 0 0 0 0
1992 12498 143 2 0 0 0 0
1993 595 51 0 0 0 0 0
1994 773 2 0 0 0 0 0
1995 1111 126 0 0 0 0 0
1996 233 86 0 0 0 0 0
1997 1074 27 0 0 0 0 0
1998 472 837 3 0 0 0 0
1999 283 16 0 0 0 0 0
2000 2081 53 0 0 0 0 0
2001 216 373 0 0 0 0 0
2002 508 32 0 0 0 0 0
2003 77 38 8 0 0 0 0
2004 232 21 0 0 0 0 0
2005 108 20 0 0 0 0 0
2006 1242 48 25 2 3 1 0.1
2007 627 1651 56 42 3 3 0
2008 89 133 368 1 0 0
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Table 3.2.7. Cod in Division VIa. Discard dataset from Scottish and Irish sampling programmes,
ages 1-7, years 1978-2006. Data from 1978-2001 raised from Scottish sampling only; later data
raised from Scottish sampling and Irish sampling when available (2004 and 2005 to date).

B) MEAN WEIGHT-AT-AGE IN DISCARDS (KG)

Age

Year 1 2 3 4 5 6 7
1978 0.37 0.321 0 0 0 0 0
1979 0.276 0.43 0 0 0 0 0
1980 0.361 0 0 0 0 0 0
1981 0.135 0.326 0 0 0 0 0
1982 0.314 0.392 0 0 0 0 0
1983 0.223 0.374 0 0 0 0 0
1984 0.298 0.435 0 0 0 0 0
1985 0.178 0.346 0 0 0 0 0
1986 0.267 0.305 0 0 0 0 0
1987 0.166 0.37 0 0 0 0 0
1988 0.296 0.283 0 0 0 0 0
1989 0.332 0.59 0 0 0 0 0
1990 0.132 0.454 0 0 0 0 0
1991 0.245 0.351 0 0 0 0 0
1992 0.22 1.03 2.382 0 0 0 0
1993 0.239 0.812 3.723 0 0 0 0
1994 0.24 0.365 0 0 0 0 0
1995 0.203 0.256 0 0 0 0 0
1996 0.226 0.389 0 0 0 0 0
1997 0.321 0.328 0 0 0 0 0
1998 0.23 0.367 0.59 0 0 0 0
1999 0.294 0.299 0 0 0 0 0
2000 0.28 0.421 0 0 0 0 0
2001 0.248 0.417 0 0 0 0 0
2002 0.263 1.021 0 0 0 0 0
2003 0.272 0.57 0.39 0 0 0 0
2004 0.258 0.581 0 0 0 0 0
2005 0.285 0.501 0 0 0 0 0
2006 0.259 1.291 2.649 3.499 6.24 5.581 11.122
2007 0.198 0.940 3.016 4.453 5.018 10.627 0
2008 0.220 0.976 2.046 4.047 7.937 0 0
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Table 3.2.8. Cod in Division VIa. Total catch-at-age (thousands). Values for 2007 have been re-
vised compared with last year’s assessment.

AGE

Year 1 2 3 4 5 6 7+
1978 9627 2965 999 695 286 97 75
1979 940 1731 2125 682 342 134 69
1980 3953 3294 2001 796 191 77 37
1981 749 8491 3220 904 182 29 20
1982 7091 1676 3206 1189 367 111 33
1983 9706 5520 1118 1400 468 148 60
1984 4260 2371 2564 448 555 185 59
1985 44863 8191 1269 1091 140 167 79
1986 5275 1495 2055 411 191 40 30
1987 60456 4996 988 905 137 56 26
1988 1722 11592 2193 278 210 39 20
1989 10459 1107 3858 709 113 69 33
1990 2348 4182 432 924 170 23 11
1991 4773 2047 1805 188 266 70 23
1992 13905 2011 577 720 69 58 24
1993 923 3647 1050 131 183 24 36
1994 1715 1209 1545 280 56 51 20
1995 1864 2877 700 630 70 15 11
1996 574 2417 1210 247 204 31 13
1997 2488 1094 989 281 66 62 7
1998 783 4155 296 174 57 16 9
1999 415 900 1047 64 48 24 9
2000 2846 585 211 231 15 12 13
2001 312 1614 155 63 52 3 4
2002 845 372 522 41 13 14 4
2003 139 554 93 107 6 2 1
2004 267 113 85 11 26 2 1
2005 139 141 43 37 7 6 0.5
2006 1259 139 97 23 15 2
2007 632 1816 118 75 5 7 2
2008 89 160 456 18 10 1
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Table 3.2.9. Cod in Division VIa. Mean weight-at-age (kg) in total catch.
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AGE
Year 1 2 3 4 5 6 7+
1978 0.389 0.946 3.389 5.262 7.096 8.686 9.857
1979 0.688 1.308 2.828 4.853 6.433 7.784 9.636
1980 0.440 1.375 3.002 5.277 7.422 8.251 9.331
1981 0.390 1.020 2.839 4923 7.518 9.314 10.328
1982 0411 1.467 2.737 4.749 6.113 7.227 9.856
1983 0.310 1.103 2.995 4.398 6.305 8.084 9.744
1984 0.518 1.398 3.168 5.375 6.601 8.606 10.350
1985 0.191 0.864 2.597 4.892 6.872 8.344 9.766
1986 0.334 1.205 2.785 4.655 6.336 8.283 9.441
1987 0.213 1.282 2.783 4574 6.161 7.989 10.062
1988 0.595 0.929 2.886 5.145 6.993 8.204 9.803
1989 0.404 1.282 2.425 4737 7.027 7.520 9.594
1990 0.237 1.244 2.815 4.314 7.021 9.027 11.671
1991 0.371 0.979 2.618 4.346 6.475 8.134 10.076
1992 0.267 1.274 2.606 4.268 6.190 7.844 10.598
1993 0.430 1.309 2.940 4.646 6.244 7.802 8.409
1994 0.462 1.291 2.899 4.710 6.389 8.423 8.409
1995 0.365 1.109 2.857 4.956 6.771 8.539 9.505
1996 0.487 1.191 2.738 5.056 6.892 8.088 10.759
1997 0.477 1.188 2.571 4.805 6.952 7.821 9.630
1998 0.379 0.921 2.248 4.506 6.104 8.017 9.612
1999 0.420 1.025 2.194 4.688 6.486 8.252 9.439
2000 0.390 1.186 2.457 4.126 6.666 7.917 8.392
2001 0.372 0.856 2.679 4.568 5.860 7.741 9.386
2002 0.424 1.130 2.330 4.841 6.175 7.192 9.548
2003 0.450 0.986 2.15 3.854 6.220 8.075 8.839
2004 0.314 0.945 2.194 4.396 6.003 8.258 9.678
2005 0.395 1.078 2.624 4.118 4.908 6.753 10.240
2006 0.264 1.211 2.341 3.797 6.184 7.031 11.103
2007 0.200 0.943 2.752 4.380 5.729 9.166 8.810
2008 0.220 1.013 2.219 4731 6.371 7.957 8.471
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Table 3.2.10. Cod in Division VIa. TSA parameter settings for the assessment run.

PARAMETER

SETTING JUSTIFICATION

Age of full selection.

am =4 Based on inspection of previous XSA
runs.

Multipliers on variance
matrices of measurements.

Blandings(a) =2 for ages 6,  Allows extra measurement
7+ variability for poorly sampled ages.
Bsurvey(a) =2 for age 1, 5,

6
Multipliers on variances for H@1)=4 Allows for more variable fishing
fishing mortality estimates. mortalities for age 1 fish.
Downweighting of particular ~ Landings: age 2 in 1981 Large values indicated by
data points (implemented by ~ and 1987, age 7 in 1989. exploratory prediction error plots.

multiplying the relevant q by
9)

Discards: age 1 in 1985 and
1992, age 2 in 1998.

Survey: age 1 in 2000, age
21in 1993, age 6 in 1995.
Ages 4,5, 6 in 2001 (the
latter are from a single
large haul, 24 fish > 75 cm
in 30 mins.). Age 3 in 2008
(large haul near 4W line)

Discards

Discards are allowed to evolve over time constrained by a trend.
Ages 1 and 2 are modelled independently.

Recruitment.

Modelled by a Ricker model, with numbers-at-age 1 assumed to be
independent and normally distributed with mean n1 S exp(-—n2S),
where S is the spawning-stock biomass at the start of the previous
year. To allow recruitment variability to increase with mean
recruitment, a constant coefficient of variation is assumed.

Large year classes.

The 1986 year class was large, and recruitment-at-age 1 in 1987 is
not well modelled by the Ricker recruitment model. Instead,

N(1, 1980) is taken to be normally distributed with mean

511 S exp(—n2 S). The factor of 5 was chosen by comparing
maximum recruitment to median recruitment from 1966-1996 for
Vla cod, haddock, and whiting in turn using previous XSA runs.
The coefficient of variation is again assumed to be constant.
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Table 3.2.11. Cod in Division VIa. TSA parameter estimates for 2002-2004, 2006-2008 assessments and final assessment presented this year. No final assessment using TSA was
conducted in 2005. Run 3 from 2004 used a similar approach to this year’s assessment.

PARAMETER NOTATION DESCRIPTION 2002WG 2003WG 2004 WG 2006 WG 2007 WG 2008 WG 2009WG
Run3
F (1,1978)  Fishing mortality-at-age a in year y 0.03 0.64 0.64 0.6378 0.6337 0.6366 0.6373
F (2,1978) 0.25 0.62 0.57 0.5333 0.5889 0.5803 0.5797
Initial fishing F (4, 1978) 0.67 0.82 0.66
mortality 0.5743 0.6879 0.5888 0.5886
D(1) 0.83 0.33 0.47 0.6275 0.5425 0.4746 0.4809
Survey selectivities ®(2) Survey selectivity-at-age a 441 1.98 3.19 3.5857 3.7292 3.2855 3.3317
D(4) 18.28 10.65 14.92 15.9096 14.1997 14.0472 13.7891
Fishing mortality oF Transitory changes in overall fishing mortality 0.10 0.04 0.07 0.0947 0.0741 0.0846 0.0850
standard deviations oU Persistent changes in selection (age effect in F) 0.10 0.06 0.03 0.0242 0.0507 0.00 0.00
oV Transitory changes in the year effect in fishing 0.00 0.07 0.10
mortality 0.0844 0.0984 0.1120 0.1117
oY Persistent changes in the year effect in fishing 0.16 0.07 0.00
mortality 0.0425 0.00 0.00 0.00
Survey catchability cQ Transitory changes in survey catchability 0.24 0.00 0.00 0.1224 0.2374 0.2276 0.2498

standard deviations off Persistent changes in survey catchability 0.00 0.45 0.00 (f) 0.00 (f) 0.00 (f) 0.00 (f) 0.00(f)




46 |

ICES WGCSE REPORT 2009

PARAMETER NOTATION DESCRIPTION 2002WG 2003WG 2004 WG 2006 WG 2007 WG 2008 WG 2009WG
Measurement clandings  Standard error of landings-at-age data 0.12 0.13 0.10 0.0935 0.0891 0.0892 0.0889
standard deviations  ;giscards  Standard error of discards-at-age data n/a 0.94 1.42 1.2669 1.367 1.3756 1.3681

osurvey Standard error of survey data 0.36 0.56 0.35 0.3887 0.364 0.3875 0.3930
Discards clogit p Transitory trends in discarding n/a 0.30 0.00 0.00 0.00 0.00 0.00
opersistent  Persistent trends in discarding n/a 0.16 0.68 0.5735 0.6742 0.7032 0.6959
nl Ricker parameter (slope at the origin) 0.82 0.62 0.80 0.6584 0.7882 0.9634 0.8913
Recruitment n2 Ricker parameter (curve dome occurs at 1/12) 0.03 0.003 0.01 0.0049 0.0124 0.0203 0.0177
cvrec Coefficient of variation of recruitment data 0.36 0.56 0.49 0.4184 0.5116 0.5627 0.5530
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Table 3.2.12. Cod in Division VIa. TSA population numbers-at-age (millions).
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AGE
Year 1 2 3 4 5 6 7+
1978 20.3834 9.4816 2.58 1.4111 0.5267 0.1598 0.1296
1979 28.2475 10.1453 42371 1.1236 0.5256 0.1851 0.0992
1980 31.2485 13.7737 4.3553 1.3366 0.2788 0.1199 0.0595
1981 10.4731 16.4374 6.1989 1.8084 0.4944 0.0998 0.0651
1982 25.6588 5.1018 6.8456 2.3838 0.6813 0.192 0.0599
1983 15.5709 12.0438 2.1619 2.5867 0.8553 0.24 0.0893
1984 24.0151 6.0912 4.549 0.7556 0.8464 0.2789 0.1029
1985 12.3426 12.0925 2.2199 1.4568 0.2282 0.2289 0.1116
1986 19.0478 4.2339 3.8708 0.6894 0.3243 0.0635 0.0787
1987 59.9898 9.8768 1.7474 1.3607 0.2272 0.1024 0.0468
1988 6.0594 16.8979 3.6537 0.5501 0.3546 0.0667 0.0423
1989 19.595 2.477 5.4809 1.1622 0.1863 0.1073 0.0348
1990 6.3376 8.7682 0.9413 1.4908 0.3403 0.0556 0.0404
1991 11.0872 2.9295 3.4148 0.3638 0.4806 0.121 0.0349
1992 17.0816 4.5201 0.9594 1.1366 0.1241 0.1474 0.0477
1993 6.9902 8.1252 1.8195 0.3041 0.3391 0.0417 0.0662
1994 14.6727 3.2374 3.2566 0.6021 0.1082 0.1119 0.0365
1995 12.2695 7.2902 1.4381 1.2815 0.2253 0.0397 0.0549
1996 4.8575 5.7714 2.9589 0.5271 0.4477 0.078 0.0327
1997 17.1842 2.0334 2.2395 1.0197 0.1753 0.1505 0.0366
1998 8.5604 7.842 0.7621 0.772 0.3292 0.0572 0.0612
1999 4.8335 3.8195 2.9689 0.2534 0.248 0.1052 0.038
2000 10.0142 2.0693 1.4683 1.0133 0.0811 0.0797 0.0461
2001 3.2344 4.6239 0.819 0.5262 0.3447 0.0274 0.0425
2002 8.6733 1.3022 1.7469 0.2758 0.1683 0.1135 0.0226
2003 1.8655 3.8881 0.4813 0.5893 0.0885 0.0543 0.044
2004 3.968 0.6298 1.4164 0.1588 0.1837 0.0272 0.0308
2005 5.3396 1.4309 0.1875 0.4474 0.0466 0.0559 0.0176
2006 10.397 2.3236 0.4636 0.0471 0.134 0.0137 0.0221
2007 2.7188 4.8041 0.9176 0.1611 0.0154 0.0446 0.0119
2008 3.3142 1.2433 1.9361 0.3348 0.0547 0.0053 0.0193
2009* 5.4348 1.4736 0.4807 0.6507 0.1082 0.0174 0.0079
2010* 4.4357 2.4657 0.5752 0.1684 0.2131 0.0356 0.0083
GM(78-08)  10.1615 4.7272 1.9106 0.6681 0.2256 0.0778 0.0453

*2009 and 2010 values are TSA-derived projections of population numbers.
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Table 3.2.13. Cod in Division Vla. Standard errors on TSA population numbers-at-age (millions).

AGE

Year 1 2 3 4 5 6 7+
1978 2.896 0.5356 0.123 0.0844 0.0514 0.0302 0.0222
1979 2.1681 0.546 0.1764 0.0605 0.0452 0.0311 0.0194
1980 2.5862 0.7773 0.2308 0.097 0.0315 0.0274 0.0199
1981 1.1813 1.2151 0.3363 0.1001 0.0376 0.014 0.0128
1982 2.1932 0.3647 0.3835 0.135 0.0383 0.0149 0.0046
1983 1.6137 0.8974 0.1165 0.1644 0.0652 0.0247 0.009
1984 1.76 0.5355 0.2839 0.051 0.0717 0.0354 0.0136
1985 1.4803 0.8016 0.1499 0.1134 0.0232 0.0377 0.0188
1986 1.4668 0.3301 0.2378 0.0524 0.0411 0.0116 0.0176
1987 9.7326 0.656 0.1015 0.0957 0.0219 0.0191 0.0092
1988 1.102 1.5896 0.1917 0.0374 0.0355 0.011 0.0088
1989 2.0097 0.1831 0.4706 0.0757 0.0142 0.0158 0.0065
1990 1.1302 0.4907 0.0527 0.1311 0.0286 0.0071 0.0068
1991 1.5311 0.2186 0.195 0.0198 0.0424 0.0132 0.004
1992 1.5692 0.3132 0.0693 0.0763 0.0088 0.019 0.0063
1993 0.953 0.4937 0.1257 0.0252 0.0323 0.0047 0.0082
1994 2.6652 0.3414 0.2903 0.068 0.0112 0.0169 0.0047
1995 2.7757 1.4216 0.2177 0.1893 0.0402 0.007 0.01
1996 1.9336 1.2663 0.5964 0.0924 0.079 0.0161 0.0062
1997 3.756 0.7901 0.5167 0.2336 0.0362 0.0313 0.0081
1998 24221 1.7271 0.3062 0.1942 0.0876 0.0144 0.0149
1999 1.8074 1.07 0.7028 0.1085 0.071 0.0329 0.0102
2000 2.6563 0.7335 0.4213 0.2585 0.0369 0.0258 0.0144
2001 1.38 1.1546 0.2769 0.1541 0.0901 0.0126 0.0125
2002 22273 0.5177 0.4586 0.0979 0.0554 0.0328 0.0074
2003 1.1997 0.9724 0.1906 0.1686 0.0337 0.0198 0.0136
2004 1.593 0.4092 0.3776 0.0656 0.0598 0.012 0.0101
2005 1.132 0.5951 0.1417 0.1334 0.0222 0.0213 0.0064
2006 1.5417 0.4288 0.2098 0.0455 0.0447 0.0075 0.0086
2007 0.8517 0.6716 0.1612 0.0703 0.0147 0.0151 0.0044
2008 1.3022 0.3624 0.3148 0.0573 0.0234 0.0049 0.0061
2009* 2.533 0.5928 0.1436 0.1379 0.0235 0.0082 0.003
2010* 2.5499 1.1983 0.2378 0.0537 0.053 0.0091 0.0033

GM(78-08) 1.8132 0.6215 0.2295 0.0891 0.0360 0.0164 0.0094

*2009 and 2010 values are standard errors on TSA-derived projections of population numbers.
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Table 3.2.14. Cod in Division VIa. TSA estimates for mortality-at-age.
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AGE

Year 1 2 3 4 5 6 7+
1978 0.5141 0.6134 0.6343 0.7584 0.7861 0.7861 0.7814
1979 0.5491 0.7003 0.8686 1.0002 0.9728 0.9609 0.9455
1980 0.4496 0.6329 0.6802 0.7773 0.7966 0.7766 0.7691
1981 0.4725 0.6692 0.7564 0.7515 0.6796 0.7238 0.7347
1982 0.585 0.6611 0.7648 0.8212 0.8418 0.835 0.841
1983 0.6708 0.75 0.841 0.9 0.9059 0.9415 0.9517
1984 0.5521 0.753 0.8855 0.955 1.0208 0.9763 0.9518
1985 0.7724 0.9089 0.929 1.1396 1.0213 1.1012 1.0833
1986 0.4817 0.6772 0.8187 0.8905 0.8893 0.8835 0.8578
1987 0.7971 0.8046 0.9269 1.0706 1.0004 1.0046 1.003
1988 0.632 0.7795 0.9296 0.8815 0.9612 0.9387 0.9239
1989 0.6075 0.7571 0.9669 1.0051 0.9974 1.0201 1.0045
1990 0.5561 0.7358 0.75 0.9087 0.8339 0.8175 0.8066
1991 0.6789 0.8611 0.8901 0.8759 0.9624 0.9732 0.9893
1992 0.5383 0.7099 0.9083 0.9931 0.8902 0.8756 0.8977
1993 0.5728 0.7143 0.8981 0.8332 0.9052 0.889 0.8823
1994 0.4995 0.6082 0.7315 0.7823 0.8025 0.7893 0.8047
1995 0.5552 0.7016 0.8037 0.8518 0.8612 0.8628 0.8637
1996 0.6025 0.7412 0.8586 0.9006 0.8905 0.905 0.906
1997 0.586 0.7495 0.8592 0.9241 0.9149 0.9121 0.9163
1998 0.6023 0.759 0.8728 0.9283 0.9311 0.9284 0.9281
1999 0.6115 0.7537 0.8703 0.9313 0.9298 0.9284 0.9276
2000 0.573 0.725 0.8267 0.8752 0.8849 0.887 0.8864
2001 0.6197 0.7597 0.8709 0.9305 09115 0.9248 0.9256
2002 0.5986 0.757 0.8726 0.9271 0.9256 0.9216 0.9251
2003 0.6397 0.7827 0.888 0.952 0.9551 0.9494 0.9497
2004 0.6723 0.7998 0.9211 0.9798 0.9725 0.9751 0.9732
2005 0.6345 0.8226 0.9408 0.998 0.9945 0.9893 0.989
2006 0.5269 0.7243 0.8539 0.913 0.8988 0.9002 0.8992
2007 0.5802 0.709 0.7916 0.8823 0.8846 0.8757 0.8762
2008 0.6079 0.7563 0.8844 0.9274 0.9365 0.9336 0.9317
2009* 0.5904 0.7408 0.849 0.9163 0.9127 0.9125 0.9112
2010* 0.5837 0.7317 0.8402 0.9002 0.9002 0.9002 0.9002

GM(78-08) 0.5869 0.7352 0.8445 0.9078 0.9051 0.9058 0.9041

*Estimates for 2009 and 2010 are TSA projections.
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Table 3.2.15. Cod in Division VIa. Standard errors of TSA estimates for log mortality-at-age.

AGE
Year 1 2 3 4 5 6 7+
1978 0.194 0.0985 0.0635 0.0641 0.0771 0.0917 0.0929
1979 0.2023 0.1007 0.0579 0.0566 0.0684 0.0876 0.0906
1980 0.1999 0.0995 0.0629 0.0639 0.0688 0.0883 0.0915
1981 0.2069 0.0889 0.06 0.0626 0.0743 0.0909 0.0942
1982 0.2005 0.0931 0.0632 0.0652 0.0792 0.0914 0.0989
1983 0.1788 0.085 0.0601 0.0625 0.0746 0.0889 0.0938
1984 0.1968 0.0941 0.0615 0.0634 0.0711 0.0883 0.0937
1985 0.1852 0.0775 0.0629 0.0593 0.0751 0.0853 0.0916
1986 0.2093 0.092 0.0635 0.0661 0.0737 0.0935 0.0916
1987 0.1776 0.0912 0.0594 0.0598 0.0783 0.0899 0.0954
1988 0.206 0.0759 0.0575 0.0649 0.0713 0.095 0.0964
1989 0.1888 0.0845 0.0639 0.0609 0.0737 0.0864 0.0976
1990 0.2025 0.0709 0.0644 0.0657 0.0743 0.0914 0.0934
1991 0.1947 0.0687 0.061 0.0634 0.0703 0.0878 0.0956
1992 0.1919 0.0765 0.0637 0.0646 0.0793 0.0885 0.096
1993 0.2051 0.0835 0.0755 0.0768 0.0863 0.0998 0.0977
1994 0.2168 0.1202 0.1128 0.1164 0.1227 0.1232 0.1234
1995 0.2344 0.1419 0.1369 0.1371 0.1378 0.1386 0.1386
1996 0.2352 0.1417 0.1367 0.137 0.1376 0.1383 0.1384
1997 0.2314 0.144 0.1377 0.1376 0.1383 0.139 0.1391
1998 0.235 0.142 0.1389 0.1376 0.1383 0.139 0.139
1999 0.2356 0.1445 0.1384 0.1391 0.139 0.1397 0.1398
2000 0.2355 0.1455 0.1407 0.1399 0.1406 0.1406 0.1407
2001 0.2344 0.1429 0.1388 0.1377 0.1384 0.1392 0.1392
2002 0.2325 0.1443 0.1378 0.1383 0.1386 0.1392 0.1393
2003 0.2342 0.1418 0.1394 0.1376 0.1383 0.139 0.139
2004 0.2279 0.1438 0.1366 0.1375 0.1379 0.1386 0.1386
2005 0.2349 0.144 0.1398 0.1381 0.139 0.1396 0.1397
2006 0.2368 0.1462 0.1405 0.1402 0.1401 0.1408 0.1409
2007 0.2357 0.145 0.1406 0.1401 0.1404 0.1407 0.1408
2008 0.2385 0.1466 0.1401 0.1404 0.1406 0.1411 0.1411
2009* 0.2427 0.1494 0.1445 0.1432 0.1433 0.1433 0.1434
2010* 0.2432 0.1497 0.1449 0.1437 0.1437 0.1437 0.1437

GM(78-08) 0.2132 0.1095 0.0913 0.0922 0.1004 0.1110 0.1136

*Estimates for 2009 and 2010 are standard errors of TSA projections of log F.
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Table 3.2.16. Cod in Division VIa. TSA summary table. “Obs.” denotes sum-of-products of numbers and mean weights-at-age, not reported caught, landed and discarded weight.
* Estimates for 2009, 2010 are TSA projections.

RECRUITMENT-AT-AGE 1
YEAR LANDINGS (000 TONNES) DiSCARDS (000 TONNES) TOTAL CATCH (000 TONNES) MEAN Z-0.2 (2-5) SSB (000 TONNES) TSB (000 TONNES) (MILLIONS)

Obs. Pred. SE Obs. Pred. SE Obs. Pred. SE Estimate SE Estimate SE Estimate SE Estimate SE

1978 13.5205 13.2202 0.57 3.6808 3.2732 0.8153 17.2013 17.2641 1.1594 0.6981 0.031 26.0115  0.7542 39.481 1.506 20.3834  2.896

1979  16.0887 15.7211 0.6444 0.0541 4.0765 0.7343 16.1427 26.5038 1.9673 0.8855 0.0348 28.4369  0.7788 55.9254  1.9346 28.2475  2.1681

1980  17.8789 17.2693 0.78 0.9958 3.3826 0.8209 18.8747 23.9056 1.66 0.7217 0.0318 31.7602  1.0737 56.4458  1.9777 31.2485  2.5862

1981 23.8646 22.18 1.3599  0.5198 0.9759 0.2991 24.3843 24.2284 1.4422 0.7142 0.0304 38.0752  1.2365 52.6732  1.8276 10.4731  1.1813

1982 21.5108 23.0713 1.0134  1.6539 2.4145 0.7307 23.1647 25.8198 1.5123 0.7722 0.0348 37.4673  1.1833 542371  1.7123 25.6588  2.1932

1983  21.3052 20.9233 0.9002 2.0195 1.6187 0.4635 23.3247 22.72 1.251 0.8492 0.0349 32.0549 1.069 441577  1.5283 15.5709  1.6137

1984 21.2717 19.8631 0.9523  0.6355 2.5338 0.6437 21.9071 24.3172 1.5506 0.9036 0.0381 29.9342  1.1219 48.4737  1.7883 24.0151  1.76

1985  18.6071 17.6169 0.7931  8.8246 1.2935 0.3576 27.4317 17.3564 1.0064 0.9997 0.0398 22.0854  0.8791 30.2722  1.1648 12.3426  1.4803

1986 11.8201 11.5524 0.6334  1.1998 1.6609 0.4038 13.0199 13.5851 0.8869 0.8189 0.036 18.4574  0.749 28.7691  1.0712 19.0478  1.4668

1987  18.9705 18.1505 0.9499 8.7876 3.8985 1.3836 27.7581 20.9336 2.0915 0.9506 0.0405 19.6788  0.7273 39.2472  2.4075 59.9898  9.7326

1988  20.4133 18.6443 1.2617 1.133 0.8411 0.2944 21.5462 18.6963 1.3705 0.888 0.0349 23.5077  0.9962 36.1252  1.8273 6.0594 1.102

1989 17.1693 15.0516 1.0025 2.818 2.1173 0.6509 19.9873 17.0757 1.3193 0.9316 0.0384 21.0362  1.0946 32.332 1.5604 19.595 2.0097

1990 121755 11.9277 0.6213  0.3141 0.3733 0.1326 12.4896 12.3516 0.7392 0.8071 0.0329 17.7448  0.7085 248534  0.9531 6.3376 1.1302

1991 10.9267 10.8041 0.513 0.9095 0.8867 0.3172 11.8362 11.6099 0.7399 0.8974 0.0345 15.2082  0.5675 21.9456  0.8962 11.0872  1.5311

1992 9.0862 8.8834 0.4167 2.9024 1.3097 0.3589 11.9886 9.9196 0.6118 0.8754 0.0379 12.4262  0.4886 20.1045 0.7831 17.0816  1.5692

1993  10.3142 10.405 0.4414 0.1846 0.7183 0.2197 10.4988 11.4635 0.6148 0.8377 0.0463 14.5442  0.6129 23.4007  1.0322 6.9902 0.953

1994 89279 9.1028 0.4277 0.1863 1.0801 0.3548 9.1142 11.0618 0.8083 0.7311 0.0687 15.0678  1.0722 25.172 1.8779 14.6727  2.6652

1995  9.4385 10.8415 1.6199 0.258 0.855 0.3078 9.6965 12.1833 1.82 0.8046 0.0925 16.4737  1.9003 254161  2.862 12.2695  2.7757

1996 94267 11.382 1.8851 0.086 0.4373 0.2258 9.5127 12.2415 2.0533 0.8477 0.0972 17.2754  2.2675 24.08 3.2012 4.8575 1.9336

1997 7.0336  9.106 1.7867  0.3537 1.8812 0.7448 7.3872 11.7788 2.1463 0.8619 0.0999 13.8563  2.1612 24,0141 3.3791 17.1842  3.756

1998  5.7139 8.7618 1.7481 0.4175 0.7554 0.3414 6.1314 9.4247 1.764 0.8728 0.101 11.7646  1.8692 18.7141  2.8043 8.5604 24221
1999  4.201 7.779 1.6028  0.0879 0.5257 0.287 4.2889 8.4762 1.7037 0.8713 0.1018 11.6631  2.003 16.4875  2.7241 4.8335 1.8074
2000 29771 6.5772  1.5036  0.6049 0.954 0.4523 3.582 7.6672 1.5468 0.8279 0.098 10.1178  1.8203 15.7045  2.5629 10.0142  2.6563
2001 2.347 6.2224 1.2894 0.2093 0.3337 0.2095 2.5563 6.4052 1.2945 0.8681 0.1007 8.9787 1.5099 12.3902  2.0565 3.2344 1.38

2002 22426 5.1543 1.2888 0.1662 0.8182 0.4031 2.4089 6.3046 1.3291 0.8706 0.1012 7.6718 1.4199 12.6285 2.13 8.6733 22273

2003 1.2411 4.617 1.037 0.0458 0.243 0.2061 1.2869 4.8952 1.0946 0.8945 0.1036 6.531 1.1775 9.3546 1.7507 1.8655 1.1997
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Table 3.2.16 (cont). Cod in Division VIa. TSA summary table. “Obs.” denotes sum-of-products of numbers and mean weights-at-age, not reported caught, landed and discarded weight.
* Estimates for 2009, 2010 are TSA projections.

RECRUITMENT-AT-AGE 1

YEAR LANDINGS (000 TONNES) DIsCARDS (000 TONNES) TOTAL CATCH (000 TONNES) MEAN Z-0.2 (2-5) SSB (000 TONNES) TSB (000 TONNES) (MILLIONS)
Obs. Pred. SE Obs. Pred. SE Obs. Pred. SE Estimate SE Estimate SE Estimate SE Estimate SE

2004 0.5402 3.5446 0.9212 0.0718 0.3924 0.2504 0.612 3.914 0.9487 0.9183 0.1059 5.3059 1.0828 7.273 1.4841 3.968 1.593

2005 0.5114 2.9187 0.9813 0.0406 0.5652 0.2921 0.552 3.5047 0.8809 0.939 0.1097 3.8542 0.9214 6.7714 1.3597 5.3396 1.132

2006 0.4545 2.8957 1.0787 0.4777 0.9167 0.4566 0.9323 3.6404 0.7309 0.8475 0.1005 3.6935 0.7533 7.9445 1.1578 10.397 1.5417

2007 0.5242 3.9769 0.7381 2.0833  0.2951 0.3082 2.6076 4.3014 0.7004 0.8169 0.0967 5.8356 0.774 8.9091 1.0937 2.7188 0.8517

2008 0.4501 5.0864 0.8805 0.9084 0.2853 0.1849 1.3585 4.4276 0.7159 0.8761 0.1041 6.4875 0.8583 8.4238 1.1336 3.3142 1.3022

2009* NA 3.6334 0.8594 NA 0.4578 0.3062 NA 3.8929 0.7623 0.8547 0.1046 5.4845 0.9544 7.6363 1.4 5.4348 2.533

2010*  NA 3.4967 1.0067 NA 0.4055 0.3217 NA 3.6815 0.9384 0.8431 0.1035 4.9411 1.1448 7.3999 1.8612 4.4357 2.5499

Min 0.4501 2.8957 0.4167 0.0406  0.2430 0.1326 0.5520 3.5047 0.6118 0.6981 0.0304 3.6935 0.4886 6.7714 0.7831 1.8655 0.8517

GM 5.9923 9.6991 0.9360 0.5175 0.9868 0.3819 7.3165 11.0442 1.1851 0.8487 0.0584 14.3045 1.0593 22.2699  1.6654 10.1615  1.8132

AM 103533  11.3952  1.0207 1.3752 1.3456 0.4404 11.7285 13.1606 1.2729 0.8516 0.0664 171937  1.1494 26.8299  1.7919 13.7429  2.0844

Max 23.8646 23.0713 1.8851 8.8246 4.0765 1.3836 27.7581 26.5038 2.1463 0.9997 0.1097 38.0752  2.2675 56.4458  3.3791 59.9898  9.7326
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Table 3.2.17. Cod in Division Vla. Inputs to short-term predictions from TSA run. Mean weights
assumed from final 3 years. Note: Text is presented as it was output from WGFRANSW but data
referred to as that for the human consumption fishery should be regarded as that for removals in
addition to the assumed value of natural mortality.

Table Cod,Vla
input data for catch forecast and linear sensitivity analysis

Label Value cv Label Value cv
Number at-age Weight in the stock

N1 5434 0.47 WwS1 0.23 0.14
N2 1473 0.40 ws2 1.06 0.13
N3 480 0.30 ws3 2.44 0.12
N4 650 0.21 wS4 4.30 0.11
N5 108 0.22 Ws5 6.09 0.05
N6 17  0.47 ws6 8.05 0.13
N7 7 0.38 WwS7 9.46 0.15
H.cons selectivity Weight in the HC catch
sH1 0.57 0.07 WH1 0.23 0.14
SH2 0.73 0.03 WH2 1.06 0.13
SH3 0.84 0.06 WH3 2.44 0.12
sH4 0.91 0.03 WH4 4.30 0.11
sH5 0.91 0.03 WH5 6.09 0.05
SH6 0.90 0.03 WH6 8.05 0.13
SH7 0.90 0.03 WH7 9.46 0.15
Natural mortality Proportion mature

M1 0.20 0.10 MT1 0.00 0.10
M2 0.20 0.10 MT2 0.52 0.10
M3 0.20 0.10 MT3 0.86 0.10
M4 0.20 0.10 MT4 1.00 0.10
M5 0.20 0.10 MT5S 1.00 0.00
M6 0.20 0.10 MT6 1.00 0.00
M7 0.20 0.10 MT7 1.00 0.00
Relative effort Year effect for natural mortality
in HC fishery

HF09 0.75 0.05 K09 1.00 0.10
HF10 0.56 0.05 K10 1.00 0.10
HF11 1.00 0.05 K11 1.00 0.10
Recruitment in 2010 and 2011

R10 5144 0.60

R11 5144 0.60

.00
.00

Proportion of F before spawning
Proportion of M before spawning

Stock numbers in 2009 are TSA survivors.
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Table 3.2.18. Cod in Division VIa. Results of short-term forecasts from TSA run. Management
options. Note: Text is presented as it was output from WGFRANSW but data referred to as that
for the human consumption fishery should be regarded as that for removals in addition to the
assumed value of natural mortality.

Catch forecast output and estimates of coefficient of variation
(CV) from linear analysis.

e
------ +
Year |
| 2009 | 2010 |
o Fom——— Fom——— Fom——— Fom——— Fom——— o Fom———— |
| Mean F Ages | | | | | | | |
| H.cons 2 to 5 | 0.64] 0.00] 0.17] 0.34] 0.51] 0.68] 0.85] 1.02]
| | | | | | | | |
| Effort relative to 2008 | | | | | | | |
| H.cons | 0.75] 0.00] 0.20] 0.40] 0.60] 0.80] 1.00] 1.20]
- O, O, O, O, O, o O, +
| Biomass | | | | | | |
|1 Total 1 January | 7.64] 8.94] 8.94] 8.94] 8.94] 8.94] 8.94] 8.94]|
] SSB at spawning time|] 5.49] 6.06] 6.06] 6.06] 6.06] 6.06] 6.06] 6.06]
| | | | | | | |
] Catch weight (,000t) | | | | | | |
| H.cons ] 3.16] 0.00] 1.19] 2.20] 3.07] 3.82] 4.46] 5.01]
I ) I I [ [ [ | | |
| Biomass in year.... 2011 | | | | | | | |
] Total 1 January | ] 17.11] 14.92] 13.04] 11.43] 10.04] 8.84] 7.81]
] SSB at spawning time | ] 12.99] 11.15] 9.57] 8.22] 7.06] 6.07] 5.22]
e ——————————— L T e—— L T e—— L T ——— L T — L T —— L T —— L T — +
R I EEE———————
| Year
] 2009 | 2010
. __ [ [ [ [ [ [ [ |
| Effort relative to 2008 | | | | | | | |
| H.cons ] 0.75] 0.00] 0.20] 0.40] 0.60] 0.80] 1.00] 1.20]
e Fom——— Fom——— Fom——— Fom——— Fom——— Fom——— Fom———
[ T——— +
II | | | | | | | |
| Est. Coeff. of Variation | | | | | | | |
|
II | | | | | | | |
II Biomass | | | | | | | |
Total 1 January ] 0.16] 0.21] 0.21] 0.21] 0.21] 0.21] 0.21] 0.21]
SSB at spawning time |0.16] 0.19] 0.19] 0.19] 0.19] 0.19] 0.19] 0.19]
| | | | | | | | |
] Catch weight | | | | | | | |
H.cons ] 0.15] 0.00] 0.23] 0.21] 0.20] 0.20] 0.20] 0.20]
| | | | | | | | |
| Biomass in year 2011 | | |
| Total 1 January | ] 0.24] 0.25] 0.25] 0.25] 0.25] 0.25] 0.26]
] SSB at spawning time | ] 0.24] 0.24] 0.25] 0.25] 0.25] 0.25] 0.26]
e Fom——— Fom——— Fom——— Fom——— Fom——— Fom——— Fom———
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Table 3.2.19: Cod in Division VIa. Results of short-term forecasts from TSA run. Detailed tables.
Note: Text is presented as it was output from WGFRANSW but data referred to as that for the
human consumption fishery should be regarded as that for removals in addition to the assumed

value of natural mortality.

Detailed forecast tables.

Forecast for year 2009
F multiplier H.cons=0.75

Populations Catch number

L T + L T S o ——— +
| Age|] Stock No. | ] H.Cons | Total]
Fom et + Fomm— +
| 1] 5435] | 1731] 1731
| 2] 1474) | 568] 568]
| 3] 481] | 206] 206]
| 4] 651] | 295] 295]
| 5] 108] | 49] 49]
| 6l AR 8l 8l
17l 8l | 4] 4]
B STy + Fom o — o Fom—_—— +
1 wel 8l 1 3l 3l
Fom e + Fom e —— Fomm———— +
Forecast for year 2010

F multiplier H.cons=0.56

Populations Catch number

TRy + Fom o Fom o +
| Age] Stock No. | ] H.Cons | Total]
Fomm e S —— R +
| 1] 5145] | 1291 1291
| 2] 2897] | 891] 891]
| 3] 698] | 241 241
| 4] 209] | 771 771
| 5] 270] | 99] 99]
| 6] 45] | 16] 16]
171 il 1 4] 4]
Fomm e + e Fommmm e +
I wel 91 |1 3l 3l
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Table 4.2.1. Cod in Division VIb (Rockall). Official catch statistics.
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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 9 130 195 148 119 312 199 199 120 92
Portugal - - - - - - - - - - - -
Russia - - - - - - - - - - - -
Spain 241 1200 1219 808 1345 - 64 70 - - - 2
UK(E.&W.and 161 114 93 69 56 131 8 23 26 103 25 90
N.I)

UK (Scotland) 221 437 187 284 254 265 758 829 714 322 236 370
Total 1,023 1,973 1,600 1,298 1,886 549 1,349 1,596 1,176 1,097 661 1,031

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 12 227

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.and 23 20 32 22 4 2 2 3

N.L)

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*

Faroe Islands -

France -

Germany -

ITreland 24 407

Norway 12 11

Portugal -

Russia -

Spain -

UK (E. & W. and N.L)

UK (Scotland) 26

UK 41.3

Total 62  93.0

* Preliminary.
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Figure 3.2.1. Cod in Division VIa. Mean weights-at-age in landings and discards. A loess smooth
has been fitted to the data at each age, with a span including three quarters of the data points.
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Figure 3.2.2. Cod in Division VIa. Log catch curve gradient plot using WG commercial catch-at-
age data. Solid line shows time-series of gradient of linear fit to curve over the age range 2-5,
dashed line over the ages 2-4 and dotted line over the ages 3-5. An increasing value indicates
increasing mortality.
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Figure 3.2.3. Cod in Division VIa. Cpue numbers for fish greater than 23 cm length (proxy for age

1+) by ICES statistical rectangle resulting from quarter four surveys. Scottish quarter four ground-

fish survey (ScoGFSQ4) and Irish groundfish survey (IRGFS). Numbers are standardized to 30
minutes towing. Hauls from shelf slope in Irish survey (coloured orange) are not included in
IRGEFS.
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Figure 3.2.3. cont. Cod in Division VIa. Cpue numbers for fish greater than 23 cm length (proxy

for age 1+) by ICES statistical rectangle resulting from Scottish quarter one survey (ScoGFSQ1).

Numbers are standardized to 30 minutes towing.
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ScoGFSQ1: log cohort abundance

Log index
1

T
1935 1990 1995 2000 2005 20110

Year

Figure 3.2.4. Cod in Division VIa. Log catch curves from Scottish quarter one groundfish survey
(ScoGFSQ1); ages 1-6.
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Figure 3.2.5. Cod in Division VIa. Log catch curve gradient plot using ScoGFSQ1 index data. Solid
line shows time-series of gradient of linear fit to curve over the age range 2-5, dashed line over
the ages 2—4 and dotted line over the ages 3-5. An increasing value indicates increasing mortality.
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Figure 3.2.6. Cod in Division VIa. Summary plot of TSA update run. (landings and discard data
excluded from 1995 onward). Solid line in top left frame indicates removals resulting from
mortality over and above M=0.2; open circles represent reported catch. Solid line in top right
frame indicates mortality over and above M=0.2. Dashed lines show *+ 2 s.e. (approx 95%

confidence interval).
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Figure 3.2.7. Cod in Division VIa. TSA final run. Standardised prediction errors-at-age plots for
landings.
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Figure 3.2.8. Cod in Division VIa. TSA final run. Standardised prediction errors-at-age plots for

discards.
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standardised ScoGRS prediction errors

Figure 3.2.9. Cod in Division VIa.
ScoGFSQ1.
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Figure 3.2.10. Cod in Division VIa. Retrospective plots of TSA run. Biological reference points are

given by dashed lines. Confidence intervals for the run using all years of data are shown by dot-
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Figure 3.2.11. Cod in Division VIa. TSA final run. Stock-recruit relationship.

Figure Cod,Vla. Short term forecast
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Figure 3.2.12. Cod in Division VIa. Short term forecast. Figure shows mortality from all sources
that is over and above M=0.2 and associated removals.
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Figure Cod,Ma. Sensitivity analysis of short term forecast.
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Figure 3.2.13. Cod in Division VIa. Sensitivity analysis of short-term forecast. Removals are asso-
ciated with mortality from all sources over and above M=0.2.
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Figure Cod,Ma. Probability profiles for short term forecast.
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Figure 3.2.14. Cod in Division VIa. Probability profiles for short-term forecast. Removals are
associated with mortality from all sources over and above M=0.2.




ICES WGCSE REPORT 2009 | 69

&

il

7

I
|

I\])

DETURUPIPTTT 1000 S

 ; '!-'!—'!"!-!'

Ratio between estimated and observed catch

I I I I I I
1980 1985 1990 1995 2000 2005
Year

Figure 3.2.15. Cod in Division VIa. Ratio of estimated to observed catch using TSA. Bars show * 2
s.e. TSA excludes catch data from 1995 to 2008 inclusive. The ‘catch’ resulting from TSA is consi-
dered removals from both fishing and natural mortality over and above M=0.2.
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Figure 3.2.16. Cod in Division VIa. Yield and biomass-per-recruit. Mortality is all mortality over
and above the fixed natural mortality value of 0.2 (referred to as ‘Z-0.2').
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Figure 3.2.17. Cod in Division VIa. Precautionary approach plot. Mortality is all mortality over
and above the fixed natural mortality value of 0.2 (referred to as ‘Z-0.2’).
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3.3

Haddock in Division Vla

Type of assessment in 2009

The stock assessment of haddock in Vla for 2009 is an update using the same proce-
dure as in 2008. This used the Time-Series Analysis (TSA) assessment model and
tuning data from two Scottish Groundfish surveys.

ICES advice applicable to 2008

The form of ICES” advice changed in 2003 to take more account of the mixed nature
of the fisheries exploiting haddock. Management of haddock since then has been
considered as part of wider concerns in the Celtic Sea and West of Scotland ecosys-
tem.

The advice relating to the single-stock exploitation boundary for 2008 was:

“Exploitation boundaries in relation to high long-term yield, low risk of depletion of produc-
tion potential and considering ecosystem effects:

Candidates for reference points which are consistent with taking high long-term yields and
achieving a low risk of depleting the productive potential to the stock may be identified in the
range of FO.1-Fma. The estimate for Fmax is uncertain, but the current fishing mortality is
likely to be higher. There will be no gain to the long-term yield by having fishing mortalities
above Fuax. Fishing at such lower mortalities would lead to higher SSB and, therefore, lower
risks of fishing outside precautionary limits.

Exploitation boundaries in relation to precautionary limits.

In order to maintain SSB above Bpa in 2009, ICES recommends a reduction in fishing mortal-
ity to less than 0.18. This corresponds to total catches (including discards and unallocated
catches) of less than 4200 t in 2008.”

ICES advice applicable to 2009
The advice relating to the single-species exploitation boundary for 2009 was:

“Exploitation boundaries in relation to high long-term yield, low risk of depletion of produc-
tion potential and considering ecosystem effects:

The current fishing mortality (2007) is estimated to be 0.56, which is above the rate expected
to lead to high long-term yields and low risk of stock depletion.

Exploitation boundaries in relation to precautionary limits:

Even in the absence of fishing the stock is not expected to be rebuilt to Bpa.”
3.3.1 General

Stock description and management units

A TAC relating to this stock is in place for ICES management Areas Vb and VIa and
the assessment is carried out using data from VIa. The basis for the stock assessment
area is described in the stock annex.

The agreed minimum landing size for haddock in Division VIa is 30 cm. There is no
formal management plan in place. Further regulations implemented for the west of
Scotland, including, for example, technical measures associated with cod and the UK
Registration of Buyers and Sellers regulation, are described in the overview section
for this management area (Section 3.1.)
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The following table summarizes ICES management advice and the EC management
applied for haddock in Division VIa during 2004-2009:

PREDICTED CATCH CORRESP. TO TACFORVB % CHANGE IN F 2009 WG

SINGLE-STOCK EXPLOITATION (EC), AND ASSOCIATED ESTIMATE OF
YEAR BOUNDARIES BAsIs Via wiTH TAC' LANDINGS
2004 12.2 Fpa 6.50 -50% 3.20
2005 7.6 0.75* Fpa 7.60 -30% 3.15
2006 8.0 0.7 * Fpa 7.81 +3% 5.72
2007 7.2 0.87 * Fpa 7.20 -8% 3.70
2008 4.2 SSB>Bpa 6.12 -50% 2.80

in 2009

2009 0 F=0 3.52 -43% NA

Values are thousand tonnes. 'Based on F-multipliers from forecast tables. NA = not applicable.

Fishery in 2008

Official (reported) landings for each country participating in the fishery are given in
Table 3.3.1. Note that data for 2008 landings are preliminary pending final submis-
sions. Vessels operating in the fishery are mainly Scottish and Irish and the amount of
quota allocated to different countries reflects this.

Uptake of quota is given here and is calculated from the official landings as a propor-
tion of the EC allocated quota for each country. No country took up its full allocated
quota in 2008 and in some cases the proportion of uptake was low. Discards data that
are reported are dealt with in the following section (see below).

COUNTRY TAC 2008 OFFICIAL LANDINGS* % UPTAKE OF QUOTA
Belgium 7 0 0%
Germany 9 1 11%
France 366 85 23%
Ireland 995 879 88%

UK 4743 1769 37%
EC 6120 2734 45%

Values of TAC (Total Allowable Catch) and landings are in tonnes.

* The official landings provided to ICES for 2008 are preliminary at time of writing in 2009.

3.3.2 Data

An overview of the data that have been provided to the WG is given in Section 2. The
reliability of catch data for VIa haddock has been a concern for several years, as a
consequence of issues such as misreporting or underreporting and associated unac-
counted discarding. It has not been possible to quantify the extent of these unallo-
cated removals, leading to the use at the 2007 meeting of a modified TSA assessment
method which did not use catch data after 1994. Recent changes in regulations and
fleet behaviour are likely to have improved the quality of catch data, which is now
thought to be more representative of the true catch.

Landings

Landings, as reported to ICES and made available as official statistics, and as esti-
mated by the WG are provided in Table 3.3.1. Data are received by the stock coordi-
nator in electronic format. In previous years commercial data have been collated by
FRS Aberdeen (now Marine Scotland-Science) using a suite of VAX programs as de-
scribed in Kunzlik (WD5 WGNSDS 2007). These are now obsolete, and in the contin-
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ued absence of a functional version of the InterCatch system, data for 2007 and 2008
were collated by the marine laboratory, Marine Scotland via a spreadsheet system.
This was a tractable simplification of the VAX system which used data aggregated on
a national level, rather than a fleet level.

Catch-at-age data

Total catch-at-age data are given in Table 3.3.2., while catch-at-age data and mean
weights-at-age for each catch component (landings and discards) are given in Tables
3.3.3-3.3.7. The full available year and age range are given for completeness: how-
ever, it should be noted that commercial catch data preceding 1978 are not used in
the assessment, as the split of total catch into landings and discards was hypothetical
prior to that time. The countries that provide data are listed in Table 2.2, and sam-
pling levels are demonstrated in Table 2.3.

Discards

WG estimates of discards are based on data collected in the Scottish and Irish discard
programmes; raised by weighted average to the level of the total international dis-
cards (Table 3.3.4.). For 2008 discard data were available from Scotland and Ireland.
Previously, discard age compositions from Scottish sampling were applied to the
unsampled fleets but for 2008 both Scottish and Irish discard data were used for that
purpose. The revision of the Irish discard data to accommodate a new raising proce-
dure and the provision of a time-series will require that the overall time-series of
discard estimates is recalculated. Work is also underway to revise the Scottish discard
estimates with an aim to reduce bias and increase precision. A working document
presented at WGNSDS 2004 set out the methodology of this ongoing work (ICES,
2004).

Biological
Weights-at-age

The weights-at-age for this stock are generated by applying a fixed weight-length
relationship with observations on fish length: for this purpose a combination of Scot-
tish and Irish weight-length relationships were used, depending on data availability.
This procedure gives an approximation only to weights-at-age, and does not incorpo-
rate effects such as changes in condition. The estimated weights-at-age for the total
catch in Division Vla are given in Table 3.3.5. These are calculated as weighted aver-
ages of the corresponding weights-at-age in landings and discards: the latter are
given in Tables 3.3.6.and 3.3.7. Weights-at-age in the stock are assumed to be equal to
the weights-at-age in the total catch, in the absence of a sufficiently long time-series of
survey-based weight measurements. The weights-at-age time-series are also plotted
in Figures 3.3.1-3.3.3. Mean weights-at-age of haddock have declined considerably in
landings (and, by extension, catch and stock) for fish aged 5 and older over the last
~20 years. Weights-at-age in discards have remained more constant. Most of the dis-
carded fish are younger than age 4. There was a difference between haddock mean
weights-at-age 1 in the Irish (351 g) and Scottish (275 g) landings data from 2008. On
further inspection it was found that the Irish data had been based on very few meas-
urements of fish weight from 2008. For the assessment, it was decided to use the Scot-
tish landings data for age 1 as this was based on a larger sample of fish that had been
sampled throughout the year and hence was considered to be more representative of
the annual mean weight for this age class.
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Natural mortality and maturity

Natural mortality was assumed to be 0.2 for all ages and years. Maturity was as-
sumed to be as follows: Age 1: 0% mature; age 2: 57% mature; age 3: all mature. De-
tails can be found in the stock annex. Proportions of F and M before spawning were
both set to 0.0, in order to generate abundance (and hence SSB) estimates dated to
January 1st.

Surveys

Research vessel surveys

Four research-vessel survey-series are available for the assessment of haddock in
Division VIa (see Table 3.3.8).

The Reports of the 2006 meeting of the WG (ICES WGNSDS 2006) and the 2007 meet-
ing of the IBTS WG (ICES IBTSWG 2007) explored the available survey data in detail.
Both ScoGFS Q1 and Q4 were first accepted for use in the 2006 assessment, and this
practice has been continued this year. The IreGFS series was not considered further
because of problems with internal consistency (ICES WGNSDS 2006), whereas the
new IRGFS series has six years of data and cannot yet be considered for tuning pur-
poses.

All survey-series available for tuning the assessment are given in Table 3.3.8, with the
data that were used in the final assessment indicated. Plots of the spatial distribution
of the ScoGFS Q1 and Q4 survey mean catch rates per ICES statistical rectangle by
age class are given in the stock annexe.

Commercial cpue

Commercial catch-effort series

There has been a general decline in effort directed at haddock in Vla. Landings-per-
unit effort have also declined, although there was a rise in Ipue during 2000-2003 as a
result of the strong 1999 year-class recruiting in 2000. Commercial effort data are
given in the stock annex and are currently not used in the stock assessment.

3.3.3 Historical stock development

Final update assessment

The model used for this assessment is TSA, with data from two research vessel sur-
veys and catch data excluded after 1994. The model is run using a custom made For-
tran 90 programme (see stock annex).

The assessment in 2009 was an update, using TSA. The following table summarizes
data ranges used.

DATA 2009 ASSESSMENT
Catch data Years: 1978-1994
Ages: 1-8+
Survey: ScoGFS Q1 Years: 1985-2009
Ages1-7
Survey: ScoGFS Q4 Years: 19962008
Ages 1-7
Survey: IreGFS Not used

Standardised prediction errors are given in Figures 3.3.5 (landings), 3.3.6 (discards),
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3.3.7 (5coGFS Q1) and 3.3.8 (ScoGFS Q4). Although some outliers remain, none are
large enough to invalidate the model fit and there are no time-trends in recent years.
A notable prediction error occurred in the ScoGFS Q4 in 2007 at-age 2 (the 2005 year
class). This was as a consequence of a large index value in this survey year at that age
(which was common to many hauls): gatcn(age=2, year=2007) was inflated to decrease
the influence of this extreme value (an adjustment recommended in Fryer 2001 which
has been applied previously to several age/year data points). A prediction error from
the ScoGFS Q1 in 2009 (age 4) was also down weighted according to the same proce-
dure. Parameter estimates from TSA are demonstrated in Table 3.3.9. Outputs from
the TSA assessment are shown in Figures 3.3.10.-3.3.14.

The TSA stock-recruit plot is presented in Figure 3.3.9. Estimated and observed dis-
card rates (proportions-at-age) are shown in Figure 3.3.10. Discard model fits are
good for the years 1978-1994 when discard data are included in the estimation.
Agreement remains close until 2002, when the values begin to diverge (note that the
“estimated” discard ogive is actually fixed after 1994, as there are no new discard
data included in the model after that year). Although the overall discard estimates
are close to observations in 2008 (see Figure 3.3.4) Figure 3.3.10 suggests that the dis-
carding pattern by age in 2008 is still somewhat different from the model, but im-
proved from some previous years (e.g. 2006).

Comparison with previous assessments

The results of retrospective analyses are summarized in Figure 3.3.11. There is little
bias in these plots. Most retrospective bias is thought to be caused by mismatch be-
tween catch and survey data (ICES-WGMG 2007), and as only survey data are used
in the TSA model after 1994 the absence of strong retrospective patterns is not sur-
prising. However, there are some deviations in SSB estimates during the early to mid-
1990s, and this corresponds to the period when neither survey was able to track year-
class strength well. The estimates from this year’s assessment are reasonably consis-
tent with those from recent years.

Recruitment estimates

The TSA assessment provides estimates of recruitment for the forecast years 2009 and
2010. The value for 2009 (that is, the 2008 year class at-age 1) is based largely on the
ScoGFS Q1 datum for that year (along with a degree of time-series smoothing), and
as it is based on observations it is appropriate to use it in the forecast. The value for
2010 (that is, the 2009 year class at-age 1) is not generated directly by data, but rather
the underlying Ricker stock-recruit model that is included by TSA (Figure 3.3.9) as
part of the overall model fit. Recruitment estimates based on TSA forecasts were used
for 2008 as well as for 2007. As with the assessment of last year, a long-term (1978-
2008) geometric mean was used for subsequent years. The recruitment values used in
the forecast are given in the following table:

YEAR TSA GM (78-08)
2009 29 644 (~ ScoGFS)

2010 111 075 (Ricker)

2011 - 91 033

Figure 3.3.12 demonstrates the close agreement between the TSA-generated recruit-
ment estimates, and the indices from the two surveys. The plot also illustrates the
available forecast recruitment options.
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State of the stock
The state of the stock is summarized in Figure 3.3.4 and Table 3.3.14.
The final estimates for the stock in 2008 are:

Fee) =0.46

SSB =30,436t

Based on the most recent estimates of SSB in 2009 (20 271 tonnes, <Bim) ICES classi-
fies the stock as being at risk of reduced reproductive capacity.

Based on the most recent estimate of fishing mortality in 2008 (0.46, <Fpa) ICES classi-
fies the stock as at risk of being harvested sustainably. The reader is reminded that
the most recent estimates of F are uncertain and that the mean F for the last three
years (2006-2008) is 0.51 (>Fpa).

Summary plots from the final assessment are given in Figure 3.3.4, while correspond-
ing estimates and standard errors are presented in Tables 3.3.10 and 3.3.11 (popula-
tion abundance), Tables 3.3.12 and 3.3.13 (fishing mortality), and Table 3.3.14 (stock
summary). Mean Fzs is estimated to have fluctuated just above Fpa (0.5) during 2003—
2006 and has fallen to below 0.5 in 2007-2008. A sequence of low recruitments has led
to a fall in SSB. Estimated and observed catches diverged considerably from 1995
onwards, indicating considerable amounts of unaccounted mortality. However, total
observed catch in 2006 and 2007 was back within the bounds of error of the estimated
catch. This may indicate a beneficial effect of management regulations and changes in
fleet behaviour since 2006.

3.3.4 Short-term projections

The time-series of estimated fishing mortality-at-age is shown in Figure 3.3.13, along
with the mean F over ages 2-6. As with last year a three-year mean fishing-mortality
selection pattern was used in the forecast. Figure 3.3.14 compares a simple three-year
mean, the most recent estimate (2008), and TSA-generated selection patterns. The WG
did not consider what discard proportion to use in the forecast. As highlighted above,
the assessment is survey-based from 1995 onwards and estimates total removals from
that year to the present. It is not possible to subsequently partition estimated remov-
als back into landings, discards, and other sources of mortality, because it is not
known what proportion of the difference between observed and estimated removals
is as a consequence of fishing. It is also likely (in any case) that changes in regulations
and fishing practices in Division VIa will alter discarding practice. The forecasts pre-
sented in this Section are therefore intended to be used as forecasts of total removals,
rather than landings for direct TAC advice purposes. This is an unavoidable conse-
quence of series of recent years of poor-quality commercial catch data.

The final key issue for the forecast is that of weights-at-age, and in particular, the
slow growth observed in recent year classes. Figure 3.3.15 demonstrates this with
linear models fitted to cohort-based mean weights-at-age data. A number of recent
year classes appear to be growing more slowly than has been the case in the more
distant past. As per last year, linear models were used as the basis for predictions for
those cohorts with sufficient data (Table 3.3.15).

The short-term forecast programme used in this assessment (WGFRANSW from the
MLA suite) cannot account for changing F within a forecast, so for this purpose a
three year mean of F is used (mean F 2006-2008 = 0.51). Table 3.3.16 presents the in-
puts to the short-term forecast. Outputs from the forecast are given in Tables 3.3.17
(management options) and 3.3.18 (detailed tables), and Figures 3.3.16 (sensitivity
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analysis), 3.3.17 (probability profiles) and 3.3.18 (short-term forecast).

It is worth reiterating that this year’s forecast for haddock in Division Vla is based on
an assessment principally driven by survey data since 1995. Because of this, it is not
possible to partition estimated removals into landings, discards, and other sources of
mortality. It is therefore not possible to adjust TACs directly for catch options. How-
ever, the WG concludes that the current downwards trend in SSB and continued low
recruitment are informative indicators for management advice.

At the status quo rate of removals, and given assumptions about growth and recruit-
ment, the most recent estimate of SSB (2009) is below Bim and is forecast to remain
below Bim in 2010 and 2011, even in the absence of fishing mortality. This is a conse-
quence of a declining SSB and a series of poor recruitments which have failed to ar-
rest the stock’s decline. Anecdotal evidence and fishery observations suggest that
regulations and changes in fishing patterns in 2008 might result in a reduction of
fishing mortality, there is no means of evaluating how individual measures might
contribute to reductions in mortality. F is below Fpa in 2008 (0.46), although the esti-
mates are uncertain. The three year mean of F (2006-2008), which stands at 0.51, is
just above Fpa (0.50).

It must be emphasized that the forecast given in this section is a projection of remov-
als, not landings. Care therefore needs to be taken when interpreting the forecast in
the context of management advice for the purposes of setting quotas. In the absence
of any indications of a strong incoming year class, it is inevitable that SSB will con-
tinue to decline in the short term. However, as mentioned above, the rate of that de-
cline may be less than suggested in this forecast.

Yield-per-recruit
Yield-per-recruit analysis resulted in the following estimates.

Yield and spawning biomass per Recruit F-reference points (2008):

FisH MORT YIELD/R SSB/R
Ages 2-6
Average last 3 years 0.51 0.19 0.43
Fmax 0.39 0.19 0.54
F0.1 0.19 0.17 0.96
Fmed 0.52 0.19 0.41

3.3.5 3.3.5 Medium-term forecasts

Stochastic medium-term projections were not produced for this stock. The reliance of
the fishery on intermittent large year classes, and the fluid nature of the fishery and
related management, make the usefulness of medium-term projections questionable
in any case.

3.3.6 3.3.6 Biological reference points

Bpa is set at 30 000 tonnes and is defined as Bim*1.4. Biim is defined as the lowest ob-
served SSB, considered to be 22 000 tonnes when the current reference points were
established in 1998. Fpais 0.5 on the technical basis of a high probability of avoiding
SSB falling below Bpa in the long term. Fim is not defined. In the 2007 ACFM report,
Fmax was estimated at 0.44 and Fo1 was 0.2.
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3.3.7 Management plans

There is no management plan currently in place for this stock, although one is in the
process of being formulated. Any advice for haddock needs to take account of corre-
sponding advice for cod and other mixed-fishery considerations.

3.3.8 Uncertainties and bias in assessment and forecast
Quality of the assessment

Landings and discards

Quotas for haddock in Division Vla appear to have started to become restrictive in or
around 1995. Anecdotal evidence suggests that these and other strict management
measures led to increasing unreliability of landings data from the commercial fleets
prosecuting the fishery from 1995 to 2005. The approach taken in this WG is to assess
the stock using a modified TSA model which does not include catch data from 1995
onwards, and which thus models removals rather than catches.

Effort

Following detailed analyses of models using the available commercial catch data
(ICES WGNSDS 2004) and because of concerns of unaccounted mortality and the
unreliability of commercial catch data, the commercial cpue or lpue data cannot be
used to improve the TSA assessment. Furthermore, work at a recent demersal stocks
WG indicated that hyperstability of catches when stocks are at low levels may reduce
the usefulness of commercial effort data (ICES WGNSSK 2000). The assessment is
therefore primarily survey-based.

Surveys

A survey-based assessment can only be as good as the surveys on which it is based.
The Scottish roundfish survey-series appear to have good internal consistency and to
track cohorts well, with the exception of a period during the mid-1990s. Concerns
remain over the apparent differences in catchability of young fish between the Scot-
tish and Irish components of IBTS (ICES-IBTSWG 2007). Any survey is likely to be-
come less reliable when stock abundance declines, and this issue needs to be revisited
in the near future for haddock and many other stocks.

Weights-at-age

In this assessment, simple linear growth models have been fitted to cohort weights-
at-age data and used to generate weights-at-age in the forecast. These models fit rea-
sonably well, but this approach is quite simplistic and may be missing important
nuances in growth characteristics such as variable growth within a cohort.

Model formulation

Models such as the modified TSA used this year, based largely on survey data, are
becoming the de facto standard in several ICES assessments for which problems exist
with commercial catch data (see this report, and also ICES-WGNSSK 2006). Other
examples include BADAPT and SURBA. While these are essential to address data
problems, it needs to be borne in mind that there are two main problems with such
approaches. First, survey data are based on far fewer samples, and are therefore more
variable than catch data. It is therefore likely that precision is sacrificed (to a certain
extent) to reduce bias. Second, a survey-based assessment estimates removals from
the stock and total mortality, rather than landings and fishing mortality, and is there-
fore more difficult to use as the basis of quota advice than corresponding catch-based
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approaches.

3.3.9 Recommendations for next benchmark

Review of last year’s assessment

The following comments relate to the review of the 2008 assessment of Vla haddock
and a benchmark assessment is needed in order to deal with them in detail:

General comments

“The application of modified TSA assessment method in the light of unknown levels of mis- or
underreporting and unaccounted discard pattern is the advantage of the method as the unreli-
able catch data after 1994 were not used in the assessment. Changes in fishery exploitation
pattern (shift in use of gear) seems to have affected catch-at-age composition as it is evident
that numbers-of-age 2 in catch-at-age matrix (Table 4.1.13) is drastically higher than all the
other age groups in 2007 catch. Due to changes in fisheries practice adaptation in data collec-
tion sampling schemes shall be considered.

The usage of weights-at-age by applying fixed weight—length relationship to observations on
fish length enables tracking changes in fish condition taking into account that both weight-at-
age in the total catch is equal to weight-at-age in the stock. Changes in fish condition might be
evident in case of abundant year classes which are usually characterized by slower growth
rate. It will be of great interest to incorporate weight-at-age in the stock from survey-based
weight measurements when WG considers the time-series-sufficiently long.

Technical comments
Improvements for next year:

o adapt sampling schemes to changes in fishing behaviour observed in 2006 and
2007,

o apply in the assessment weight-at-age in the stock from observed survey based
weight measurements when the dataseries is considered to be long enough,

e it is not explained neither in the Report nor in the Stock Annex why the direct
weight measurements are not used.

Things that need update before ADG:

Nomne.

Conclusions
RG agrees with WG on stock.”

Below, some potential avenues of endeavour for the next benchmark meeting are
proposed. All aspects are considered important and the proposed time frame would
be to work on these in 2011-2012. Work on developing management plan is also im-
portant.

Landings and discards

There should be an analysis of precision and bias of catch-at-age data. This would
need to be done in order to consider how or whether to re-include commercial catch
data in the assessment. Measures such as the UK Registration of Buyers and Sellers
legislation may have improved the reliability of commercial landings data for the last
three years. Although it is not appropriate to simply add these data to the model at
the end of the time-series, the survey-based estimates do indicate that the discrep-
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ancy between observed and estimated removals has fallen in 2006, 2007 and 2008;
furthermore the actual catches in 2006 and 2007 were within the bounds of error of
the estimated catch.

Effort

A VMS-based analysis of Ipue could help to address the concern that currently com-
mercial cpue or lpue data cannot be used in the assessment. With the increased re-
quirement for vessels to operate with VMS it is likely that the quality of effort data
will improve. This will lead to improved time-series of effort data in future but still
leaves the uncertainties regarding the earlier years in the time-series.

Surveys

As the time-series lengthens, an analysis of the new IreGFS should take place in order
to check the quality and consistency of this survey for tuning purposes and hence
decide on its inclusion in the assessment.

Weightis-at-age

The growth characteristics of this haddock stock are very variable, and seem to be
strongly driven by cohort effects rather than year effects: that is, early life-history
events determine the subsequent growth potential to each cohort. Work is underway
at Marine Scotland (Aberdeen) and elsewhere to develop improved models of
growth, and it is hoped that these will improve stock forecasts in future. Considera-
tion of using stock weights from the survey, instead of the estimated weights-at-age
could be addressed at a benchmark assessment.

Other modelling

Growth modelling could help with forecasts of mean weights-at-age. It may also be
of interest to use bioeconomic models to address questions to do with feedbacks be-
tween quota, its uptake and strong drivers of fishers’ behaviour, for example, fuel
price.

3.3.10 Management considerations

Management decisions will need to consider changes in fishing behaviour, for exam-
ple, reallocation of effort and responses to gear measures and ongoing management
plans for other stocks. There appears to have been substantial reductions in effort
associated with larger mesh sizes (120 mm+) away from the traditional gadoid fishery
in Division Vla and redirected to the Nephrops fishery in Division IVa (principally, the
Fladen Ground). There may also be redistribution of effort from Vla to VIb (Rockall)
and to outside the “cod management” line defined in the cod management plan
(Council Regulation (EC) No. 1342/2008). This line follows the 200 m depth contour.
Trials of paired gear (both seine and trawl) at Rockall have been carried out by some
Scottish skippers. This may lead to a considerable increase in effective effort at Rock-
all, especially given the lack of effort restrictions in that fishery. Special attention
needs to be given to considering the sporadic nature of haddock recruitment, and
how to manage periods of low recruitment interspersed with large, occasional pulses.
More generally, management of haddock in Division VIa is becoming the subject of
an empirical evaluation of the type carried out in 2006 for North Sea haddock (ICES-
WGNSSK 2006). This should lead to a management plan for haddock in Vla.
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Table 3.3.1. Haddock in Division VIa. Nominal landings, as officially reported to ICES and estimated by the WG.

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

Belgium 8 9 - 9 1 7 1 - 1 3 2 2 1 2 - - + - - - -
Denmark + + + + - 1 - 1 1 - - - - - - + - -
Faroe Is. - 13 - 1 - - - - - - - - - - - - 4 - 1 2 -
France 3001 13352 8632 7612 761 1132 753 671 445 270 394 788 282 160 151 183 173 273 291 211 85
Germany 4 4 15 1 2 9 19 14 2 1 1 2 1 1 + - - 1 7 - 1
Ireland 2731 2171 773 710 700 911 746 1406 1399 1447 1352 1054 677 744 672 497 194 152 526 759 879
Norway 54 74 46 12 72 40 7 13 16 21 28 18 70 32 30 23 4 21 17 16 28
Spain - - - - - - - 1 - - 2 4 - 4 4 5 - 47 44 5 -

UK (E&W)3 114 235 164 137 132 155 254 322 448 493 458 315 199 201 237 107 93 42 19 193 -

UK (N. Ire) 35 -

UK (Scot.) 15151 19940 10964 8434 5263 10423 7421 10367 10790 10352 12125 8630 5933 5886 5988 4582 2909 2025 4928 2587 -

UK (total) - 1769

Netherlands - - - - - - - - - - - - - - - - 1 - - - -

Total

reported 21098 23781 12825 10065 6932 12678 9201 12794 13102 12587 14360 10813 7163 7030 7082 5397 3378 2561 5833 3773 2762

WG

estimates 21136 16688 10135 10557 11350 19060 14243 12368 13453 12874 14401 10430 6952 6731 7097 5334 3199 3148 5723 3702 2801

1Preliminary.

2Includes Divisions Vb(EC) and VIb.

31989-2005 N. Ireland included with England and Wales.
n/a = Not available.

WG estimates refer 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 3.3.2. Haddock in Division VIa. Total catch-at-age numbers (000s). Values used in the final assessment are boxed.

Age
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15+ 8+
1965 451 1059 1341 72461 6816 294 274 174 11 6 6 0 0 0 0 0 24
1966 5953 1595 529 1113 47431 1926 64 32 57 0 0 0 0 0 0 0 57
1967 40122 19185 19332 951 265 24979 400 9 14 4 0 0 0 0 0 0 19
1968 27 129418 38393 3079 356 681 14063 727 43 9 0 0 0 0 0 0 52
1969 2742 84 160706 10260 1434 268 379 4576 191 9 0 0 0 0 0 0 200
1970 17189 6317 519 95114 2770 173 89 145 585 13 2 0 0 0 0 0 600
1971 6604 71481 3915 3328 79966 545 127 7 20 175 16 0 0 0 0 0 212
1972 14215 20713 85141 2718 2336 53823 504 50 19 0 67 0 0 0 0 0 86
1973 19589 47387 16907 19477 258 1222 33193 150 32 6 125 0 0 0 0 0 163
1974 63698 68837 11562 10757 6317 83 447 11463 104 34 31 0 1 4 0 0 174
1975 6849 179349 34957 3339 3350 1882 95 98 3454 72 8 0 0 0 0 0 3534
1976 4227 24337 72330 15224 1588 1491 868 21 7 1103 4 0 5 0 0 0 1119
1977 4552 13109 3468 35948 5705 680 495 308 28 11 259 5 0 0 0 0 304
1978 57 15942 2095 971 24357 2938 351 247 338 7 17 211 3 0 0 0 575
1979 5697 70070 17282 1865 470 9863 833 114 145 28 3 1 42 1 0 0| 221
1980 13 22729 21927 5636 922 143 3082 229 22 5 21 0 4 0 0| 54
1981 764 251 83911 20697 1768 194 39 822 39 14 2 2 1 0 1 0 60
1982 136 15492 5019 73676 8167 898 108 272 288 31 12 1 0 0 0 0 332
1983 2084 14524 20233 6040 36122 3398 597 41 194 195 40 15 0 0 0 0| 444
1984 269 98976 8626 12910 6242 22790 2449 371 43 44 73 3 0 0 0 0 162
1985 155 22820 78922 4667 4184 1789 11189 964 84 4 8 56 4 0 0 1 157
1986 2979 8127 11235 45367 1823 916 449 2611 344 38 7 15 1 3 0 0 409
1987 1498 89021 16824 10150 23857 1452 1116 642 1818 326 20 15 9 3 12 0| 2203
1988 7582 10007 58414 7598 4185 9255 428 235 177 935 45 3 1 3 2 0 1167
1989 3773 5010 3420 25724 2755 1556 3634 255 84 87 437 56 1 1 0 0 666
1990 437 37247 5856 1884 12158 871 279 519 48 22 12 2 0 0 0 0| 85
1991 8921 36924 21991 1259 834 5132 412 283 410 24 11 5 6 0 0 1 457
1992 4332 51840 18971 11331 565 236 1577 157 37 108 25 0 0 0 0 0 169
1993 2196 43659 60785 20763 4669 306 219 915 70 107 44 25 1 2 0 0 250
1994 2843 19484 32638 21527 5671 1579 76 175 237 17 16 9 1 0 0 0| 279
1995 7692 17580 15759 23599 6865 1472 387 34 111 90 2 0 0 0 0 0 203
1996 10249 33344 39812 6641 10225 3663 1007 324 23 40 12 4 0 0 0 0 80
1997 2984 23843 10507 21550 2178 2668 870 259 59 1 7 1 0 0 0 0 67
1998 2058 11421 18001 8032 15116 1352 1036 377 124 45 2 4 1 0 0 0 175
1999 6898 6179 18055 11569 3004 4919 579 452 96 12 2 1 2 1 0 0 115
2000 5709 50142 6642 8596 4213 1055 1104 205 133 21 0 0 0 0 0 156
2001 11818 11023 33496 2432 3666 1521 533 314 65 25 11 0 3 0 0 0 104
2002 1362 16427 12394 32248 833 714 549 238 144 18 9 0 0 0 0 0 172
2003 3861 6972 5592 6848 12830 222 209 70 34 12 10 0 0 0 0 0 56
2004 2727 15159 6506 2384 3839 6706 286 101 26 6 2 2 0 0 0 0 37
2005 3965 7190 6202 3700 2116 2669 2704 57 42 1 1 0 0 0 0 48
2006 817 16031 4831 3844 3801 3109 2731 2750 33 26 5 0 0 1 0 0 65
2007 257 1777 15850 2897 1725 2428 811 904 478 6 0 0 0 0 0 0 485
2008 1840 2409 2330 4421 587 609 868 255 185 122 0 0 0 0 0 0 307



ICES WGCSE REPORT 2009 | 83

Table 3.3.3. Haddock in Division VIa. Landings-at-age numbers (000s). Values used in the final assessment are boxed.

Age
Year 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15+ 8+
1965 0 33 463 60967 6753 294 274 174 11 6 6 0 0 0 0 0 24
1966 0 58 175 1082 46902 1926 64 32 57 0 0 0 0 0 0 0 57
1967 0 595 6136 782 262 24979 400 9 14 4 0 0 0 0 0 0 19
1968 0 3665 12439 2573 354 681 14063 727 43 9 0 0 0 0 0 0 52
1969 0 3 45819 8766 1423 268 379 4576 191 9 0 0 0 0 0 0 200
1970 0 169 170 78402 2747 173 89 145 585 13 2 0 0 0 0 0 600
1971 0 1925 1149 2665 78909 545 127 7 20 175 16 0 0 0 0 0 212
1972 0 576 26700 2225 2312 53823 504 50 19 0 67 0 0 0 0 0 86
1973 0 1252 5301 16109 256 1222 33193 150 32 6 125 0 0 0 0 0 163
1974 0 1706 3318 8625 6261 83 447 11463 104 34 31 0 1 4 0 0 174
1975 0 4629 10534 2735 3315 1882 95 98 3454 72 8 0 0 0 0 0 3534
1976 0 745 22563 12358 1571 1491 868 21 7 1103 4 0 5 0 0 0 1119
1977 0 451 1317 29456 5645 680 495 308 28 11 259 5 0 0 0 0 304
1978 0| 1030 1006 813 23620 2912 344 247 338 7 17 211 3 0 0 0 575
1979 0| 2068 10448 1761 468 9810 833 114 145 28 3 1 42 1 0 0 221
1980 0| 2505 12871 5341 915 143 3082 229 22 5 21 0 4 0 0 54
1981 0| 200 20553 15695 1768 194 39 822 39 14 2 2 1 0 1 0| 60
1982 0| 250 1342 46283 8004 898 108 272 288 31 12 1 0 0 0 0| 332
1983 0| 568 4917 4585 34659 3387 597 41 194 195 40 15 0 0 0 0| 444
1984 0| 3341 4386 10754 5959 20352 2449 371 43 44 73 3 0 0 0 0| 162
1985 0| 939 19434 4437 4112 1782 11031 964 84 4 8 56 4 0 0 1 157
1986 0| 603 4812 26770 1823 916 449 2611 344 38 7 15 1 3 0 0| 409
1987 0| 4254 7388 9206 23551 1452 1116 642 1818 326 20 15 9 3 12 0| 2203
1988 0| 847 20687 6873 4091 9205 428 235 177 935 45 3 1 3 2 0| 1167
1989 0| 927 1414 18417 2744 1556 3633 255 84 87 437 56 1 1 0 0| 666
1990 0| 787 3198 1342 9450 848 279 519 48 22 12 2 0 0 0 0| 85
1991 0| 2145 10578 1217 834 5131 412 283 410 24 11 5 6 0 0 1 457
1992 0| 691 10194 10010 553 236 1575 157 37 108 25 0 0 0 0 0| 169
1993 0| 745 15008 15975 4594 290 219 910 70 107 44 25 1 2 0 0| 250
1994 0| 1017 6326 15037 5240 1484 76 175 237 17 16 9 1 0 0 0| 279
1995 0 540 3669 12774 6483 1472 387 34 111 90 2 0 0 0 0 0 203
1996 0 437 9457 4968 8626 3622 1007 324 23 40 12 4 0 0 0 0 80
1997 0 883 2831 16921 2125 2638 870 259 59 1 7 1 0 0 0 0 67
1998 0 1345 7129 5675 13387 1352 1036 377 124 45 2 4 1 0 0 0 175
1999 0 346 5501 7159 2960 4864 493 452 96 12 2 1 2 1 0 0 115
2000 0 759 2507 5864 3841 1054 1090 205 133 21 1 0 0 0 0 0 156
2001 0 245 8535 1822 3523 1393 533 314 65 25 11 0 3 0 0 0 104
2002 0 177 1227 13557 691 707 549 199 144 18 9 0 0 0 0 0 172
2003 0 21 1029 2150 8809 221 206 69 34 11 10 0 0 0 0 0 55
2004 0 14 245 804 1819 4071 286 100 26 6 2 2 0 0 0 0 37
2005 0 7 287 792 1252 1212 2018 57 42 5 1 1 0 0 0 0 48
2006 0 67 567 1513 2300 2504 2259 2192 33 26 5 0 0 1 0 0 65
2007 0 34 842 1121 1429 2394 778 855 478 6 0 0 0 0 0 0 485
2008 0 21 297 2718 546 584 752 254 161 122 0 0 0 0 0 0 283



Table 3.3.4. Haddock in Division VIa. Discards-at-age numbers (000s). Values used in the final assessment are boxed.

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Age

451
5953
40122

2742
17189
6604
14215
19589
63698
6849
4227
4552
55
5697
13|
764
136
2084
269
155
2979
1498
7582
3773
437|
8921
4331
2196
2843
7692
10249
2984
2058
6898
5709
11818
1362
3861
2727
3965
817
257
1840

1 2 3 4 5 6 7
1026 877 11494 63 0 0 0
1537 354 31 529 0 0 0

18590 13196 169 3 0 0 0
125753 25954 506 3 0 0 0
81 114887 1493 11 0 0 0
6148 348 16712 23 0 0 0
69556 2766 663 1057 0 0 0
20137 58442 494 24 0 0 0
46135 11607 3368 2 0 0 0
67131 8244 2132 56 0 0 0
174721 24423 604 35 0 0 0
23593 49767 2866 17 0 0 0
12658 2152 6492 59 0 0 0
14911 1090 157 738 27 7 0
68002 6833 104 2 53 0 0
20224 9057 295 7 0 0 0
51 63359 5002 0 0 0 0
15241 3678 27393 163 0 0 0
13957 15316 1456 1464 12 0 0
95634 4240 2156 284 2438 0 0
21882 59488 231 71 6 159 0
7524 6423 18597 0 0 0 0
84767 9436 944 306 0 0 0
9160 37727 725 95 49 0 0
4083 2007 7308 11 0 1 0
36460 2658 542 2708 23 0 0
34779 11413 42 0 1 0 0
51148 8776 1322 12 0 2 0
42914 45777 4787 74 16 0 5
18467 26312 6490 432 94 0 0
17040 12090 10825 382 0 0 0
32907 30354 1674 1599 41 0 0
22961 7676 4629 53 30 0 0
10075 10872 2357 1728 0 0 0
5834 12554 4410 44 54 86 0
49383 4136 2731 372 1 14 0
10778 24961 611 143 128 0 0
16250 11168 18692 142 8 0 39
6951 4564 4697 4021 2 2 1
15146 6261 1580 2021 2635 0 1
7184 5915 2908 864 1457 686 0
15964 4263 2331 1501 605 471 557
1743 15008 1775 296 34 33 48
2388 2033 1703 41 25 116 1
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Table 3.3.5. Haddock in Division VIa. Weights-at-age (kg) in total catch. Values used in the final assessment are boxed.

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Age

0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.068
0.032
0.077
0.082
0.038
0.050
0.059
0.019
0.064
0.028
0.085
0.052
0.073
0.058
0.050
0.037
0.031
0.030
0.047
0.048
0.089
0.035
0.053
0.050
0.048
0.036
0.033
0.053
0.024]
0.060
0.022

1 2 3 4 5 6 7
0.160 0.242 0.412 0.692 0.916 1.041 1.249
0.162 0.251 0.555 0.572 1.041 1.125 1.325
0.160 0.266 0.569 0.573 0.667 1177 1.844
0.159 0.264 0.567 0.823 0.731 0.811 1.430
0.158 0.243 0.526 0.916 1.042 1.024 0.999
0.161 0.230 0.368 0.812 1.283 1.262 1.043
0.160 0.248 0.341 0.546 1.040 1313 1.651
0.160 0.249 0.380 0.530 0.546 0.984 1.499
0.159 0.251 0.384 0.597 0.512 0.571 1.185
0.159 0.248 0.368 0.527 0.764 0.685 0.798
0.159 0.260 0.428 0.581 0.832 1.027 1.001
0.159 0.256 0.459 0.592 0.831 1.095 1.585
0.161 0.274 0.406 0.684 0.800 1.128 1.337
0.134 0.278 0.388 0.516 0.827 1.045 1.152
0.182 0.325 0.457 0.730 0.777 1.040 1.491
0.134 0.319 0.572 0.719 0.998 0.985 1.143
0.252 0.245 0.467 0.887 0.975 1.376 1.294
0.157 0.273 0.376 0.746 1.126 1.539 1.549
0.178 0.282 0.461 0.557 1.002 1.370 1.716
0.149 0.319 0.456 0.688 0.667 1.087 1.392
0.138 0.268 0.486 0.636 0.802 0.868 1.272
0.182 0.270 0.362 0.637 0.903 1.115 1.043
0.168 0.270 0.418 0.566 0.880 1.105 1.250
0.170 0.254 0.444 0.562 0.704 1.027 1.280
0.226 0.301 0.402 0.625 0.749 0.894 1.115
0.112 0.355 0.445 0.534 0.891 1.108 1.280
0.184 0.297 0.547 0.618 0.678 0.931 1.053
0.133 0.321 0.437 0.766 0.892 0.932 1.407
0.108 0.277 0.458 0.650 0.861 0.898 1.022
0.169 0.253 0.405 0.611 0.698 0.929 0.959
0.149 0.274 0.354 0.553 0.833 0.978 1.322
0.128 0.243 0.404 0.462 0.645 0.750 0.754]
0.153 0.263 0.394 0.614 0.730 0.925 1.057
0.164 0.283 0.382 0.502 0.689 0.802 0.951
0.172 0.255 0.365 0.494 0.611 0.729 0.840
0.127 0.270 0.361 0.447 0.572 0.719 0.840
0.112 0.242 0.403 0.432 0.514 0.657 0.808
0.118 0.208 0.307 0.521 0.606 0.632 0.636
0.124 0.239 0.282 0.382 0.652 0.648 0.908
0.112 0.189 0.290 0.313 0.373 0.541 0.715
0.103 0.198 0.295 0.451 0.429 0.525 1.163
0.155 0.254 0.326 0.388 0.471 0.496 0.563
0.115 0.219 0.331 0.404 0.456 0.550 0.593
0.113 0.245 0.367 0.492 0.570 0.619 0.708

1517
1.522
1611
1.903
1.569
1.342
1.426
1.538
1.706
1.142
1.009
1.084
1117
1.399
1.944
1.565
1.347
1514
1.558
2.075
1.277
1.418
1.147
1.279
1.465
1.823
1.091
1.493
1514
0.909
1.059
1122
0.921
1.006
1.067
0.749
1.029
0.810
0.945
0.782
0.916
1.242
0.682
0.770

1.920
0.000
2.355
2.516
2.065
1.791
1.466
0.000
2.202
1.319
1.190
1.243
1.394
2.126
1.735
1.632
1.366
1.738
1.556
1.882
1.695
1517
1.149
0.879
1.357
1.682
1.755
1.564
1.210
1.243
0.940
1.163
2.024
1.064
1.465
1.186
0.975
1.995
1.232
0.853
1.467
1.182
0.825
0.911

10
1.833
0.000
0.000
0.000
0.000
1.213
2.042
1.551
1.520
1.229
2.523
1.806
1.339
1.376
1.569
1.879
1.314
2.068
1.555
1.417
2.014
1.832
1.851
1.618
0.949
2.288
3.290
2.180
1.578
1.319
1.953
1.046
1.630
2.488
1.465
1.262
1.089
0.916
1.393
1.396
2.084
1.682
2.160
2.494

11
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.593
1.208
1.781
2.862
1.785
1.543
1.999
1.864
2152
1.925
2774
0.990
1.388
1.964
2.170
0.000
2.304
1.961
1.996
1.141
2252
2.585
3.246
0.000
3.361
0.000
2.682
3.976
3.491
2.675
2.270
2.109

12
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.833
0.000
1.679
0.000
1.627
1.119
0.000
1.587
0.000
0.000
0.000
2.741
1.504
3.040
3.424
2.807
2.506
1.343
0.000
1.800
2.430
2.492
0.000
0.000
3.322
1.993
2.168
0.597
2.698
0.000
0.000
2.275
0.000
0.000
0.000

13
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.890
0.000
0.000
0.000
0.000
1.590
1.482
0.000
0.000
0.000
0.000
0.000
2.635
2.828
3.994
3.008
0.000
0.000
0.000
2.405
0.000
0.000
3.167
3.033
2591
2.954
0.000
0.000
0.000
0.000
0.000
0.000
3.889
0.000
0.000

14
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.677
0.000
0.000
0.000
0.000
0.000
2.664
4.150
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
2.829
0.000
0.000
0.000
0.000
0.000
0.000
5.471
0.000
0.000

15+
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
4.141]
0.000
0.000
0.000
0.429
0.000
2.869
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.713
1.522
1.786
2.005
1.590
1.352
1.506
1.548
1.581
1.183
1.016
1.246
1.325

1.338
1.754
1.747
1.379
1.555
1572
1.724
1.694
1.463
1.182
0.984
1.110
1.860
1.201
1.639
1.483
0.992
1.020
1.137
1.020
1.077
1172
0.813
1.015
0.939
1.086
0.988
1.018
1.294
0.685
0.827
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Table 3.3.6. Haddock in Division VIa. Weights-at-age (kg) in landings. Values used in the final assessment are boxed.

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Age

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1 2 3 4 5 6 7
0.273 0.295 0.440 0.695 0.916 1.041 1.249
0.315 0.324 0.563 0.575 1.041 1.125 1.325
0.285 0.374 0.635 0.576 0.667 1.177 1.844
0.259 0.367 0.627 0.827 0.731 0.811 1.430
0.199 0.314 0.570 0.921 1.042 1.024 0.999
0.348 0.261 0.389 0.817 1.283 1.262 1.043
0.295 0.328 0.360 0.549 1.040 1.313 1.651
0.285 0.325 0.406 0.532 0.546 0.984 1.499
0.259 0.329 0.408 0.599 0.512 0.571 1.185
0.264 0.328 0.393 0.530 0.764 0.685 0.798
0.277 0.365 0.465 0.585 0.832 1.027 1.001
0.251 0.345 0.504 0.596 0.831 1.095 1.585
0.307 0.370 0.437 0.689 0.800 1.128 1.337
0.257 0.353 0.419 0.524 0.832 1.060 1.152
0.269 0.386 0.467 0.732 0.779 1.040 1.491
0.251 0.373 0.587 0.722 0.998 0.985 1.143
0.289 0.357 0.502 0.887 0.975 1.376 1.294
0.285 0.369 0.452 0.754 1.126 1.539 1.549
0.479 0.424 0.518 0.568 1.004 1.370 1.716
0.273 0.388 0.486 0.705 0.713 1.087 1.392
0.283 0.346 0.494 0.641 0.803 0.875 1.272
0.294 0.373 0.440 0.637 0.903 1.115 1.043
0.276 0.337 0.435 0.570 0.880 1.105 1.250
0.310 0.338 0.462 0.567 0.706 1.027 1.280
0.372 0.406 0.468 0.625 0.749 0.894 1.115
0.335 0.443 0.532 0.618 0.908 1.108 1.280
0.287 0.382 0.556 0.618 0.678 0.931 1.053
0.310 0.384 0.461 0.777 0.892 0.932 1.407
0.313 0.395 0.509 0.655 0.889 0.898 1.026
0.280 0.352 0.454 0.633 0.723 0.929 0.959
0.293 0.375 0.415 0.567 0.833 0.978 1.322
0.285 0.363 0.445 0.492 0.649 0.750 0.754]
0.275 0.365 0.425 0.621 0.735 0.925 1.057
0.265 0.331 0.416 0.524 0.689 0.802 0.951
0.313 0.353 0.420 0.496 0.614 0.820 0.840
0.265 0.347 0.410 0.465 0.572 0.724 0.840
0.243 0.332 0.457 0.439 0.538 0.657 0.808
0.254 0.321 0.383 0.566 0.608 0.632 0.691
0.240 0.311 0.389 0.428 0.654 0.651 0.917
0.253 0.329 0.394 0.391 0.448 0.541 0.718
0.270 0.358 0.415 0.542 0.596 0.594 1.167
0.291 0.348 0.392 0.437 0.508 0.527 0.621
0.248 0.357 0.398 0.423 0.458 0.558 0.605
0.275 0.378 0.418 0.505 0.578 0.666 0.709

1517
1.522
1611
1.903
1.569
1.342
1.426
1.538
1.706
1.142
1.009
1.084
1117
1.399
1.944
1.565
1.347
1514
1.558
2.075
1.277
1.418
1.147
1.279
1.462
1.823
1.091
1.493
1514
0.909
1.059
1122
0.921
1.006
1.067
0.749
1.029
0.810
0.946
0.782
0.921
1.242
0.682
0.823

1.920
0.000
2.355
2.516
2.065
1.791
1.466
0.000
2.202
1.319
1.190
1.243
1.394
2.126
1.735
1.632
1.366
1.738
1.556
1.882
1.695
1517
1.149
0.879
1.357
1.682
1.755
1.564
1.210
1.243
0.940
1.163
2.024
1.064
1.465
1.186
0.975
1.995
1.253
0.853
1.467
1.182
0.825
0.911

10
1.833
0.000
0.000
0.000
0.000
1.213
2.042
1.551
1.520
1.229
2.523
1.806
1.339
1.376
1.569
1.879
1.314
2.068
1.555
1.417
2.014
1.832
1.851
1.618
0.948
2.288
3.290
2.180
1.578
1.319
1.953
1.046
1.630
2.488
1.465
1.262
1.089
0.916
1.395
1.396
2.084
1.682
2.160
2.494

11
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.593
1.208
1.781
2.862
1.785
1.543
1.999
1.864
2152
1.925
2774
0.990
1.388
1.964
2.170
0.000
2.304
1.961
1.996
1.141
2252
2.585
3.246
0.000
3.361
0.000
2.682
3.976
3.491
2.675
2.270
2.109
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12
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.833
0.000
1.679
0.000
1.627
1.119
0.000
1.587
0.000
0.000
0.000
2.741
1.504
3.040
3.424
2.807
2.506
1.343
0.000
1.800
2.430
2.492
0.000
0.000
3.322
1.993
2.168
0.597
2.698
0.000
0.000
2.275
0.000
0.000
2.966

13
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.890
0.000
0.000
0.000
0.000
1.590
1.482
0.000
0.000
0.000
0.000
0.000
2.635
2.828
3.994
3.008
0.000
0.000
0.000
2.405
0.000
0.000
3.167
3.033
2591
2.954
0.000
0.000
0.000
0.000
0.000
0.000
3.889
0.000
0.000

14
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
1.677
0.000
0.000
0.000
0.000
0.000
2.664
4.150
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
2.829
0.000
0.000
0.000
0.000
0.000
0.000
5.471
0.000
0.000

15+
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
4.141]
0.000
0.000
0.000
0.429
0.000
2.869
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

1.713
1.522
1.786
2.005
1.590
1.352
1.506
1.548
1.581
1.183
1.016
1.246
1.325

1.338
1.754
1.747
1.379
1.555
1572
1.724
1.694
1.463
1.182
0.984
1.109
1.860
1.201
1.639
1.483
0.992
1.020
1.137
1.020
1.077
1172
0.813
1.015
0.939
1.091
0.988
1.023
1.294
0.685
0.862
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Table 3.3.7. Haddock in Division VIa. Weights-at-age (kg) in discards. Values used in the final assessment are boxed.

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Age

0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.040
0.059
0.032
0.077,
0.082
0.038
0.050
0.059
0.019
0.064
0.028
0.085
0.052
0.073
0.058
0.050
0.037
0.031
0.030
0.047
0.048
0.089
0.035
0.053
0.050
0.048
0.036
0.033
0.053
0.024
0.060
0.022

1 2 3 4 5 6 7
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.156 0.215 0.265 0.279 0.000 0.000 0.000
0.125 0.208 0.231 0.259 0.265 0.308 0.000
0.180 0.230 0.272 0.266 0.303 0.000 0.000
0.120 0.243 0.287 0.334 0.000 0.000 0.000
0.106 0.209 0.360 0.000 0.000 0.000 0.000
0.155 0.238 0.247 0.363 0.000 0.000 0.000
0.165 0.237 0.283 0.298 0.536 0.000 0.000
0.145 0.248 0.303 0.331 0.278 0.000 0.000
0.132 0.242 0.326 0.362 0.423 0.353 0.000
0.173 0.193 0.248 0.000 0.000 0.000 0.000
0.163 0.218 0.247 0.281 0.000 0.000 0.000
0.157 0.208 0.279 0.331 0.341 0.000 0.000
0.193 0.226 0.237 0.491 0.961 1.423 0.000
0.108 0.250 0.228 0.242 0.268 0.000 0.000
0.178 0.218 0.278 0.000 0.263 0.000 0.000
0.130 0.247 0.258 0.242 0.000 0.947 0.000
0.105 0.238 0.287 0.382 0.348 0.000 0.430
0.163 0.229 0.291 0.337 0.304 0.000 0.000
0.144 0.243 0.281 0.310 0.000 0.000 0.000
0.126 0.206 0.282 0.300 0.317 0.000 0.000
0.148 0.226 0.283 0.340 0.317 0.000 0.000
0.151 0.251 0.298 0.337 0.000 0.000 0.000
0.163 0.213 0.276 0.318 0.311 0.206 0.000
0.125 0.223 0.257 0.259 0.625 0.337 0.000
0.109 0.211 0.243 0.254 0.245 0.000 0.000
0.117 0.196 0.253 0.305 0.456 0.000 0.358
0.123 0.223 0.233 0.282 0.462 0.439 0.496
0.112 0.183 0.237 0.242 0.256 0.000 0.411
0.103 0.190 0.262 0.320 0.290 0.322 0.416
0.154 0.241 0.284 0.313 0.318 0.348 0.336
0.113 0.211 0.288 0.314 0.336 0.368 0.373
0.112 0.226 0.287 0.322 0.389 0.312 0.458

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
2572
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.591
0.000
0.493
0.000
0.000
0.419

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.432
0.000
0.000
0.000
0.000
0.000

10
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
3.048
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.689
0.000
0.000
0.000
0.000
0.000

11
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

12
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

13
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

14
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

15+
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000]|
0.000]|
0.000
0.000
0.000
0.000
0.000]|
0.000]|
0.000
0.000
0.000
0.000
0.000]|
0.000]|
0.000
0.000
0.000
0.000
0.000]|
0.000]|
0.000
0.000
0.000
0.000
0.000
0.000]|
0.000
0.000

8+
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
2.810
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.493
0.000
0.493
0.000
0.000
0.419
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Table 3.3.8. Haddock in Division VIa. Available research-vessels survey data. Values used in the

final assessment are boxed.

SCOGFS Q1
Age
Year 1 2 3 4 5 6 7 8
1985 1104 4085 68 80 141 388 27 1
1986 753 1669 1877 17 14 47 90 5
1987 5518 446 460 690 25 34 25 67
1988 571 3610 303 112 246 10 4 8
1989 178 488 1701 98 49 69 5 1
1990 2577 87 54 296 26 6 36 3
1991 1591 1763 92 25 184 9 4 15
1992 3618 1193 321 12 13 28 6 1
1993 5371 5922 675 167 0 2 18, 2
1994 1151 2300 787 126 39 3 1 8
1995 7112 1074 1697 485 65 30 10 4
1996 4401 3742 315 456 125 20 11 3
1997 4262 2018 1915 147 151 53 2 1
1998 5034 2720 616 562 40 64 19 7
1999 941 2989 687 168 128 15 11 2
2000 7936 553 440 97 13 20 1 3
2001 3421 5762 143 146 34 16 6 1
2002 2339 3246 5293 56 70 24 9 3
2003 2650 1696 1449 1874 23 34 18 4
2004 1397 2765 869 1199 609 11 3 5
2005 573 633 1402 351 512 402 5 3
2006 633 892 539 397 156 170 51 2
2007 99 2019 296 121 192 82 89 65
2008 86 113 1094 98 84 71 13 15
2009 42 113 147 1445 29 43 63 7
ScoGFS Q4
Age
Year 0 1 2 3 4 5 6 7
1996 2907 761 656 70 137 57 24 6
1997 3713 1359 282 151 25 26 14 4
1998 399 1640 486 148 137 17 33 5
1999 4670 366 574 267 92 68 11 18,
2000 2959 4231 147 191 59 25 5 3
2001 3083 2219 3563 48 138 22 12 2]
2002 2943] 1709 1770 2841 34 50 24 8
2003 293 2023 965 1470 639 28 17 3
2004 542] 574 1068 410 649 524 5 9
2005 286 419 409 410 223 309 87 1
2006 19| 543 233 162 281 79 100 40
2007 125 69 1392 109 128 90 48 45
2008 14] 117 78 835 74 94 63 29
IreGFS
Effort Age
Year (hours) 0 1 2 3 4 5 6
1993 2130 143 2493 5691 1606 693 29 112
1994 1865 76 1237 3538 3303 367 187 13
1995 2026 967 3104 1149 4152 1663 187 149
1996 2008 192 2536 3688 2155 627 254 126
1997 1879 2900 8289 636 532 375 294 45
1998 1936 96 1098 1538 1353 192 84 75
1999 1914 7985 1028 1967 1530 679 237 118
2000 1878 1454 8865 569 691 484 183 32
2001 965 1951 2728 3548 136 187 151 36
2002 796 6618 2541 2768 1788 67 920 32
IRGFS
Effort Age
Year (hours) 0 1 2 3 4 5 6
2003 1127 207 7588 2382 839 355 22 30
2004 1200 86 2163 3322 1281 941 957 60
2005 960 233 1160 767 778 315 87 3
2006 1510 313 207 1027 381 1337 543 130
2007 1173 320 979 1049 346 689 101 64
2008 1135 76 2052 562 645 74 196 169

56
18
29
45

15
25
30

35
66
14
24

49
34

14

oo or o wo

oo ooonN
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Table 3.3.9. Haddock in Division VIa. TSA parameter estimates from this year’s assessment, along with those from previous assessments for comparison.

89 |

* = fixed parameter.

Parameter Notation Description 2003 2004 2005 2006 2007 2008 2009

F (1, 1978) 0.42 0.28 0.26 0.23 0.25 0.40 0.40

Initial fishing mortality ~ F (2, 1978) Fishing mortality at age a in year y 0.67 0.5 0.51 0.50 0.56 0.71 0.70
F (4, 1978) 0.53 0.51 0.51 0.51 0.52 0.56 0.57

Survey selectivities (1) 3.99 2.25 2.35 2.49 2.58 2.60 2.58
ScoGFS Q1 D(2) ScoGFS QI survey selectivity at age a 4.84 2.71 2.45 2.55 3.01 3.07 3.01
D(4) 2.1 1.51 2.11 2.19 2.04 1.92 1.94

Survey selectivities (1) - - - 1.99 1.62 1.77 1.75
ScoGFS Q4 D(2) ScoGFS Q4 survey selectivity at age a - - - 1.99 1.76 1.88 1.84
D(4) - - - 2.25 2.39 2.61 2.64

oF Transitory changes in overall F 0.00 0.11 0.10 0.10 0.12 0.20 0.20

Fishing mortality cU Persistent changes in selection (age effect in F) 0.05 0.04 0.01 0.00 0.09 0.03 0.03
standard deviations oV Transitory changes in the year effect in F 0.27 0.23 0.22 0.23 0.23 0.33 0.35
oY Persistent changes in the year effect in F 0.00 0.14 0.09 0.09 0.07 0.00 0.00

cQ1 Transitory changes in ScoGFS Q1 catchability 0.00 0.08 0.18 0.30 0.19 0.12 0.12
Survey catchability oB1 Persistent changes in ScoGFS Q1 catchability 0.14 0.00* 0.00%* 0.00* 0.00* 0.00* 0.00*
standard deviations cQ2 Transitory changes in ScoGFS Q4 catchability - - - 0.16 0.20 0.19
of2 Persistent changes in ScoGFS Q4 catchability - - - 0.00* 0.00%* 0.00*

cv landings Coefficent of variation of landings-at-age data 0.22 0.25 0.23 0.20 0.20 0.24 0.25

Measurement coefficients cv discards Coefficent of variation of discards-at-age data 0.51 0.43 0.45 0.42 0.41 0.54 0.54
of variation Ccv survey Coefficent of variation of ScoGFS Q1 survey data 0.40 0.34 0.53 0.57 0.33 0.35 0.36

cv survey Coefficent of variation of ScoGFS Q4 survey data - - - 0.57 0.22 0.34 0.35

oP Transitory changes in overall discard proportion 0.50 0.19 0.20 0.19 0.18 0.20 0.20

cal Transitory changes in discard-ogive intercept 0.00 0.15 0.02 0.00 0.14 0.00 0.00

Discard curve parameters ovl Persistent changes in discard-ogive intercept 0.26 0.21 0.22 0.21 0.32 0.26 0.25
ca2 Transitory changes in discard-ogive slope 0.34 0.01 0.03 0.21 0.23 0.22 0.23
cv2 Persistent changes in discard-ogive slope 0.02 0.61 0.43 0.23 0.002 0.000 0.000
T ovl Trend parameter for discard-ogive intercept 0.00%* 0.00* 0.00* 0.00* 0.00%* 0.00* 0.00*

rend parameters . .

0v2 Trend parameter for discard-ogive slope 0.00%* 0.00* 0.00%* 0.00%* 0.00* 0.00* 0.00*
nl Ricker parameter (slope at the origin) 9.10 9.63 9.71 9.73 9.06 11.35 11.08

Recruitment n2 Ricker parameter (curve dome occurs at 1/m2) 0.33 0.29 0.31 0.29 0.30 0.35 0.35

cV rec Coefticent of variation of recruitment curve 0.52 0.89 0.89 0.90 0.62 0.60 0.61
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Table 3.3.10. Haddock in Division VIa. Estimates of population abundance (in thousands) from
the final TSA run.

Age

Year 1 2 3 4 5 6 7 8+
1978 74505 7971 2425 61370 4577 631 477 1033
1979 155672 45006 4059 1064 23613 1520 232 571
1980 487012 88288 17705 1608 402 8168 469 259
1981 67093 326205 45783 7078 603 177 3277 272
1982 70688 45263 195531 22367 3373 295 92 1682
1983 46013 47972 27029 105261 11066 1695 146 883
1984 319590 26619 25386 13146 50272 5275 790 485
1985 73298 191213 11409 9277 5256 21280 2075 499
1986 59878 42571 96173 4999 3841 2408 8506 1102
1987 246364 39555 23606 49655 2510 1996 1303 4921
1988 20122 138560 15231 8297 17322 813 591 2142
1989 17729 9922 60449 5540 2864 5990 299 979
1990 95590 8769 4093 23876 1958 912 1891 401
1991 128823 57950 3262 1795 9969 817 399 968
1992 180907 71292 24006 1257 702 3560 310 504
1993 178335 118952 35994 10349 539 328 1546 363
1994 65251 111520 47668 11821 3526 168 94 606
1995 233025 36252 58687 21404 4808 1482 72 291
1996 125557 143212 17961 27247 8864 2153 626 154
1997 156005 69194 63849 7239 9925 3095 876 280
1998 170944 86330 28765 23584 2470 3597 904 349
1999 33498 89726 35066 10645 6418 901 1410 367
2000 511212 17781 34910 12724 3508 1517 324 648
2001 193674 276488 6410 10667 3539 1062 291 257
2002 116674 129608 151127 3052 4219 1474 467 203
2003 147128 80693 81710 90428 1519 2100 824 341
2004 60394 96577 42000 43992 33910 497 741 277
2005 39396 38755 54045 21825 22222 14966 168 436
2006 120057 24219 20179 24944 8968 9680 4258 207
2007 16566 75003 12631 10094 10151 3934 4087 1706
2008 6562 10951 45216 6507 4951 4483 1935 2557
2009* 29644 4369 6434 26234 2931 2539 2111 2204
2010* 111075 18242 2274 3123 10426 1136 1004 1708

*Estimates for 2009 and 2010 are TSA forecasts.



ICES WGCSE REPORT 2009 91

Table 3.3.11. Haddock in Division VIa. Standard errors of estimates of population abundance (in
thousands) from the final TSA run.

Age

Year 1 2 3 4 5 6 7 8+
1978 8182 722 302 430 1139 214 146 338
1979 16377 4406 336 147 2353 596 126 204
1980 44664 8984 2414 200 83 1408 333 135
1981 6126 29431 5589 1233 122 53 859 207
1982 7972 4038 18646 2990 655 74 33 514
1983 6216 5564 2348 10144 1510 358 45 283
1984 49930 3692 2896 966 4348 663 167 126
1985 8897 21295 1451 1161 557 2241 399 106
1986 7000 4632 10251 533 441 348 1499 243
1987 35424 4242 2830 5329 248 220 218 858
1988 4551 16336 1564 1058 2026 105 137 427
1989 4176 1513 6900 641 404 882 59 224
1990 11800 1682 577 3091 277 190 473 129
1991 13939 7143 532 218 1263 126 95 237
1992 18340 6886 3084 182 86 587 67 124
1993 20196 12672 3492 1322 68 44 301 75
1994 13587 14385 5379 1294 426 18 20 124
1995 30413 7929 8739 3311 713 237 15 72
1996 22995 22779 4050 4985 1736 332 119 44
1997 24102 12963 11524 1335 1751 530 113 47
1998 22937 14327 5184 4153 402 446 146 58
1999 11356 15378 6370 1809 1419 125 189 65
2000 107850 5849 7714 2509 666 482 44 94
2001 26565 50350 1789 2255 600 168 79 64
2002 19144 15859 23876 511 652 152 54 36
2003 17770 12265 9718 13582 232 274 66 40
2004 11338 12451 6004 5531 4720 94 102 52
2005 11378 6495 7395 3040 2785 2225 25 52
2006 14104 5404 2885 4033 1320 1325 655 39
2007 3469 8134 2500 1478 1649 490 446 210
2008 4377 1505 5594 1196 668 633 189 301
2009* 37624 2763 843 3709 560 367 224 269
2010* 67421 23108 1456 751 3261 382 315 495

*Estimates for 2009 and 2010 are TSA forecasts.
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Table 3.3.12. Haddock in Division VIa. Estimates of fishing mortality from the final TSA run.

Age

Year 1 2 3 4 5 6 7 8+
1978 0.281 0.369 0.623 0.767 0.773 0.738 0.709 0.725
1979 0.367 0.702 0.726 0.766 0.824 0.791 0.808 0.803
1980 0.207 0.457 0.607 0.726 0.589 0.644 0.642 0.621
1981 0.196 0.325 0.498 0.491 0.498 0.456 0.507 0.493
1982 0.184 0.314 0.411 0.501 0.483 0.503 0.519 0.489
1983 0.343 0.439 0.372 0.455 0.491 0.514 0.503 0.546
1984 0.314 0.619 0.790 0.708 0.632 0.727 0.747 0.709
1985 0.342 0.487 0.625 0.679 0.580 0.716 0.652 0.628
1986 0.209 0.389 0.461 0.458 0.422 0.408 0.463 0.468
1987 0.375 0.744 0.842 0.851 0.914 1.016 0.880 0.861
1988 0.423 0.629 0.811 0.858 0.862 0.796 0.809 0.832
1989 0.417 0.617 0.715 0.825 0.898 0.928 0.950 0.916
1990 0.297 0.701 0.625 0.674 0.674 0.625 0.663 0.661
1991 0.384 0.671 0.718 0.739 0.824 0.768 0.841 0.781
1992 0.209 0.461 0.642 0.646 0.553 0.629 0.616 0.589
1993 0.270 0.694 0.892 0.865 0.847 1.005 0.916 0.942
1994 0.389 0.430 0.588 0.686 0.655 0.642 0.705 0.667
1995 0.288 0.496 0.568 0.683 0.607 0.662 0.654 0.658
1996 0.395 0.608 0.706 0.813 0.852 0.700 0.825 0.805
1997 0.396 0.689 0.804 0.865 0.789 1.031 1.030 0.922
1998 0.444 0.702 0.793 1.098 0.797 0.738 1.068 0.926
1999 0.400 0.734 0.818 0.946 1.138 0.834 0.780 0.943
2000 0.413 0.810 0.985 1.101 1.004 1.398 1.086 1.139
2001 0.204 0.416 0.578 0.726 0.618 0.622 0.887 0.699
2002 0.168 0.261 0.323 0.499 0.498 0.381 0.480 0.462
2003 0.235 0.474 0.411 0.744 0.922 0.846 1.444 0.838
2004 0.243 0.383 0.453 0.476 0.618 0.886 0.650 0.645
2005 0.299 0.451 0.581 0.692 0.638 1.058 1.049 0.814
2006 0.267 0.458 0.490 0.700 0.613 0.661 0.763 0.697
2007 0.227 0.307 0.480 0.514 0.626 0.518 0.643 0.582
2008 0.212 0.346 0.344 0.597 0.467 0.553 0.486 0.532
2009* 0.286 0.453 0.523 0.723 0.748 0.728 0.721 0.732
2010* 0.295 0.480 0.562 0.775 0.775 0.775 0.775 0.775

*Estimates for 2009 and 2010 are TSA forecasts.
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Table 3.3.13. Haddock in Division VIa. Standard errors of estimates of log fishing mortality from
the final TSA run.

Age
Year 1 2 3 4 5 6 7 8+
1978 0.252 0.172 0.168 0.145 0.169 0.204 0.221 0.214
1979 0.234 0.158 0.144 0.167 0.154 0.188 0.221 0.215
1980 0.278 0.177 0.177 0.162 0.191 0.176 0.221 0.225
1981 0.276 0.196 0.171 0.177 0.188 0.215 0.214 0.231
1982 0.266 0.183 0.169 0.168 0.180 0.202 0.235 0.213
1983 0.230 0.165 0.173 0.159 0.172 0.189 0.224 0.212
1984 0.362 0.162 0.139 0.131 0.144 0.184 0.214 0.220
1985 0.244 0.172 0.166 0.155 0.169 0.176 0.216 0.223
1986 0.269 0.176 0.166 0.169 0.177 0.193 0.213 0.224
1987 0.256 0.140 0.143 0.133 0.134 0.175 0.212 0.197
1988 0.264 0.159 0.136 0.143 0.144 0.180 0.215 0.204
1989 0.272 0.176 0.155 0.145 0.153 0.167 0.217 0.211
1990 0.253 0.166 0.174 0.161 0.166 0.186 0.211 0.221
1991 0.239 0.162 0.168 0.151 0.153 0.182 0.217 0.209
1992 0.263 0.167 0.162 0.163 0.170 0.183 0.220 0.218
1993 0.259 0.147 0.128 0.139 0.144 0.184 0.203 0.219
1994 0.278 0.213 0.195 0.174 0.183 0.225 0.247 0.242
1995 0.483 0.349 0.330 0.316 0.320 0.318 0.339 0.339
1996 0.448 0.299 0.307 0.285 0.280 0.285 0.286 0.311
1997 0.409 0.268 0.250 0.241 0.234 0.236 0.212 0.278
1998 0.425 0.284 0.276 0.252 0.256 0.260 0.257 0.295
1999 0.483 0.312 0.305 0.292 0.288 0.286 0.258 0.312
2000 0.457 0.299 0.267 0.260 0.263 0.264 0.218 0.292
2001 0.466 0.321 0.311 0.289 0.297 0.287 0.282 0.315
2002 0.493 0.333 0.329 0.310 0.306 0.301 0.260 0.321
2003 0.428 0.270 0.264 0.224 0.221 0.215 0.182 0.270
2004 0.491 0.323 0.317 0.294 0.287 0.275 0.267 0.313
2005 0.475 0.298 0.277 0.232 0.233 0.203 0.218 0.278
2006 0.492 0.330 0.311 0.268 0.266 0.258 0.264 0.303
2007 0.486 0.320 0.307 0.266 0.257 0.254 0.218 0.294
2008 0.492 0.344 0.332 0.294 0.295 0.275 0.232 0.311
2009* 0.555 0.422 0.417 0.404 0.402 0.401 0.403 0.404
2010* 0.562 0.431 0.427 0.415 0.415 0.415 0.415 0.415

*Estimates for 2009 and 2010 are TSA forecasts.
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Table 3.3.14. Haddock in Division VIa. Stock summary from final TSA run. “Obs.” denotes the SOP of numbers and mean weights-at-age, rather than the reported caught, landed
and discarded yield. “Pred.” are TSA estimates, and “SE” denotes standard errors. *Estimates for 2009 and 2010 are TSA projections.

Year Landings (tonnes) Discards (tonnes) Total catches (tonnes) Mean F(2-6) SSB (tonnes) TSB (tonnes) Recruitment (000s at age 1)
Obs. Pred. SE Obs. Pred. SE Obs. Pred. SE Estimate SE Estimate SE Estimate SE Estimate SE
1978 17178 19573 1768 2327 2404 592 19505 21902 1921 0.654 0.065 40244 1126 51144 1585 74505 8182
1979 14820 16330 1796 13857 10160 2279 28678 26907 3143 0.762  0.069 32209 2251 66915 4097 155672 16377
1980 12759 13922 1695 4715 13993 3301 17474 29419 4392 0.605 0.062 36775 2747 114371 7205 487012 44664
1981 18233 20594 2892 15048 13786 3214 33281 34805 5105 0.453 0.052 78739 5224 130026 8170 67093 6126
1982 29635 31215 4679 10063 6642 1412 39698 35786 4837 0.442  0.048 104220 7525 120639 7657 70688 7972
1983 29405 30118 3893 6787 5288 1018 36192 35057 4140 0.454  0.046 93883 6132 107866 6332 46013 6216
1984 30012 30739 2792 16343 13447 4877 46355 43308 6107 0.695  0.058 66624 3551 117999 8472 319590 49930
1985 24393 24352 2493 17444 13767 3094 41837 37587 4652 0.617  0.059 66770 4173 98904 6575 73298 8897
1986 19561 20275 2700 7153 4543 953 26714 23486 2945 0.428 0.044 61121 4372 76962 4775 59878 7000
1987 27012 29583 2979 16193 13743 3770 43205 43420 5176 0.874 0.070 55933 3731 102017 7344 246364 35424
1988 21136 21599 2259 9536 8938 2122 30672 30423 3689 0.791  0.066 47390 3139 65946 4852 20122 4551
1989 16688 18598 2424 2981 2682 691 19669 20617 2603| 0.796  0.071 38402 3083 43693 3332 17729 4176
1990 10135 11011 1585 5387 3014 760 15522 13086 1752 0.660  0.065 22273 1975 34396 2524 95590 11800
1991 10557 10173 1136 8691 9919 2153 19248 20633 2821 0.744  0.069 21800 1638 52944 3743 128823 13939
1992 11350 9957 1210 9163 8337 1567 20513 18973 2305 0.586 0.058 29695 2063 63476 3888 180907 18340
1993 19060 18666 1947 16811 14907 2519 35871 33394 3410 0.861 0.074 44856 2931 78370 5006 178335 20196
1994 14243 13897 1597 11098 11117 2334 25342 24834 3098 0.600  0.082 45896 3607 69055 5795 65251 13587
1995 12368 16655 4923 8552 11566 4308 20920 27513 7993 0.603  0.168 44082 5098 82972 7831 233025 30413
1996 13453 18953 5686 11364 14695 4583 24817 33210 8926 0.736  0.177 47685 6195 78749 9255 125557 22995
1997 12874 21786 5829 6470 14475 4387 19344 36601 8518 0.835 0.163 51348 6829 83009 9178 156005 24102
1998 14401 18389 5042 5535 17096 5203 19936 36260 8836 0.826  0.179 42557 5269 81159 8317 170944 22937
1999 10430 15879 5085 4891 9874 3485 15321 25831 7033] 0.894 0.221 37321 5031 52926 7151 33498 11356
2000 6952 14179 4505 7899 22049 10379 14851 35737 12549 1.060 0.229 24932 4310 91980 15463 511212 107850
2001 6731 11347 5515 6657 17485 6601 13389 28948 9637 0.592  0.146 48314 7794 98752 13758 193674 26565
2002 7097 15037 5971 8880 8353 3395 15977 21210 6438 0.393 0.102 67458 8294 92894 9528 116674 19144
2003 5334 29575 7210 4104 9975 3358 9438 35840 7264 0.680 0.124 72080 7070 98528 8073 147128 17770
2004 3199 19038 5669 4380 6157 2362 7579 21237 5590 0.563  0.138 50013 4825 64613 5871 60394 11338
2005 3148 24586 5691 3546 4338 1902 6694 23628 4906 0.684  0.130 48178 4669 55538 5214 39396 11378
2006 5723 13448 3666 5161 5955 2392 10884 18023 4703 0.585 0.134 31461 3518 52659 4760 120057 14104
2007 3735 8708 2559 4009 3606 1424 7745 11556 2787 0.489  0.107 27996 2530 36967 3144 16566 3469
2008 2792 8779 2601 1285 1525 923 4077 9895 2594 0.462 0.113 30436 2888 32335 3003 6562 4377
2009* |NA 9413 2782(NA 1377 1266|NA 10300 3220 0.635 0.227 20271 2086 24511 5416 29644 37624,
2010* |NA 5813  2231[NA 4345 2990|NA 9783 4263] 0.673  0.248 12658 4243 28738 10713 111075 67421
Min 3148 8708 2327 2404 6694 11556 0.393 21800 34396 16566
GM 12073 17850 7407 8684 20169 26989 0.646 45737 74532 99373
AM 14387 18939 8502 10077 22889 28308 0.665 49342 78849 140367
Max 30012 31215 17444 22049 46355 43420 1.060 104220 130026 511212




ICES WGCSE REPORT 2009 | 95

Table 3.3.15. Haddock in Division VIa. Mean weights-at-age in total catches (or stock) and fore-
casted weights-at-age in 2008. Forecasts in this table are based on either of simple three-year
means or linear model projections: those that were used in the forecasts are shaded and boxed:
simple three year means were used for the younger ages (1-2) and linear model projections for the
older ages (3-8+). The weights for the 1999 year class are highlighted in red.

Age
Year 1 2 3 4 5 6 7 8+
1999 0.172 0.255 0.365 0.494 0.611 0.729 0.840 1172
2000 0.127 0.270 0.361 0.447 0.572 0.719 0.840 0.813
2001 0.112 0.242 0.403 0.432 0.514 0.657 0.808 1.015
2002 0.118 0.208 0.307 0.521 0.606 0.632 0.636 0.939
2003 0.124 0.239 0.282 0.382 0.652 0.648 0.908 1.086
2004 0.112 0.189 0.290 0.313 0.373 0.541 0.715 0.988
2005 0.103 0.198 0.295 0.451 0.429 0.525 1.163 1.018
2006 0.155 0.254 0.326 0.388 0.471 0.496 0.563 1.294
2007 0.115 0.219 0.331 0.404 0.456 0.550 0.593 0.685
2008 0.113 0.245 0.367 0.492 0.570 0.619 0.708 0.827
arithmetic meanl 2009 0.128 0.239 0.341 0.428 0.499 0.555 0.621 0.935
linear model 2009 0.375 0.460 0.606 0.659 0.682 0.771
yr class in 2009 2008 2007 2006 2005 2004 2003 2002 2001
CV 0.184 0.076 0.060 0.122 0.103 0.093 0.112 0.413
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Table 3.3.16. Haddock in Division VIa. Inputs to short-term forecasts.

Label Value Ccv Label Value Ccv
Number at age Stock weight
N1 29644 1.27 WS1 0.128  0.18
N2 4369 0.63 WS2 0.239  0.08
N3 6434 0.13 WS3 0.375  0.06
N4 26234 0.14 WS4 0.460  0.12
NS5 2931 0.19 WSS 0.606  0.10
N6 2539 0.14 WwS6 0.659  0.09
N7 2111 0.11 WS7 0.682  0.11
N8 2204 0.12 WSS 0.771 0.41
Removals selectivity Removals weights
sH1 0.235 0.12 WHI1 0.128  0.18
sH2 0.371 0.21 WH2 0.239  0.08
sH3 0.438 0.19 WH3 0.375  0.06
sH4 0.604 0.15 WH4 0.460  0.12
sHS 0.569 0.15 WHS5 0.606  0.10
sH6 0.577 0.13 WH6 0.659  0.09
sH7 0.631 0.22 WH?7 0.682  0.11
sH8 0.604 0.14 WHS 0.771 0.41
Natural mortality Prop.mature.
M1 0.2 0.1 MT1 0 0.1
M2 0.2 0.1 MT2 0.57 0.1
M3 0.2 0.1 MT3 1 0.1
M4 0.2 0.1 MT4 1 0
M5 0.2 0.1 MTS5 1 0
M6 0.2 0.1 MT6 1 0
M7 0.2 0.1 MT7 1 0
M8 0.2 0.1 MTS 1 0
Relative effort Year effect for M
'HF08' 1 0.08 'KO8' 1 0.1
'HF09' 1 0.08 'K09' 1 0.1
'HF10' 1 0.08 'K10' 1 0.1
Recruitment
'R10' 111075 0.6062
‘RI1T' 91033 1.35
Prop. F before 0
spawning
Prop. M before 0
spawning

Stock numbers in 2009 are TSA survivors.



97

ICES WGCSE REPORT 2009

Table 3.3.17. Haddock in Division VIa. Results of short-term forecasts: management options.
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Table 3.3.18. Haddock in Division VIa. Results of short-term forecasts: detailed tables.

Forecast for year 2009

F multiplier H.cons=1.00

Populations Catch number
o + Fom e —_—— Fom—— +
| Age] Stock No. | | H.Cons | Total]
ot I Fmm - +
| 1] 29644 | 5655|] 5655]
| 2] 4369] | 1234] 1234]
| 31 6434 | 2084| 2084|
| 4] 26234 | 10884] 10884]
| 5] 2931] | 1163] 1163]
| 6] 2539] | 1019] 1019]
| 7] 2111] | 904 | 904 |
| 8] 2204 | 914] 914]
o e S R +
| wt] 26] | 9] 9]
o + Fom—— Fom——_—— +

Forecast for year 2010
F multiplier H.cons=1.00

Populations Catch number
Fom e + Fom——_—— Fo—_—— +
| Age] Stock No. | | H.Cons | Total]
o + Fomm e o +
| 1] 111075] | 21190] 21190]
| 2] 19182] | 5417] 5417]
| 3] 2469] | 800] 800]
| 4] 3399] | 1410] 1410]
| 5] 11745] | 4660] 4660]
| 6] 1359] | 545] 545]
| 71 1167] | 500] 500]
| 8| 1907] | 791] 791]
o + Fomm o +
| wt] 32] | 9| 9]
e + Foo—_—— o ——_ +
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Figure 3.3.1. Haddock in Division VIa. Mean weights-at-age (kg) in total catch (also used for stock
weights). Dotted lines show loess smoothers fitted through each time-series at-age. For clarity,

only ages 1-8+ are shown here.
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Figure 3.3.2. Haddock in Division VIa. Mean weights-at-age (kg) in landings. Dotted lines show
loess smoothers fitted through each time-series at-age. For clarity, only ages 1-8+ are shown here.
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Figure 3.3.3. Haddock in Division VIa. Mean weights-at-age (kg) in discards. Dotted lines show
loess smoothers fitted through each time-series at-age. For clarity, only ages 1-4 are shown here.
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Figure 3.3.4. Haddock in Division VIa. TSA stock summaries from the final run (catch data not included from 1995 onwards). Estimates are plotted with approximate point wise
95% confidence bounds. Dots indicate observed values for catch, landings and discards. The vertical line in each plot delineates the last year of the historical assessment (2008):
estimates to the right of these lines are TSA-based forecasts.
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Figure 3.3.5. Haddock in Division VIa. Standardised landings prediction errors from the final

TSA run.
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Figure 3.3.6. Haddock in Division VIa. Standardised discards prediction errors from the final TSA

run.
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Figure 3.3.7. Haddock in Division VIa. Standardised ScoGFS Q1 prediction errors from the final

TSA run.
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Figure 3.3.8. Haddock in Division VIa. Standardised ScoGFS Q4 prediction errors from the final
TSA run.
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Figure 3.3.9. Haddock in Division VIa. Stock-recruit plot from the final TSA run, points labelled
as year classes. Predicted recruitments are circled: for the 2008 year class recruiting in 2009 (using
ScoGFS Q1 data); and the 2009 year class recruiting in 2010 (based on the underlying Ricker
model).
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Figure 3.3.10. Haddock in Division VIa. Fitted (lines) and observed (dots) discard proportions-at-

age from the final TSA run.
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Figure 3.3.11. Haddock in Division VIa. Estimates of Mean F:, SSB and recruitment from retro-
spective TSA runs.
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Figure 3.3.12. Haddock in Division VIa. Time-series of recruitment-at-age 1 from the final TSA
assessment, along with the long-term (1978-2008) geometric mean and the age-1 indices from the
Q1 and Q4 ScoGFS survey series.
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Figure 3.3.13. Haddock in Division VIa. Time-series of estimated fishing mortality-at-age, along
with the mean over ages 2-6. Values for 2009 and 2010 are TSA-generated forecasts.
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Figure 3.3.14. Haddock in Division VIa. Candidates for fishing mortality-at-age in short-term
forecasts. Lines labelled 2005, 2006, 2007 and 2008 indicate the TSA estimates for those years.
Points marked 2009 TSA and 2010 TSA show the TSA-generated forecast values from the final

assessment.
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Figure 3.3.15. Haddock in Division VIa. Mean weights-at-age (kg) in total catch (or stock), tracked
by year class with a linear model fit. Predicted weights in 2009 based on linear model fits indi-
cated with the dotted lines.
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Figure 3.3.16. Haddock in Division VIa. Sensitivity analysis of short-term forecast.
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Figure 3.3.17. Haddock in Division VIa. Probability profiles for short-term forecast.
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Figure 3.3.18. Haddock in Division VIa. Summary of short-term forecast.
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3.4

Whiting in Subarea Vla

As agreed at this year’s meeting of ACOM, no advice will be provided for whiting in
Division Vla this year. Therefore, no assessment or data analysis are conducted this
year and only input data tables and text describing the fishery and input data have
been updated.

ICES advice applicable to 2008 and 2009

In 2006, the ICES advice for 2007 for single-stock exploitation boundaries was as fol-
lows:

Exploitation boundaries in relation to precautionary limits

“Given that SSB is estimated at the lowest observed level and total mortality at the
highest level over the time period, catches in 2007 should be reduced to the lowest
possible level.”

The advice given since then has been the same (see Table below).

3.4.1 General

Stock description

General information is now located in the stock annex and also Section 2.1.

Management applicable to 2008 and 2009

The following table summarizes ICES advice and actual management applicable for
whiting in Division VIa during 2001-2009:

SINGLE SPECIES BASIS FOR SINGLE TAC FOR VB, VI, XII, % CHANGE IN F
YEAR  EXPLOITATION (TONNES) SPECIES XIV (TONNES) ASSOCIATED WITH TAC!
2001 <4200 Reduce F below Fpa 4000 -40%
2002 <2000 SSB > By in short 3500 -40%
term
2003 - SSB > By in short 2000 -60%
term
2004 - SSB > Bpa in 2005 1600 (no assessment)
2005 - - 1600 (assessment in
relative trends only)
2006 - - 1360 (assessment in
relative trends only)
2007 0 Reduce catches to 1020 (assessment in
lowest possible level relative trends only)
2008 0 Reduce catches to 765
lowest possible level
2009 0 Reduce catches to 574

lowest possible level

1Based on F-multipliers from forecast tables.
The minimum landing size for whiting in Division Vla is 27cm.
The fishery in 2008

A description of the fisheries on the west of Scotland is given in Section 3.1 above.
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Tables and figures of total effort to 2006 by the fleets operating in Division VIa can be
found in Section 16 of the report of WGNSDS 2007.

Anecdotal information from the fishing industry suggests that the number of vessels
targeting whiting continues to be very low. The quota uptake of UK vessels in 2008
(taking into account all swaps that were made) was approximately 75% (compared
with 49% in 2007). Total landings in 2008 were 441 t, down slightly from 2007 (Table
3.4.1.1). These are above the lowest recorded landings of 2005, but continue to be
below the long-term average.

The total estimated international catch of ages 1-7+ (including discards) in 2008 was
617 t of which approximately 174 t were discards (Table 3.4.1.2). An additional 16 t of
0-gp fish were also estimated to be discarded. The total weight of discards in 2008
was the lowest in the time-series and less than half of the value estimated for 2007.
The catch in 2008 is estimated to be 617 t, lower than that in 2007, and is by far the
lowest in the time-series.

Mandatory introduction of larger square mesh panels for the Nephrops fleet in 2008
may be partially responsible for the reductions. Discarding is expected to decline
further following the mandatory increase in mesh size to 120 mm for vessels fishing
in the mixed demersal fishery in 2009.

3.4.2 Data
Landings

There have been concerns that the quality of landings data is deteriorating, giving a
possible reason for the different stock dynamics implied by the commercial fleet and
the annual survey (ScoGFS) in recent years, (see Section 5.1.6.1.3 in the 2005 WG re-
port). The introduction of UK and Irish legislation requiring registration of all fish
buyers and sellers (See section 1.7) may mean that the reported landings from 2006
onwards are more representative of actual landings.

Details on nations which supply data are given in Table 2.2. Sampling levels are
demonstrated in Table 2.3. Age distributions were estimated from market samples.
Annual numbers-at-age in the landings are given in Table 3.4.2.1.Annual mean
weights-at-age in the landings are given in Table 3.4.2.2 and shown in Figure 3.4.2.1.

Discards

Annual numbers-at-age in the discards are given in Table 3.4.2.3. Annual mean
weights-at-age in the discards are given in Table 3.4.2.4 and shown in Figure 3.4.2.2.

This year, WG estimates of discards are based on data collected in the Irish and Scot-
tish discard programme (raised by weighted average to the level of the total interna-
tional discards). Discard age compositions from Scottish and Irish samples have been
applied to unsampled fleets. Work is underway to revise the Scottish discard esti-
mates with an aim to reduce bias and increase precision. Such revisions are particu-
larly important for the estimation of total catch for this stock which has very high
discards across a wide age range. A working document set out the methodology of
this work at the 2004 meeting of WGNSDS (Fryer and Millar, 2004).

Commercial catch-effort data
Four commercial catch-effort dataseries were available to the WG including;:

e  Scottish light trawlers (ScoLTR): ages 1-7, years 1965-2005;
e  Scottish seiners (ScoSEI): ages 1-6, years 1965-2005;
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e  Scottish Nephrops trawlers (ScoNTR): ages 1-6, years 1965-2005;
e Irish Otter Trawlers (IreOTB); ages1-7, years 1995-2005.

However, given the problems with non-mandatory effort reporting in the UK (de-
scribed further in the report of WGNSSK for 2000, ICES CM 2001/ACFM:07), these
cpue series have not been used for a number years and are not presented in the re-
port. They are retained in the stock annex.

Surveys
Four research survey indices for whiting in Vla were also available:

e Scottish west coast groundfish survey (ScoGFSQ1): ages 1-7, years 1985-
2009;

o Irish west coast groundfish survey (IreGFS): ages 0-5, year 1993-2002;

e  Scottish fourth-quarter west coast groundfish survey (ScoGFSQ4): ages 0-
8, years 1996-2008;

e Irish groundfish survey (IRGFS): ages 0-6; years 2003-2008.

For the Scottish surveys, a new vessel and gear were used from 1999. The catch rates
as presented are corrected for the change in vessel and gear. The basis for the correc-
tion is comparative trawl haul data (Zuur et al., 2001). The Irish quarter four survey
was discontinued in 2003 and has been replaced by a new survey. The replacement
survey (IRGFS) has been running for six years. The Scottish quarter four survey was
presented for the first time to WGNSDS 2005.

The survey-series are described in the report of the 2009 IBTSWG and also in the
Stock Annex. For all survey-series, the oldest age given represents a true age, rather
than a plus group. The survey indices are displayed in Table 3.4.2.5. The sum of the
Scottish fourth-quarter west coast groundfish survey indices is the second lowest in
the time-series; and the sum of the Scottish first-quarter west coast groundfish survey
indices is the third lowest in the time-series, although the latter was higher than last
years’ all time low. These data do not indicate any change in the status of the stock.
The spatial distribution of cpue from the two Scottish surveys in 2008 has been pro-
vided in the stock annex.

Biological data

Annual numbers-at-age in the total catch are given in Table 3.4.2.6. Annual mean
weights-at-age in the total catch are given in Table 3.4.2.7. As in previous meetings,
the catch mean weights-at-age were also used as stock mean weights-at-age (see stock
annex).

Values for natural mortality (0.2 for all ages, and years) and the proportion of fish
mature at-age (knife-edged at-age 2 for all years) are unchanged from the last meet-
ing. As last year, the proportion mature before spawning and the proportion fished
before spawning are both set to be zero.

3.4.3 Historical stock development

No assessment has been presented in 2009 and a discussion of management consid-
erations can be found in the report of WGNSDS 2007. There are therefore no projec-
tions.
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3.4.4 Biological reference points

ICES considers that Biimis 16 000 t and Bpa be set at 22 000 t. ICES proposes that Fiim is
1.0 and Fpabe set at 0.6.

3.4.5 Uncertainties and bias in the assessment and forecast

There is currently no assessment for this stock. Long-term information on the histori-
cal yield and catch composition all indicate that the present stock size is low. A sur-
vey-based assessment carried out in 2007, covering the more recent period, indicated
that the stock was at its lowest level over this time period; total mortality was at the
highest level over the time period. The sum of the Scottish fourth-quarter west coast
groundfish survey indices is the second lowest in the time-series; and the sum of the
Scottish first-quarter west coast groundfish survey indices is the third lowest in the
time-series, although the latter was higher than last years’ all time low. These data
(Table 3.4.2.5) do not, therefore, indicate any change in the status of the stock, al-
though this should be checked periodically with a survey based assessment.
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Table 3.4.1.1. Nominal landings (t) of WHITING in Division VIa, 1989-2008, 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*
Belgium 1 - + - + + + - 1 1 + - - - - + - - - -
Denmark 1 + 3 1 1 + + + + - - - - - + + - - - -
Faroe Islands - - - - - - - - - - - - - - - - - - + +
France 19912 180 35212 105 149 191 362 202 108 82 300 48 52 21 11 6 9 7 1 3
Germany + + + 1 1 + - + - - + - - - - - - + 1 -
Ireland 1,315 977 1,200 1,377 1,192 1,213 1,448 1,182 977 952 1,121 793 764 577 568 356 172 196 56 69
Netherlands - - - - - - - - - - - - - - - - - - - -
Spain - - - - - - 1 - 1 2 + - 2 - - - - - - -
EIF) (E, Wand 44 50 218 196 184 233 204 237 453 251 210 104 71 73 35 13 5 5 1 .
UK (Scot.) 6,109 4819 5135 4330 5224 4,149 4263 5021 4638 3369 3,046 2258 1,654 1,064 751 444 103 178 424 -
UK (total) 369
Total landings 7,669 6,026 6,908 6,010 6,751 5786 6278 6642 6178 4657 4677 3203 2543 1735 1365 819 289 383 484 441

* Preliminary.

1989-2008 N. Ireland included with England and Wales.
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Table 3.4.1.2. Whiting in Division VIa. Annual weight and numbers caught, years 1978-2008.

YEAR WEIGHT (TONNES) NUMBERS (THOUSANDS)
Total Human Discards Total Human Discards
consumption consumption

1978 20452 14677 5775 93932 54369 39563
1979 20163 17081 3082 77794 61393 16401
1980 15108 12816 2292 57131 44562 12569
1981 16439 12203 4236 72113 46067 26046
1982 20064 13871 6193 87481 47883 39598
1983 21980 15970 6010 79114 49359 29755
1984 24118 16458 7660 125708 50218 75490
1985 23560 12893 10667 124683 43166 81517
1986 13413 8454 4959 64495 31273 33222
1987 18666 11544 7122 103485 41221 62264
1988 23136 11352 11784 141314 40681 100633
1989 11599 7531 4068 54633 26876 27757
1990 10036 5643 4393 42927 19201 23726
1991 12006 6660 5346 63112 25103 38009
1992 15396 6004 9392 86903 22266 64637
1993 15373 6872 8501 68351 23246 45105
1994 14771 5901 8870 87881 20060 67821
1995 13657 6076 7581 77932 18763 59169
1996 14058 7156 6902 71396 22329 49067
1997 11192 6285 4907 50459 19250 31209
1998 10476 4631 5845 56583 14387 42196
1999 7734 4613 3121 38260 15970 22290
2000 9715 3010 6705 78815 10118 68697
2001 4850 2438 2412 20802 8477 12325
2002 3829 1709 2120 25179 5765 19414
2003 2936 1356 1580 15403 4124 11279
2004 3437 811 2626 21749 2571 19178
2005 1239 341 898 6154 1051 5103
2006 1326 380 946 12988 1049 11939
2007 849 484 365 4879 1145 3734
2008 617 443 174 3085 1232 1853
Min 617 341 174 3085 1049 1853
GM 8812 4584 3731 45443 15128 26869
AM 12329 7279 5049 61766 24941 36825

Max 24118 17081 11784 141314 61393 100633
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Table 3.4.2.5. Whiting in Division VIa. Available catch-effort and survey tuning series.

SCOLTR: SCOTTISH LIGHT TRAWL - EFFORT IN HOURS — NUMBERS-AT-AGE (THOUSANDS)
1965 2005
1 1 0 1
1 7
37387 2011.623 469.253 3512.923 393.473 14.925 5.445 0.909
40538 1036.117 926.485 162.985 5508.27 333.46 32.68 6.196
80916 2539.797 4967.604 1637.023 101.256 2456.915 133.979 12.466
65348 1931.014 3404.448 1868.458 677.298 51.295 844.125 58.939
106856  46.897 8823.442 2211.584 578.006 278.879 28.188  516.892
129741  94.958 5275.823 8514.611 712.848 143.241 35.554  3.428
137728  1566.57 4472.064 1026.561 9818.08 337.772 63.477  25.237
154288  13450.885 4637.042 1716.159 334.786 5435.152 309.86  29.756
93992 4613.649 12778.492 680.372 148.997 42.975 478.522  39.083
88651 7452.711 15917.02 1773.837 159.241 17.112 6.477 78.812
132353  10597.964 6684.991 10431.537 837.283 79.71 12155  2.811
139225  10858.324 15481.895 3550.826 5483.438 412.525 13.045  4.668
143574  18222.115 4276.619 5983.177 773.244 1126.782 74579 1916
127387  9805.191 5887.935 1561.61 1814.903 127.832 244126 3.76
99803 1846.163 9530.148 2446.896 368.018 290.896 31.887  57.01
121211  1856.938 4385.272 4359.469 1052.873 170.989 172.29 10.997
165002  983.137 13544.1 4617.56 1330.75 504.711 152.752  62.619
135280  8248.806 2593.129 10934.792 1899.759 316.934 74.891  62.409
112332 4809.036 4322.894 2548.597 8292.216 1696.241 253.9 54.475
132217  29865.064 4084.418 2582.188 1149.781 5206.862 592972 221.473
142815  9243.535 11577.551 2515.313 663.96 360.662 917.939 82.73
126533  3187.288 6006.487 2693.592 621.738 98.497 50.635  93.945
131720  12328.429 6004.925 2767.12 1229.144 147.776 43.178 32.132
158191  5358.52 15325.219 2988.119 1334.433 316.668 46.956  2.997
217443  3161.234 1640.767 5226.339 1473.139 434.728 129.89  14.252
169667  4110.42 4152.38 972.043 1380.502 386.872 51.478  6.092
209901  7018.52 2968.053 3981.784 336.752 423.153 73.429  5.829
189288  9761.596 6548.587 1727.049 2100.437 113.974 102.439  10.66
189925  2623.886 10105.623 4392.988 1169.932 1701.769 51.678  46.841
174879  3251.43 6503.608 5363.793 1739.967 333.927 291.821 13.881
175631  1775.509 5661.947 5310.813 1995.375 569.453 114.177  107.935
214159  2738.034 8043.865 4647.63 2543.265 833.461 213.15  24.196
179605  3107.284 3973.701 5098.515 1858.52 532.696 95.153  39.379
142457  3997.939 3171.019 2547.76 2327.54 654.589 149.808 79.812
98993 559.916 3273.961 1709.217 814.593 793.265 122.037 34.883
76157 4363.101 2324.771 2202.561 627.094 169.833 201.883 8.678
35698 575.281 2603.626 1358.595 783.414 117.804 37996  5.442
15174 389.652 848.153 1566.132 374.617 166.509 16.845  5.038
9357 565.293 207.507 273.115 578.307 100.052 41916  0.206
7116 1769.901 1215.938 242.922 199.9 221.001 27.997 3.138
3063 217.522 400.094 268.966 23.085 27.158 14.318 2.462
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cont) Whiting in VIa. Available catch-effort and survey tuning series.

SCOSEI: SCOTTISH SEINE - EFFORT IN HOURS — NUMBERS-AT-AGE (THOUSANDS)

1965 2005

1 1 0 1

1 6

153103  8570.938 4534.63 19453.707 1412.984 62.399 15.334
156511  2872.249 12671.39 1491.149 13027.566 736.15 68.22
158208  7058.77 23604.969 5804.573 363.182 5528.921  304.951
150094  11817.932 14128.65 4897.227 1409.535 134.705 1651.222
140718  1314.237 19167.426 4024.433 1038.908 420.643 45.006
95629 979.255 2065.056 9177.95 815.703 176.987 51.144
98748 3280.938 6459.36 2466.983 14808.06 484.003 73.488
70741 20563.777 7286.501 1143.727 588.902 3139.349  112.588
59596 16428.303 16410.354 1995.231 373.15 97.243 886.47
56448 8764.309 28089.33 3578.12 289.184 22.105 9.317
56420 15931.473 9161.576 13093.543 585.337 37.682 9.127
57090 7559.305 30718.529 6226.15 4887.683 283.504 18.081
41920 14522.98 4873.693 6783.85 584.118 1035.664  43.296
33599 9880.994 4708.252 812.33 1086.089 65.835 152.233
38465 3779.036 13497.126 3739.924 473.079 392.189 16.481
38700 2222.899 3686.353 4277.55 1081.223 273.049 118.803
37208 789.787 9229.84 3128.155 1025.456 426.614 90.387
36689 1146.222 1977.49 9664.041 1183.655 229.857 68.248
38080 3803.96 3110.436 1942.945 5805.497 1181.95 138.395
29561 3965.733 2170.117 1220.296 382.107 2024.552  218.843
26365 18813.885 6473.455 1248.851 327.561 171.234 557.447
19960 1423.965 4902.12 1815.778 359.211 53.845 24911
26332 8664.831 3706.126 2068.674 916.903 142.281 19.137
21383 7392.194 8210.657 1658.022 1078.674 218.449 22.005
39350 2182.008 1845.431 4488.746 1282.547 272.354 186.923
27664 2699.332 2964.297 687.892 940.682 279.68 34.508
25787 4160.412 2318.718 3285.513 305.785 290.789 53.282
20273 7513.958 5370.645 1341.721 1622.613 102.037 101.204
24315 1509.725 6046.03 2291.531 675.422 789.292 22916
21305 1725.208 3310.909 2498.717 701.186 108.245 140.133
21950 721.806 2616.333 2260.832 970.329 298.966 83.208
15205 1270.19 2353.781 1371.875 819.771 297.3 67.732
11449 1096.1 1273.361 1933.262 696.409 187.498 33.748
11166 4251.142 1659.104 1010.394 614.297 265.65 62.355
8638 823.21 2152.386 706.708 294.599 179.097 43.194
6431 2601.077 887.944 755.637 152.896 66.565 19.536
5893 728.924 1007.442 454.373 240.788 40.285 22.082
3817 335.558 583.357 482.121 132.428 40.991 2.935
2370 3130.339 260.924 133.135 290.007 34.543 8.6
1173 7323.289 758.611 165.379 83.46 77.222 2.096
476 676.408 225.196 143.246 10.154 15.355 3.048




ICES WGCSE REPORT 2009 | 121

(cont) Whiting in VIa. Available catch-effort and survey tuning series.

SCONTR: SCOTTISH NEPHROPS TRAWL - EFFORT IN HOURS — NUMBERS-AT-AGE (THOUSANDS)

1965 2005

1 1 0 1

1 6

101975 1659.715 453.604 1101.02 102.448 4.875 0.947
116972 613.623 951.561 154.546 785.807 44.575 4.319
135811 1788.967 2002.916 444.377 15.668 322.969 18.182
166713 1761.346 1850.07 637.399 159.199 12.641 190.783
155131 736.536 2706.572 437.098 155.072 44.263 4.378
144704 439.172 645.419 1379.363 127.922 31.719 12.912
127638 1072.488 444.198 235.897 1405.7 60.499 10.787
185397 3744.591 1908.742 232.266 70.731 730.108 46.028
186342 3462.89 5445.012 486.932 168.428 24.824 351.356
186342 1933.55 5427.964 650.405 87.286 11.605 3.757
203053 5916.971 2730.363 2846.712 319.449 35.425 9.045
224347 4061.224 4343.339 893.637 1142.92 125.278 3.601
196403 3573.612 1393.724 1431.401 168.241 289.689 17.117
219562 6053.242 2596.492 417.688 570.766 110.339 108.757
273713 659.614 3413.303 934.795 207.461 216.936 38.758
254147 1439.22 1529.161 1377.826 281.539 44.696 46.021
286461 1090.91 5250.686 1199.303 430.934 105.108 20.647
288902 2882.413 422 2552.725 439.981 95.697 55.05
293396 2702.936 1289.896 464.524 1258.148 205.504 48.013
312947 15763.118 731.211 414.638 132.72 870.58 84.641
384215 14885.186 3109.454 505.209 225.601 91.132 274.925
368971 2231.072 1259.03 707.734 246.405 8.838 22.587
395355 12048.819 1562.25 799.307 375.73 43.994 3.069
397682 19926.506 12751.985 539.705 138.471 31.741 1.001
379169 9854.602 485.161 443.582 152.424 71.883 13.451
390391 7434.593 1407.942 58.831 63.502 8.758 1.297
414817 13745.576 1280.079 294.651 27.112 43.958 5.263
391325 15245.132 3122.017 453.21 211.635 19.575 30.04
406753 6063.665 2833.312 611.27 159.111 112.856 2.336
380688 22785.318 4821.332 2174.707 613.104 18.004 26.177
333756 14759.284 5645.468 494.013 362.773 33.499 45.261
345007 14700.369 1316.965 633.638 192.741 44.427 25.493
354884 7854.017 1893.631 387.294 176.713 17.444 1.276
350882 13268.769 1926.434 620.474 116.935 63.417 341
337585 7208.116 1905.577 475.713 92.945 80.71 24.242
332659 31208.406 934.503 360.23 101.447 28.855 11.379
305743 1743.097 1271.809 189.3 80.436 14.844 15.496
258169 7281.766 1291.392 483.271 29.948 8.517 0.753
255729 4468.485 586.213 191.646 197.557 41.643 3.198
232356 3881.27 1310.954 239.992 157.625 102.126 6.493

220936 1738.881 829.542 258.178 41.47 16.707 7.849
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(cont) Whiting in VIa. Available catch-effort and survey tuning series. For ScoGFSQ1, numbers
are standardized to catch-rate per 10 hours.

For IreGFS, effort is given as minutes towed, numbers are in units.

w“u
+

indicates value less than 0.5 after standardizing.
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SCOGFSQ1: SCOTTISH GROUNDFISH SRUVEY - EFFORT IN HOURS — NUMBERS-AT-AGE

Effort Age
Year (hours) 1 2 3 4 5 6 7
1985 10 3140 1792 380 85 23 156 18
1986 10 1456 1526 403 68 10 9 10
1987 10 6938 1054 584 143 36 2 1
1988 10 567 3469 653 189 42 5 1
1989 10 910 505 586 237 48 3 0
1990 10 1818 572 122 216 61 4 1
1991 10 3203 277 298 22 39 9 1
1992 10 4777 1597 410 517 56 18 0
1993 10 5532 6829 644 91 30 11 2
1994 10 6614 2443 1487 174 56 15 6
1995 10 5598 2831 1160 370 70 17 32
1996 10 9384 2238 635 341 135 30 5
1997 10 5663 2444 1531 355 102 17 4
1998 10 9851 1352 294 195 50 14 1
1999 10 6125 4952 489 103 16 1 0.4
2000 10 12862 471 152 34 10 11 0
2001 10 4653 1954 242 41 8 1 1
2002 10 5542 1028 964 86 15 1 1
2003 10 6934 746 436 300 32 4
2004 10 5888 1566 189 131 44 9 1
2005 10 1308 723 183 35 8 11 2
2006 10 1441 466 282 77 0.3 3 0.6
2007 10 614 522 127 75 16 3 2
2008 10 593 127 77 26 8 3 0
2009 10 906 387 103 105 20 9 7
IR-WCGFS : IRISH WEST COAST GFS (VIA) - EFFORT (MIN. TOWED) - WHITING NUMBER-AT-AGE
Effort Age

Year (min) 0 1 2 3 4 5

1993 2130 14403 32643 11419 1464 231 13

1994 1865 264 11969 4817 2812 78 57

1995 2026 34584 5609 6406 734 186 80

1996 2008 376 7457 3551 374 232 5

1997 1879 1550 13865 8207 1022 524 50

1998 1936 1829 4077 3361 663 121 5

1999 1914 3337 3059 1965 322 11 12

2000 1878 682 10102 2126 109 109 4

2001 965 1118 5201 2903 149 70 3

2002 796 594 8247 9348 820 280 0
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IRGFS: IRISH GROUNDFISH SURVEY - EFFORT IN MINUTES — NUMBERS-AT-AGE
Effort Age
Year  (min) 0 1 2 3 4 5 6
2003 1127 1101 12886 2894 512 290 102 1
2004 1200 6924 3114 1312 104 35 16 1
2005 960 910 2228 1126 91 5 4 0
2006 1510 99 1055 921 214 27 3 0
2007 1173 138 1989 2380 722 169 251 122
2008 1135 24 4342 1328 573 243 123 36
IREOTB : IRISH OTTER TRAWL - EFFORT IN HOURS — NUMBERS-AT-AGE (THOUSANDS)

1995 2005

1 1 0 1

1 7

56335 222 298 530 461 92 28 98

60709 165 531 670 281 175 33 12

62698 99 358 515 282 339 133 89

57403 51 1092 552 312 186 218 232

53192 98 315 437 266 198 109 123

46913 50 131 188 303 158 76 65

48358 14 304 144 101 126 100 44

37231 31 162 388 27 65 97 47

39803 90 294 604 492 131 30 0

35140 33 387 266 245 200 28 21

30941 23 159 188 78 41 19 2
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(cont). Whiting in VIa. Available catch-effort and survey tuning series. For ScoGFSQ4, numbers
are standardized to catch-rate per 10 hours. “+” indicates value less than 0.5 after standardizing,.

SCOGFSQ4 : QUARTER FOUR SCOTTISH GROUNDFISH SURVEY - EFFORT IN HOURS — NUMBERS-AT-AGE

Effort Age
Year (hours) 0 1 2 3 4 5 6 7 8
1996 10 5154 1908 1116 570 188 51 6 1 0
1997 10 8001 2869 951 323 160 46 12 1 0
1998 10 1852 2713 1124 149 100 20 1 0 +
1999 10 8203 2338 582 141 33 24 1 1 0
2000 10 4434 4055 789 160 9 7 1 0 0
2001 10 9615 1957 1420 155 40 12 2 0 0
2002 10 14658 1591 621 479 30 9 5 0 0
2003 10 9932 3446 567 338 83 27 4 0 0
2004 10 5923 1758 940 83 57 62 1 0 0
2005 10 2297 308 318 76 9 4 0.9 0.7 0
2006 10 415 296 140 101 35 8 3 0.5 0
2007 10 1894 434 326 99 83 48 0.6 0 0
2008 10 2297 208 78 110 28 24 4 0 +
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Table 3.4.2.2. Whiting in Division VIa. Landings-at-age (thousands).
1 2 3 4 5 6 7+

1965 6938 6085 43530 4803 388 103 22
1966 1685 10544 2229 28185 1861 186 52
1967 5169 26023 10619 697 14574 789 143
1968 7265 16484 9239 3656 324 5036 368
1969 873 25174 8644 2566 1206 118 2333
1970 730 6423 28065 3241 670 214 550
1971 2387 8617 4122 34784 1338 240 223
1972 16777 12028 4013 1363 14796 793 148
1973 14078 36142 5592 1461 357 4292 310
1974 9083 51036 10049 1166 180 52 849
1975 14917 16778 36318 2819 281 57 245
1976 8500 46421 15757 17423 1508 66 57
1977 16120 13376 25144 3127 4719 292 24
1978 17670 18175 6682 9400 941 1433 68
1979 6334 34221 13282 3407 3488 276 384
1980 11650 11378 14860 4155 1244 1085 190
1981 3593 24395 11297 4611 1518 452 201
1982 2991 5783 29094 6821 2043 803 348
1983 3418 7094 8040 22757 6070 1439 540
1984 7209 12765 8221 4387 14825 1953 858
1985 4139 19520 8574 3351 1997 4764 822
1986 2674 14824 9770 2653 532 291 529
1987 6430 13935 13988 5442 837 330 259
1988 1842 20587 9638 6168 1949 290 207
1989 2529 5887 11889 4767 1266 468 71
1990 3203 8028 2393 4009 1326 204 37
1991 3294 8826 10046 1208 1391 286 51
1992 2695 9440 4473 4782 396 373 106
1993 1051 10179 6293 2673 2738 163 147
1994 909 4889 9158 3607 712 715 69
1995 215 4322 6516 5654 1397 376 282
1996 990 5410 7675 5052 2461 583 157
1997 877 3658 8514 4316 1441 338 106
1998 840 3504 4277 3698 1442 338 288
1999 1013 6131 4546 2040 1774 355 112
2000 484 2952 4211 1570 485 328 89
2001 461 3271 2630 1567 401 131 16
2002 62 1624 3018 799 227 23 13
2003 170 710 1111 1673 347 111 2
2004 54 724 543 521 622 78 29
2005 28 276 455 140 99 45 7
2006 82 139 369 260 61 113 24
2007 187 168 255 326 132 27 50
2008 6 265 394 336 152 55 24
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1 2 3 4 5 7+
1965 17205 4968 11437 531 14 2 0
1966 4322 8946 515 3317 79 3 0
1967 12237 20791 2674 84 629 12 1
1968 16394 12612 2137 377 13 82 3
1969 1983 20494 2093 292 51 26
1970 1776 6704 7494 382 33 0
1971 5505 6719 969 3906 57 1
1972 39192 8930 850 152 610 14 1
1973 30521 26995 1225 147 14 77 2
1974 23101 40590 2362 123 7 1 7
1975 37295 13541 8485 310 12 1 0
1976 24891 35812 3360 1940 63 1 0
1977 48148 8675 5432 301 212 5 0
1978 27942 10505 889 206 1 20 0
1979 3450 10722 1619 533 76 0
1980 2376 6172 3206 651 156 0
1981 1017 22014 2763 148 101 0
1982 17837 4577 15938 1189 55 0
1983 15069 8173 1964 4271 176 102 0
1984 68241 3951 1085 572 1577 59 4
1985 59783 17426 3134 663 61 446 3
1986 10459 20085 2491 117 6 61
1987 46876 13689 1518 180 1 0
1988 46421 51395 2472 292 54 0
1989 17778 3660 5796 401 111 11 0
1990 16406 5791 860 571 95 3 0
1991 30355 2874 4432 173 140 36 0
1992 46463 15041 2224 908 0 0 0
1993 14618 22281 5966 921 1317 0 2
1994 39697 18403 7775 1634 183 125 4
1995 28557 20921 8483 961 246 0 0
1996 28620 14617 4398 1395 18 18
1997 18182 9037 3431 466 93 0 0
1998 31183 7304 2418 991 184 51 64
1999 13623 7256 933 369 79 29 0
2000 63789 3556 1206 117 15 14 0
2001 5514 5861 738 208 4 0 0
2002 14166 3235 1749 130 124 8 1
2003 9331 1107 427 371 34 7 2
2004 14667 3557 536 305 107 4 2
2005 2923 1578 534 37 19 7 4
2006 9784 852 1000 256 36 11 2
2007 995 1077 308 64 4 3 0
2008 806 638 142 162 51 41 0
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Table 3.4.2.1. Whiting in Division VIa. Total catch-at-age (thousands).
2 3 4 5 6 7+

1965 24143 11054 54967 5334 402 105 22
1966 6007 19490 2744 31502 1940 189 53
1967 17406 46814 13293 781 15204 801 144
1968 23659 29096 11376 4034 337 5118 372
1969 2856 45668 10737 2858 1257 120 2358
1970 2506 13128 35559 3623 703 218 550
1971 7891 15336 5090 38690 1395 245 224
1972 55969 20958 4863 1514 15406 807 149
1973 44599 63137 6817 1608 371 4369 313
1974 32185 91625 12412 1289 188 53 856
1975 52213 30319 44804 3129 293 58 245
1976 33392 82233 19117 19363 1571 67 57
1977 64268 22051 30576 3428 4931 297 24
1978 45612 28680 7571 9606 942 1452 68
1979 9784 44943 14901 3940 3565 276 384
1980 14026 17551 18065 4806 1400 1093 190
1981 4610 46409 14060 4758 1618 456 201
1982 20829 10360 45032 8010 2098 804 348
1983 18487 15266 10004 27029 6246 1541 540
1984 75450 16716 9306 4959 16403 2011 863
1985 63922 36946 11708 4014 2058 5210 825
1986 13133 34909 12260 2770 539 293 591
1987 53305 27624 15506 5621 839 330 259
1988 48263 71982 12110 6460 2002 290 207
1989 20307 9547 17685 5168 1377 479 71
1990 19609 13819 3252 4580 1421 208 37
1991 33648 11700 14478 1381 1531 322 51
1992 49158 24481 6697 5691 396 373 106
1993 15669 32460 12259 3594 4055 163 149
1994 40606 23292 16933 5241 896 840 73
1995 28772 25243 14999 6615 1643 377 283
1996 29611 20027 12073 6447 2479 584 175
1997 19059 12695 11946 4782 1534 338 106
1998 32023 10808 6695 4689 1626 389 352
1999 14636 13387 5479 2408 1853 384 112
2000 64273 6508 5417 1687 500 343 89
2001 5975 9132 3368 1775 405 131 17
2002 14228 4859 4767 929 351 32 13
2003 9501 1817 1538 2044 381 119 4
2004 14721 4281 1079 825 730 82 31
2005 2951 1854 988 178 118 53 11
2006 9865 991 1369 516 97 124 26
2007 1182 1245 563 390 136 29 50
2008 812 903 536 498 203 96 24
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Table 5 3.4.2. Whiting in Division VIa. Landings weights-at-age (kg).

1 2 3 4 5 6 7+

1965 0.218 0.249 0.308 0.452 1.208 0.72 0.778
1966 0.238 0.243 0.325 0.374 0.61 0.72 0.828
1967 0.204 0.24 0.319 0.424 0.412 0.639 0.821
1968 0.206 0.263 0.366 0.444 0.554 0.538 0.735
1969 0.178 0.223 0.335 0.5 0.57 0.649 0.63
1970 0.205 0.203 0.274 0.382 0.519 0.619 0.683
1971 0.209 0.247 0.276 0.316 0.426 0.551 0.712
1972 0.211 0.258 0.345 0.368 0.426 0.494 0.638
1973 0.196 0.235 0.362 0.479 0.485 0.532 0.666
1974 0.193 0.215 0.317 0.444 0.591 0.641 0.584
1975 0.209 0.245 0.305 0.471 0.651 0.615 0.717
1976 0.201 0.242 0.309 0.361 0.497 0.687 0.856
1977 0.2 0.244 0.296 0.392 0.431 0.629 0.819
1978 0.199 0.235 0.286 0.389 0.516 0.549 0.612
1979 0.218 0.232 0.306 0.404 0.536 0.678 0.693
1980 0.172 0.242 0.33 0.42 0.492 0.595 0.817
1981 0.192 0.228 0.289 0.382 0.409 0.409 0.547
1982 0.184 0.22 0.276 0.352 0.505 0.513 0.526
1983 0.216 0.249 0.28 0.34 0.409 0.494 0.51
1984 0.216 0.259 0.313 0.371 0.412 0.458 0.458
1985 0.185 0.238 0.306 0.402 0.43 0.461 0.538
1986 0.174 0.236 0.294 0.365 0.468 0.482 0.499
1987 0.188 0.237 0.304 0.373 0.511 0.52 0.576
1988 0.176 0.215 0.301 0.4 0.483 0.567 0.6
1989 0.171 0.22 0.279 0.348 0.459 0.425 0.555
1990 0.225 0.251 0.324 0.359 0.417 0.582 0.543
1991 0.199 0.22 0.291 0.354 0.391 0.442 0.761
1992 0.193 0.23 0.288 0.349 0.388 0.397 0.51
1993 0.186 0.242 0.314 0.361 0.412 0.452 0.474
1994 0.161 0.217 0.29 0.371 0.451 0.482 0.483
1995 0.19 0.225 0.296 0.381 0.469 0.473 0.528
1996 0.195 0.245 0.288 0.365 0.483 0.526 0.569
1997 0.198 0.245 0.297 0.384 0.522 0.629 0.661
1998 0.215 0.236 0.301 0.364 0.438 0.5 0.646
1999 0.181 0.225 0.28 0.365 0.44 0.524 0.594
2000 0.205 0.241 0.298 0.336 0.419 0.488 0.617
2001 0.173 0.234 0.303 0.37 0.395 0.376 0.595
2002 0.213 0.257 0.304 0.363 0.464 0.65 0.707
2003 0.228 0.264 0.309 0.362 0.374 0.436 0.717
2004 0.193 0.251 0.295 0.345 0.382 0.403 0.342
2005 0.189 0.261 0.313 0.378 0.44 0.482 0.356
2006 0.221 0.292 0.319 0.394 0.455 0.528 0.567
2007 0.215 0.280 0.349 0.418 0.498 0.598 0.660

2008 0.274 0.245 0.322 0.384 0.514 0.530 0.653
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Table 3.4.2.4. Whiting in Division VIa. Discard weights-at-age (kg).
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1 2 3 4 5 6 7+

1965 0.122 0.177 0.213 0.249 0.287 0.303 0.287
1966 0.122 0.178 0.212 0.248 0.29 0.297 0.286
1967 0.122 0.178 0.213 0.248 0.29 0.295 0.289
1968 0.128 0.179 0.213 0.249 0.291 0.298 0.287
1969 0.121 0.178 0.214 0.249 0.29 0.295 0.285
1970 0.121 0.175 0.213 0.249 0.29 0.299 0.284
1971 0.12 0.177 0.211 0.248 0.29 0.299 0.284
1972 0.121 0.177 0.213 0.248 0.289 0.301 0.281
1973 0.123 0.176 0.215 0.252 0.288 0.301 0.285
1974 0.119 0.177 0.214 0.25 0.285 0.299 0.288
1975 0.119 0.176 0.213 0.25 0.286 0.301 0.278
1976 0.116 0.177 0.213 0.249 0.288 0.3 0.28
1977 0.118 0.177 0.214 0.249 0.289 0.299 0.282
1978 0.135 0.167 0.199 0.288 0.32 0.238 0
1979 0.173 0.188 0.208 0.215 0.281 0 0
1980 0.14 0.179 0.208 0.22 0.271 0.386 0
1981 0.108 0.16 0.195 0.298 0.286 0.295 0
1982 0.096 0.18 0.209 0.243 0.283 0.44 0
1983 0.141 0.186 0.228 0.237 0.267 0.267 0
1984 0.087 0.199 0.246 0.26 0.259 0.303 0.227
1985 0.102 0.191 0.237 0.286 0.326 0.312 0.316
1986 0.092 0.17 0.196 0.245 0.258 0.33 0.263
1987 0.085 0.182 0.233 0.249 0.225 0 0
1988 0.076 0.143 0.203 0.227 0.262 0 0
1989 0.099 0.177 0.205 0.209 0.294 0.305 0
1990 0.124 0.171 0.214 0.219 0.237 0.264 0
1991 0.085 0.169 0.205 0.223 0.226 0.281 0
1992 0.109 0.173 0.219 0.227 0 0 0
1993 0.118 0.197 0.225 0.242 0.256 0 0.436
1994 0.087 0.157 0.22 0.283 0.297 0.253 0.299
1995 0.075 0.154 0.189 0.246 0.278 0.597 0.493
1996 0.095 0.18 0.203 0.229 0.302 0.421 0.26
1997 0.112 0.182 0.221 0.235 0.243 0.422 0.819
1998 0.098 0.179 0.225 0.254 0.282 0.264 0.245
1999 0.077 0.168 0.217 0.205 0.266 0.268 0
2000 0.075 0.164 0.203 0.233 0.282 0.25 0
2001 0.094 0.154 0.196 0.203 0.381 0 0
2002 0.073 0.162 0.212 0.245 0.24 0.295 0.276
2003 0.077 0.177 0.231 0.242 0.213 0.3 0.278
2004 0.086 0.186 0.236 0.246 0.304 0.349 0.314
2005 0.088 0.149 0.223 0.214 0.315 0.292 0.373
2006 0.046 0.197 0.235 0.295 0.322 0.518 0.362
2007 0.059 0.159 0.225 0.226 0.334 0.794 0.266
2008 0.075 0.211 0.286 0.301 0.397 0.222 0.304
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Table 3.4.2.7. Whiting in Division VIa. Total catch weights-at-age (kg).

1 2 3 4 5 6 7+

1965 0.15 0.217 0.288 0.432 1.177 0.712 0.776
1966 0.155 0.213 0.304 0.361 0.597 0.713 0.824
1967 0.146 0.212 0.298 0.405 0.407 0.634 0.817
1968 0.152 0.227 0.337 0.426 0.544 0.534 0.731
1969 0.138 0.203 0.311 0.474 0.559 0.643 0.626
1970 0.145 0.189 0.261 0.368 0.508 0.613 0.683
1971 0.147 0.216 0.264 0.309 0.42 0.547 0.71
1972 0.148 0.223 0.322 0.356 0.421 0.491 0.636
1973 0.146 0.21 0.336 0.458 0.477 0.528 0.663
1974 0.14 0.198 0.297 0.426 0.579 0.636 0.581
1975 0.145 0.214 0.288 0.449 0.636 0.61 0.717
1976 0.138 0.214 0.292 0.35 0.489 0.679 0.854
1977 0.139 0.218 0.281 0.379 0.425 0.624 0.816
1978 0.16 0.21 0.276 0.387 0.516 0.545 0.612
1979 0.202 0.222 0.295 0.378 0.531 0.678 0.693
1980 0.167 0.22 0.308 0.393 0.467 0.593 0.817
1981 0.173 0.196 0.271 0.379 0.401 0.408 0.547
1982 0.109 0.202 0.252 0.336 0.499 0.513 0.526
1983 0.155 0.215 0.27 0.324 0.405 0.479 0.51
1984 0.099 0.245 0.305 0.358 0.397 0.453 0.457
1985 0.107 0.216 0.288 0.383 0.427 0.448 0.537
1986 0.109 0.198 0.274 0.36 0.466 0.481 0.474
1987 0.097 0.21 0.297 0.369 0.51 0.52 0.576
1988 0.08 0.164 0.281 0.392 0.477 0.567 0.6
1989 0.108 0.204 0.255 0.337 0.446 0.422 0.555
1990 0.14 0.217 0.295 0.342 0.405 0.577 0.543
1991 0.096 0.207 0.265 0.338 0.376 0.424 0.761
1992 0.114 0.195 0.265 0.33 0.388 0.397 0.51
1993 0.123 0.211 0.271 0.331 0.361 0.452 0.474
1994 0.089 0.17 0.258 0.344 0.419 0.448 0.474
1995 0.076 0.166 0.235 0.361 0.44 0.473 0.528
1996 0.098 0.198 0.257 0.336 0.482 0.526 0.537
1997 0.116 0.2 0.275 0.369 0.505 0.629 0.661
1998 0.101 0.197 0.274 0.341 0.42 0.469 0.573
1999 0.084 0.194 0.269 0.34 0.433 0.504 0.593
2000 0.076 0.199 0.277 0.329 0.415 0.478 0.617
2001 0.1 0.183 0.28 0.35 0.395 0.376 0.589
2002 0.074 0.194 0.27 0.346 0.385 0.554 0.685
2003 0.08 0.211 0.287 0.34 0.36 0.427 0.526
2004 0.086 0.197 0.266 0.308 0.371 0.4 0.34
2005 0.089 0.166 0.264 0.344 0.42 0.455 0.362
2006 0.047 0.21 0.258 0.345 0.406 0.527 0.551
2007 0.084 0.175 0.281 0.387 0.494 0.616 0.659
2008 0.076 0.221 0.312 0.357 0.484 0.397 0.649
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Landings trends for whiting in Vla
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Figure 3.4.2.1. Landings (t) of Whiting in Division VIa, as officially reported to ICES.
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Discard weight at age for whiting in Vla
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3.5 North Minch
Type of assessment in 2009.

The assessment and provision of advice through the use of the UWTV survey data
and other commercial fishery data follows the process defined by the benchmark WG
and described in Section 3.5.

ICES advice applicable to 2007 and 2008

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the exploitation ratio in
this stock should be no more than 15%, until such time that more reliable catch in-
formation becomes available. This corresponds to landings of less than 3200 t for
North Minch”

ICES advice applicable to 2009

“The current fishery appears sustainable. Therefore, ICES recommends that Nephrops
fisheries should not be allowed to increase relative to the past two years (2006-2007).
This corresponds to landings of no more than 4100 tonnes for the North Minch
stock.”

3.5.1 General

Management is by TAC is at the ICES Subarea level as described at the beginning of
Section 3.5.

The fishery in 2007 and 2008

The fishery in 2008 was generally similar to previous years with a fleet of mainly
smaller trawlers working 14 day trips from the main ports of Lochinver, Ullapool,
Stornaway and Gairloch. The largest part of the North Minch fleets continued to be
based at Stornaway, made up of mostly smaller vessels, currently 10 single rigged
trawlers and four multi-rigged trawlers. Although several vessels have been sold or
left the fleet in recent years, the remainder have continued to fish the same pattern as
always, most trawlers landing daily or every second day. The reported effort by
Nephrops trawlers in the North Minch was slightly down in 2008 compared with the
previous two years, but continues to be conducted throughout the year, with slightly
more reported effort in the second quarter, consistent with the previous five years.

Little if any marketable fish bycatch was reported by the boats fishing in the North
Minch, this was confirmed during Nephrops discard observer trips on board North
Minch boats.

As a consequence of bad fishing and poor weather over summer, some local boats left
the North Minch after July to fish in the Moray Firth squid fishery, or down to the
South Minch depending on catch rates and the weather. Anecdotal reports suggest
the squid fishery was less profitable this year than it has been in the previous two
years.

Further general information on the fishery can be found in the stock annex.
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3.5.2 Data

Commercial catch and effort data

Official catch statistics (landings) reported to ICES are demonstrated in Table 3.5.2;
these relate to the whole of VIa and VIb of which the North Minch is a part. Landings
for FU 11 provided through national laboratories are presented in Table 3.5.5. Land-
ings from this fishery are only reported from Scotland. A variety of gear types make
landings of Nephrops. Total reported landings in 2008 were 3799 tonnes, consisting of
3242 tonnes landed by trawlers and 557 tonnes landed by creel vessels. These figures
for total landings represent a decrease on the 2007 and 2006 landings. Landings from
creel vessels have risen since the mid 1990s, and have been at a stable level since then.

Reported effort by all Scottish Nephrops trawlers has revealed a decreasing trend since
1999, although has risen slightly in the past three years due apparently as a result of
increased multi trawl effort. (Figures 3.5.3 and 3.5.4).

There are concerns over the accuracy of the effort data (hours fished) for this stock as
that logbook field is not mandatory. Further details can be found in the report of the
2000 WGNSSK (ICES, 2001). It is recommended that effort in this fishery is given in
days fished rather than hours next year, as this is thought to be more reliable. The
introduction of the “buyers and sellers” regulations in the UK in 2006 has led to in-
creased reliability in the reported landings. The elevated lpue observed since 2006 is
linked to this improved reporting rather than a sudden change in stock abundance.

Males consistently make the largest contribution to the landings this is because of
their larger size (Figure 3.5.4). The sex ratio in numbers fluctuates between 50-60%
males. This is likely to be as a consequence of the varying seasonal pattern in the fish-
ery and associated relative catchability (as a result of different burrow emergence
behaviour) of male and female Nephrops.

Discards

Discarding of undersized and unwanted Nephrops occurs in this fishery, and quar-
terly discard sampling has been conducted on the Scottish Nephrops trawler fleet since
1999 (Table 3.5.10). Discarding rates average around 18% by number in this FU. In
2008, discard rates were estimated to be lower than average at just over 11% by num-
ber.

It is likely that some Nephrops survive the discarding process, an estimate of 25% sur-
vival is assumed for this FU in order to calculate removals (landings + dead discards)
from the population.

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Quarterly landings
and discards-at-length data were available from Scotland and these sampling levels
are displayed in Table 3.5.4. Although assessments based on detailed catch analysis
are not currently possible, examination of length compositions can provide a prelimi-
nary indication of exploitation effects.

Figure 3.5.5 shows a series of annual length frequency distributions for the period
2000 to 2008. Catch (removals) length compositions are demonstrated for each sex
along with the mean size for both. In both sexes the mean sizes have been fairly stable
over time, although males appear to demonstrate a slight increase in mean length in
the past few years. Examination of the tails of the distributions above 35 mm (the
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length beyond which the effects of recruitment pulses and discarding are considered
to be negligible) demonstrates no evidence of reductions in relative numbers of larger
animals.

The observation of relatively stable length compositions is further confirmed in the
series of mean sizes of larger Nephrops (>35 mm) in the landings shown in Figure 3.5.3
and Table 3.5.6. This parameter might be expected to reduce in size if overexploita-
tion were taking place but there is no evidence of this. The mean size of smaller ani-
mals (<35 mm) in the catch (and landings) is also quite stable through time.

Mean weight in the landings is shown in Figure 3.5.6 and Table 3.5.9, and this dem-
onstrates some fluctuation but no systematic changes over the time-series.

Natural mortality, maturity-at-age and other biological parameters

Biological parameter values are included in the Stock Annex.

Research vessel data

Underwater TV surveys using a stratified random approach are available for this
stock since 1994 (missing surveys in 1995 and 1997). Underwater television surveys of
Nephrops burrow number and distribution, reduce the problems associated with tra-
ditional trawl surveys that arise from variability of burrow emergence of Nephrops.

The numbers of valid stations used in the final analysis in each year are demonstrated
in Table 3.5.8. On average, 39 stations have been considered valid each year, then
raised to the estimated area of the ground available for Nephrops-1775 km?.

3.5.3 Data Analysis

Exploratory analyses of survey data

The UWTV survey work-up method employed on the Scottish surveys assumes that
the width of the viewed transect is the entire lower edge of the TV screen on which
the burrows are counted. This can be calculated from the TV camera parameters and
the position of the camera in relation to the seabed. Although the camera has been
changed a number of times since the start of the survey, the manufacturer has re-
mained the same and efforts have been made to ensure that the camera parameters
(lens properties) remained constant. However, in 2008, it came to light that a number
of changes had been made to the housing of the glass front of the camera which
meant that the field of view of the camera had actually changed (a number of times)
with the actual field of view being less than that calculated from the assumed camera
parameters.

A re-working of the UWTV survey abundances for Division VIa were presented to
the Nephrops benchmark workshop (WKNEPH) in 2009 (ICES, 2009) and further de-
tails of the technical changes to the camera can be found in the report of that work-
shop. The revised abundance estimates for FU11 from 1999 onwards are presented
here for the first time and are slightly higher than the previous values as a result of
the field of view being smaller than previously calculated. (Because of inconsistent
file formats, pre-1999 survey data could not be reworked ahead of this WG).

Table 3.5.7 demonstrates the basic analysis for the three most recent TV surveys con-
ducted in FU11. The Table includes estimates of abundance and variability of each of
the strata adopted in the stratified random approach.

Figure 3.5.7 shows the distribution of stations in recent TV surveys (2003-2008), with
the size of the symbol reflecting the Nephrops burrow density. Abundance is generally
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higher in the soft and intermediate sediments located to the southwest and northeast
of the ground in 2008, however in previous years there has also been large abun-
dances found on the coarser sediment type in the northeast of the ground which are
not apparent this year. Table 3.5.8 and Figure 3.5.8 show the time-series estimated
abundance for the TV surveys, with 95% confidence intervals on annual estimates.

VMS plots have revealed fishing effort extends outside the present survey area for
FU11, which would imply an underestimate of stock biomass in this area (WKNEPH,
2009). Further work needs to be done on this problem as the VMS data becomes more
available.

The review of the use of the UWTV surveys for Nephrops in the provision of advice
was extensively reviewed by WKNEPH (ICES, 2009). A number of potential biases
were highlighted including those as a consequence of edge effects, species burrow
misidentification and burrow occupancy. The cumulative bias correction factor esti-
mated for FU11 was 1.33 meaning that the TV survey is likely to overestimate Neph-
rops abundance by 33%.

3.5.4 Final assessment

The underwater TV survey is presented as the best available information on the
North Minch Nephrops stock. This survey provides a fishery-independent estimate of
Nephrops abundance. The details of the 2008 survey is displayed in Table 3.5.7 and
compared with the 2006 and 2007 outcomes. At present it is not possible to extract
any length or age structure information from the survey and it therefore only pro-
vides information on abundance over the area of the survey.

The 2008 TV survey data presented at this meeting demonstrates that the 2008 abun-
dance declined slightly although confidence limits overlap for the past two years.
Abundance estimates have decreased by 40% from the high levels estimated between
2003 and 2007. Despite the large change in survey abundance there is no detectable
change in the mean length information from the fishery that might suggest weaker
recent recruitment.

The TV survey results reported here do not cover the sea loch areas adjacent to the
main South Minch grounds and should therefore be considered underestimates of the
overall biomass. The sea lochs support a significant but unknown part of the creel
fishery.

3.5.5 Historical stock trends

The TV survey estimates of abundance for Nephrops in the North Minch suggests that
historically the population was increasing until 2007 after which there was a steep
decline to current levels. The 2008 estimate (848 million individuals) is close to the
average of the time-series. The bias adjusted abundance estimates from 1999-2008
(the period over which the survey estimates have been revised) are displayed in Ta-
ble 3.5.10.

Table 3.5.10 also displays the estimated harvest ratios over this period. These range
from 12-32%. (Note: the estimated harvest ratios prior to 2006 may not be representa-
tive of actual harvest ratios as a consequence of underreporting of landings).

3.5.6 Recruitment estimates

Recruitment estimates from surveys are not available for this FU.
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3.5.7 Short-term forecasts

A prediction of landings for 2010 was made for the North Minch Functional Unit
using the approach agreed at the Benchmark Workshop and outlined in the introduc-
tory section to this chapter (Section 3.5). The percentage of the dead removals that are
discarded was calculated as 19.9 % (based on the 2005-2007 average) and this value is
used in the provision of landings options for 2010. The Table below reveals landings
predictions at various harvest ratios, including those equivalent to fishing at Fo., Fmax
and the harvest ratio in 2008. The harvest ratios equivalent to Foiand Fmax are signifi-
cantly lower than those previously presented as a consequence of a revision of the
assumptions regarding the size range of Nephrops inhabiting the burrows observed in
the TV survey.

The inputs to the landings forecast were as follows:
Mean weight in landings (06-08) = 21.6 gl;
Percentage of dead removals discarded (2005-2007) = 19.9 %

Survey bias =1.33.

IMPLIED FISHERY

SuRVEY INDEx  Retained Landings

HARVEST RATE (ADJUSTED) number (tonnes)

0.0% 638 0 0

5.0% 638 26 552

8.0% 638 41 883

F0.1 8.8% 638 45 972
10.0% 638 51 1104
15.0% 638 77 1656
Fmax 15.4% 638 79 1700
20.0% 638 102 2208

F2008 26.0% 638 133 2871
TAC decrease of 15% 31.6% 638 161 3485
TAC increase of 15% 42.7% 638 218 4715

3.5.8 Reference points

Precautionary approach biological reference points have not been determined for
Nephrops stocks. Long term harvest reference points (Fo1, and Fmax) were estimate as
described in 3.5 and WKNEPH 2009.

3.5.9 Uncertainties and bias in assessment and forecast

There are several key uncertainties and bias sources in the method proposed (these
are discussed further in WKNEPH 2009). Various agreed procedures have been put in
place to ensure the quality and consistency of the survey estimates following the rec-
ommendations of several ICES groups (WKNEPTV 2007, WKNEPHBID 2008,
SGNEPS 2009). Taking explicit note of the likely biases in the surveys may at least
provide an estimate of absolute abundance that was more accurate but no more pre-
cise (WKNEPH 2009). The survey estimates themselves are fairly precisely estimated.
Ultimately there still remains a degree of subjectivity in the production of UWTV
abundance estimates.

Underwater TV surveys have been conducted for this stock since 1994, with a contin-
ual annual series available since 1998. The number of valid stations in the survey has
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remained relatively stable throughout the time period. Confidence intervals around
the abundance estimates are quite small for this functional unit. The final estimate is
bias corrected and used deterministically although the 95% confidence bounds are +-
15%.

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 FUI11 deterministic estimates of the mean weight in the landings and discard
rates have been used. Historical data suggest parameters have been variable in the
past (Tables 3.5.9 and 3.5.10). In future years the uncertainty in these key parameters
should be estimated.

The length and sex composition of the landings data is considered to be well sam-
pled. Discard sampling has been conducted on a quarterly basis for Scottish Nephrops
trawlers in this fishery since 1990, and is considered to represent the fishery ade-
quately.

There are concerns over the accuracy of historical landings and effort data prior to
2006 when Buyers and Sellers was introduced and the reliability began to improve.

The TV survey results reported here do not cover the sea loch areas adjacent to the
main North Minch grounds and should therefore be considered underestimates of
the overall biomass. The sea lochs support a significant but unknown part of the creel
fishery.

VMS data has also revealed that fishing occurs out with the TV survey area and this
needs to be investigated further over the next year.

TV observations indicate that the stock has been decreased suddenly between 2006
and 2007. There is currently no significant rise in the mean size of catches below 35
mm which would indicate a drop in recruitment has occurred.

3.5.10 Management considerations

ICES and STECF have repeatedly advised that management should be at a smaller
scale than the ICES Division level and management at the Functional Unit level could
provide the controls to ensure that catch opportunities and effort were compatible
and in line with the scale of the resource.

Creel fishing takes place in this area but overall effort by this fleet in creel numbers is
not known and measures to control numbers are not in place. There is a need to en-
sure that the combined effort from all forms of fishing is taken into account when
managing this stock.

There is a bycatch of other species in the area of the North Minch and STECF esti-
mates that discards of whiting and haddock are high in VIa generally. It is important
that efforts are made to ensure that unwanted bycatch is kept to a minimum in this
fishery. Current efforts to reduce discards and unwanted bycatches of cod under the
Scottish Conservation Credits scheme and Cod Long term plan include the imple-
mentation of larger meshed square meshed panels (110 mm) and real time closures to
avoid cod.

The implementation of buyers and sellers legislation in the UK in 2006 is improving
the reliability of fishery statistics but the transition period is accompanied in some
cases by large changes in landings which produce significant changes in the Ipue and
cpue series that cannot be completely attributed to changes in stock. Until a sufficient
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time-series of reliable data has built up, use of fishery catch and effort data in the
assessment process should be avoided.

Table 3.5.1. Nephrops Functional Units and descriptions by statistical rectangle.
FUNCTIONAL
UNit STOCK DivISION ICES RECTANGLES
11 North Minch Via 44-46 E3-E4
12 South Minch Via 41-43 E2-E4
13 Clyde Via 39-40 E4-E5
14 Irish Sea East VIla 35-38E6; 38E5
15 Irish Sea West Vila 36E3; 35-37 E4-E5; 38E4
Table 3.5.2. Nominal catch (tonnes) of Nephrops in Divisions VIa and VIb, 1980-2008, as officially
reported to ICES. There are no Functional Units in ICES Division VIb but occasional small land-
ings are made.
Vla Official Landings
France Ireland Spain UK - (Eng+Wales+N.Irl.) [ UK - Scotland UK TOTAL
1980 5 1 - 7,422 - 7,428
1981 5 26 - 9,519 - 9,550
1982 1 1 1 9,000 - 9,003
1983 1 1 11 10,706 - 10,719
1984 3 6 - 12 11,778 - 11,799
1985 1 1 28 0 12,449 - 12,488
1986 8 20 5 13 11,283 - 11,329
1987 6 128 11 15 11,203 - 11,363
1988 1 11 7 62 12,649 - 12,730
1989 - 9 2 25 10,949 - 10,985
1990 10 4 35 10,042 - 10,001
1991 1 - 37 10,458 - 10,496
1992 10 56 10,783 - 10,849
1993 - 7 101 11,178 - 11,376
1994 3 6 - 290 11,047 - 11,346
1995 4 9 3 346 12,527 - 12,889
1996 - 8 1 176 10,929 - 11,114
1997 5 15 133 11,104 - 11,257
1998 25 18 202 10,949 - 11,194
1999 . 136 40 256 11,078 - 11,510
2000 1 130 69 137 10,667 - 11,004
2001 9 115 30 139 10,568 - 10,861
2002 - 117 18 152 10,225 - 10,512
2003 145 12 81 10,450 - 10,688
2004 150 6 267 9,941 - 10,364
2005 153 17 153 7,616 - 7,939
2006 133 1 255 13,432 - 13,821
2007 155 - 2,088 14,120 - 16,363
2008* 56 - - 15,152 15,208

* figures are provisional.
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France | Germany | Ireland Spain |UK - (Eng+Wales+N.Irl)] UK - Scotland 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 2
2008* - - - - - - 0

* figures are provisional.
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Table 3.5.3. Nephrops, Total Nephrops landings (tonnes) by Functional Unit plus Other rectangles,

1981-2008.
YEAR FUT1 FU12 FU13 OTHER TOTAL
1981 2861 3651 2968 39 9519
1982 2799 3552 2623 27 9001
1983 3196 3412 4077 34 10 719
1984 4144 4300 3310 36 11790
1985 4061 4008 4285 104 12 458
1986 3382 3484 4341 89 11 296
1987 4083 3891 3007 257 11238
1988 4035 4473 3665 529 12 702
1989 3205 4745 2812 212 10 974
1990 2544 4430 2912 182 10 068
1991 2792 4442 3038 255 10 527
1992 3560 4237 2805 248 10 849
1993 3192 4455 3342 344 11 332
1994 3616 4415 2629 441 11101
1995 3656 4680 3989 460 12785
1996 2871 3995 4060 239 11 165
1997 3046 4345 3618 243 11252
1998 2441 3730 4843 157 11171
1999 3257 4051 3752 438 11 498
2000 3246 3952 3419 421 11 038
2001 3259 3992 3182 420 10 853
2002 3440 3305 3383 397 10 525
2003 3268 3879 3171 433 10 751
2004 3135 3868 3025 403 10 431
2005 2984 3841 3423 254 10 502
2006 4160 4554 4778 241 13733
2007 3968 5451 6656 259 16 334
2008* 3799 5347 5921 161 15228

* provisional.

Table 3.5.4. Nephrops. Sampling levels all areas.

IMS DATA ONLY 2007 2008

No. Nephrops Samples 126 119

No. Nephrops measured 11 9262 68 309

Discard data only 2007 2008

No. Nephrops Samples 22 24

No. Marketable Nephrops measured 45 251

No. Discards Measured 14 630 15975




142 |

ICES WGCSE REPORT 2009

Table 3.5.5. Nephrops, North Minch (FU11), Nominal Landings of Nephrops, 1981-2008.

UK SCOTLAND
Nephrops trawl Other trawl Creel Total

YEAR

1981 2320 170 371 2861
1982 2323 105 371 2799
1983 2784 95 317 3196
1984 3449 161 534 4144
1985 3236 117 708 4061
1986 2642 203 537 3382
1987 3458 143 482 4083
1988 3449 149 437 4035
1989 2603 112 490 3205
1990 1941 134 469 2544
1991 2228 125 439 2792
1992 2978 150 432 3560
1993 2699 85 408 3192
1994 2916 246 454 3616
1995 2940 184 532 3656
1996 2355 147 369 2871
1997 2553 102 391 3046
1998 2023 67 351 2441
1999 2791 56 410 3257
2000 2695 28 523 3246
2001 2651 41 567 3259
2002 2775 79 586 3440
2003 2607 44 617 3268
2004 2400 25 710 3135
2005 2267 18 699 2984
2006 3446 17 697 4160
2007 3362 16 590 3968
2008 3230 12 557 3799

* provisional na = not available

** There are no landings by other countries from this FU
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Table 3.5.6. Nephrops, North Minch (FU 11): Mean sizes (CL mm) above and below 35 mm of male
and female Nephrops in Scottish catches and landings, 1981-2008.

CATCHES LANDINGS
<35 mm CL <35 mm CL > 35 mm CL
YEAR Males Females Males Females Males Females
1981 30.2 29.3 30.6 30.2 39.2 37.6
1982 29.8 28.6 30.1 29.0 39.8 374
1983 29.0 27.6 29.1 27.5 40.0 37.8
1984 28.5 28.0 28.5 28.1 39.2 374
1985 27.9 27.5 27.9 27.5 40.0 37.5
1986 29.5 28.4 29.7 28.6 39.1 37.6
1987 29.6 29.0 29.9 29.6 39.8 379
1988 29.9 29.5 30.3 30.1 38.9 38.0
1989 29.0 29.0 29.2 29.2 40.1 38.9
1990 29.3 28.6 29.8 28.9 39.1 38.1
1991 30.3 29.1 30.6 29.5 39.4 39.1
1992 29.3 28.0 29.7 28.3 39.6 38.3
1993 29.4 27.9 29.5 28.0 38.7 38.3
1994 28.1 27.0 29.4 28.3 39.5 38.8
1995 27.7 27.7 28.6 29.0 40.0 38.2
1996 29.5 29.4 30.2 30.2 40.0 38.7
1997 29.1 28.4 29.9 28.8 39.4 38.0
1998 29.8 28.8 30.6 29.3 39.6 384
1999 28.9 28.2 30.1 29.1 39.4 37.5
2000 29.9 28.6 30.4 29.0 39.4 37.8
2001 29.4 28.1 30.3 28.8 39.8 38.2
2002 29.2 28.4 30.4 29.5 39.7 383
2003 29.0 28.3 30.3 29.6 39.2 37.8
2004 29.6 28.9 30.4 29.5 40.3 38.8
2005 28.4 27.8 30.1 30.0 39.4 37.8
2006 29.0 27.4 30.5 28.9 39.1 38.2
2007 30.0 28.3 30.0 28.2 40.3 38.7
2008 29.6 28.3 30.1 28.8 40.0 385

* provisional na =not available
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Table 3.5.7. Nephrops, North Minch (FU11): Results by stratum of the 2006-2008 TV surveys. Note
that stratification was based on a series of arbitrary rectangles. Zero stations were surveyed in

area W in 2006 because of submarine activity, and an average of the whole area was applied to the

mud in this area.

o % — 0w Sw w 5w
& - 25 182 & £ EH 5% §&%
=
2006 TV survey
U 656 14 0.79 0.08 515 2600 0.184
A% 425 10 0.78 0.43 332 7756 0.549
W 563 0 0.90 0.27 505 2877 0.203
X 131 6 1.30 0.32 171 907 0.064
Total 1775 30 1522 14141 1
2007 TV survey
8) 656 14 0.58 0.13 380 3843 0.419
\% 425 0.74 0.11 316 2302 0.251
w 563 9 0.27 0.01 150 2678 0.292
X 131 4 1.00 0.02 131 351 0.038
Total 1775 36 977 9174 1
2008 TV survey
U 656 13 0.36 0.05 233 1511 0.255
\% 425 10 0.59 0.05 250 827 0.140
w 563 13 0.40 0.14 225 3511 0.592
X 131 5 1.07 0.02 140 78 0.013
Total 1775 41 848 5927 1
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Table 3.5.8. Nephrops, North Minch (FU11): Revise results of the 1994-2008 TV surveys. Abun-
dance estimates are not revised prior to 1999.

95%
MEAN CONFIDENCE
NUMBER OF VALID DENSITY ABUNDANCE INTERVAL

YEAR STATIONS burrows/m? millions millions
1994 41 0.38 665 99
1995 No survey
1996 38 0.25 439 62
1997 No survey
1998 38 0.41 728 103
1999 36 0.32 565 104
2000 39 0.41 725 80
2001 56 0.39 691 75
2002 37 0.49 876 149
2003 41 0.64 1131 209
2004 38 0.62 1107 165
2005 41 0.64 1142 168
2006 30 0.86 1522 238
2007 36 0.55 977 192
2008 41 0.48 849 154

Table 3.5.9. Nephrops, North Minch (FU11-13): Mean weight in the landings.

Year FU 11 FU 12 FU 13
1990 21.31 19.90 24.21
1991 25.28 21.65 20.57
1992 21.58 24.01 25.08
1993 20.70 21.16 29.40
1994 23.38 24.88 25.22
1995 22.16 21.87 19.14
1996 26.62 23.02 21.60
1997 21.62 23.28 24.14
1998 23.57 22.09 18.04
1999 21.49 23.60 16.74
2000 22.77 24.81 19.54
2001 23.15 21.44 19.06
2002 23.03 23.60 15.82
2003 22.86 24.48 18.59
2004 21.45 24.02 18.30
2005 23.62 23.53 17.46
2006 21.97 23.15 18.66
2007 21.68 21.43 18.53
2008 21.15 21.41 16.05
Mean (06-08)| 22.60 22.81 20.32
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Table 3.5.10. Nephrops, North Minch (FU11): Adjusted TV survey abundance, landings, discard
rate (proportion by number) and estimated harvest rate.

ADJUSTED
SURVEY LANDINGS

(MILLIONS) (TONNES) DISCARD RATE (%) HARVEST RATIO*
1999 484 3257 0.18 0.32
2000 711 3246 0.08 0.17
2001 666 3259 0.13 0.19
2002 815 3440 0.19 0.18
2003 1068 3268 0.21 0.13
2004 1067 3135 0.14 0.12
2005 939 2984 0.35 0.14
2006 1075 4160 0.31 0.19
2007 736 3968 0.08 0.23
2008 638 3799 0.11 0.26

*harvest rates previous to 2006 are unreliable.
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Figure 3.5.1. Nephrops Functional Units in VIa and VIla.
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Figure 3.5.2. Nephrops in Division VIa. Landing (thousands tonnes) by FU and Other rectangles.
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Figure 3.5.3. Nephrops, North Minch (FU11), Long term landings, effort, Ipue and mean sizes.
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Figure 3.5.4. Nephrops, North Minch (FU11), Landings, effort and Ipues by quarter and sex from

Scottish Nephrops trawlers.
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Figure 3.5.5. Nephrops, North Minch (FU11), Catch length frequency distribution and mean sizes
(red line) for Nephrops in the North Minch, 1979-2008.
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Figure 3.5.6. Nephrops, (FU11-13), individual mean weight in the landings from 1990-2008 (from
Scottish market sampling data).
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Figure 3.5.7. Nephrops, North Minch (FU11), TV survey station distribution and relative density,
2003-2008. Shaded green and brown areas represent areas of suitable sediment for Nephrops.
Bubbles in these figures are all scaled the same. Red crosses represent zero observations.
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Figure 3.5.8. Nephrops, North Minch (FU11), Time-series of revised TV survey abundance esti-
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3.6

South Minch

Type of assessment in 2009

The assessment and provision of advice through the use of the UWTV survey data
and other commercial fishery data follows the process defined by the benchmark WG
and described in Section 3.5.

ICES advice applicable to 2007 and 2008

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the exploitation ratio in
this stock should be no more than 15%, until such time that more reliable catch in-
formation becomes available. This corresponds to landings of less than 7200 t for the
South Minch”

ICES advice applicable to 2009

“The current fishery appears sustainable. Therefore, ICES recommends that Nephrops
fisheries should not be allowed to increase relative to the past two years (2006-2007).
This corresponds to landings of no more than 5000 tonnes for the South Minch
stock.”

3.6.1 General

Management applicable to this stock is included in management for Division Vla as a
whole, and is described in Section 3.5.

The fishery in 2007 and 2008

Two distinct fleets continued to operate in the South Minch during 2008, landing into
the two main ports of Oban and Mallaig. Inshore, a large fleet of smaller vessels in-
cluding creel boats operated throughout the year, while some larger twin riggers
fished slightly further afield. 90% of boats are thought to fish for Nephrops at some
time. Most of the trawlers in the inshore fleet are less than 15 m in length. Trips were
typically of 1-3 days usually operating within about 2 hours steaming distance. Some
boats which have switched to twin rigging are now single rig fishing again as a con-
sequence of high fuel prices. The large number of local boats is supplemented in
number by nomadic boats and boats from the east coast arriving throughout the year.
Between July and November local inshore boats moved round to the Moray Firth for
the seasonal squid fishery; this was reported to be smaller in 2008 compared with
2007. During winter fishing activity is severely reduced in the South Minch as a result
of the weather and small boats are often restricted to fishing in the sheltered sea-
lochs.

3.6.2 Data available

Commercial catch and effort data

Official catch statistics (landings) reported to ICES are demonstrated in Table 3.5.2.
These relate to the whole of VIa of which the South Minch is a part (Figure 3.5.1).
Landings for FU12 provided through national laboratories are presented in Table
3.6.2, broken down by country and by gear type. Landings from this fishery are pre-
dominantly reported from Scotland, with low levels reported from the rest of the UK
in the mid 1990s, and low levels more recently reported for Ireland. Total interna-
tional reported landings in 2008 was 5346 tonnes, consisting of 4437 tonnes landed by
trawlers and 895 tonnes landed by creel vessels. These estimates for total landings
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demonstrate a substantial increase from the lower levels previous to 2006. This is
probably as a consequence of the increased catching opportunities in the last two
years and to the introduction of the “buyers and sellers” regulations in the UK in
2006 which have increased the reliability of landings information. Landings from
creel vessels have remained relatively stable over the last four years, at the highest
level in the time-series.

Reported effort by all Scottish Nephrops trawlers reveals an increasing trend reaching
a peak in the early 1990s since then there has been a declining trend with some fluc-
tuations (Figures 3.6.1 and 3.6.2).

There are concerns over the accuracy of the effort data (hours fished) for this stock as
that logbook field is not mandatory. Further details can be found in the report of the
2000 WGNSSK (ICES, 2001). The introduction of the “buyers and sellers” regulations
in the UK in 2006 however, have led to increased reliability in the reported landings.
The elevated Ipue observed since 2006 is linked to this improved reporting rather
than a sudden change in stock abundance.

Males consistently make the largest contribution to the landings. This is likely to be
because of the varying seasonal pattern in the fishery and associated relative
catchability (as a result of different burrow emergence behaviour) of male and female
Nephrops.

Discards

Discarding of undersized and unwanted Nephrops occurs in this fishery, and quar-
terly discard sampling has been conducted on the Scottish Nephrops trawler fleet since
1990. Discarding rates average around 21% by number in this FU. There was a large
decline in the discard rate in 2007 and in 2008, discard rates were estimated to be
lower than average at just over 12% by number.

It is likely that some Nephrops survive the discarding process, an estimate of 25% sur-
vival is assumed for this FU in order to calculate removals (landings + dead discards)
from the population.

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Quarterly landings
and discards-at-length data were available from Scotland and these sampling levels
are demonstrated in Table 3.5.4. Although assessments based on detailed catch analy-
sis are not currently possible, examination of length compositions can provide a pre-
liminary indication of exploitation effects.

Figure 3.6.3 shows a series of annual length frequency distributions for the period
1979 to 2008. Catch (removals) length compositions are demonstrated for each sex
along with the mean size for both. In both sexes the mean sizes have been fairly stable
over time. Examination of the tails of the distributions above 35 mm (the length be-
yond which the effects of recruitment pulses and discarding are considered to be
negligible) reveals no evidence of reductions in relative numbers of larger animals.

The observation of relatively stable length compositions is further confirmed in the
series of mean sizes of larger Nephrops (>35 mm) in the landings shown in Figure 3.6.1
and Table 3.6.2. This parameter might be expected to reduce in size if overexploita-
tion were taking place but there is no evidence of this. The mean size of smaller ani-
mals (<35 mm) in the catch (and landings) is also quite stable through time although
there has been a decrease in recent years, particularly in females which may be asso-
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ciated with increased recruitment (that has led to increased densities observed on the
UWTYV survey in this area (see below)).

Mean weight in the landings is shown in Figure 3.5.6 and Table 3.5.9 and this demon-
strates some fluctuation but no systematic changes over the time-series.

Natural mortality, maturity-at-age and other biological parameters

Biological parameter values are included in the Stock Annex.

Research vessel data

Underwater TV surveys using a stratified random approach are available for this
stock since 1995. Underwater television surveys of Nephrops burrow number and
distribution reduce the problems associated with traditional trawl surveys that arise
from variability of burrow emergence of Nephrops.

The numbers of valid stations used in the final analysis in each year are demon-
strated in Table 3.6.4. On average, 35 stations have been considered valid each year,
then raised to a stock area of 5072 km?. In 2008 station numbers were lower than in
previous years, as a result of trouble at sea with rocks and creels around planned
stations, bad weather and leisure craft activity. This also meant that only one station
was surveyed in the mud sediment type. This sediment type area accounts for less
than 10% of the total.

3.6.3 Data analysis

Exploratory analyses of survey data

The UWTYV survey work-up method employed on the Scottish surveys assumes that
the width of the viewed transect is the entire lower edge of the TV screen on which
the burrows are counted. This can be calculated from the TV camera parameters and
the position of the camera in relation to the seabed. Although the camera has been
changed a number of times since the start of the survey, the manufacturer has re-
mained the same and efforts have been made to ensure that the camera parameters
(lens properties) remained constant. However, in 2008, it came to light that a number
of changes had been made to the housing of the glass front of the camera which
meant that the field of view of the camera had actually changed (a number of times)
with the actual field of view being less than that calculated from the assumed camera
parameters.

A re-working of the UWTV survey abundances for Division VIa were presented to
the Nephrops benchmark workshop (WKNEPH) in 2009 (ICES, 2009) and further de-
tails of the technical changes to the camera can be found in the report of that work-
shop. The revised abundance estimates for FU12 from 1999 onwards are presented
here for the first time and are slightly higher than the previous values as a result of
the field of view being smaller than previously calculated. (As a result of inconsistent
file formats, pre-1999 survey data could not be reworked ahead of this WG).

Table 3.6.3 demonstrates the basic analysis for the three most recent TV surveys con-
ducted in FU12. The Table includes estimates of abundance and variability of each of
the strata adopted in the stratified random approach. Because of the fact only one
station was surveyed in the mud sediment type, it was not possible to calculate a
sample variance for this area in the usual way, which allows the calculation of confi-
dence intervals. Instead an average of the three most recent years was taken.

Figure 3.6.4 shows the distribution of stations in recent TV surveys (2003-2008), with
the size of the symbol reflecting the Nephrops burrow density. Abundance appears to
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be well distributed throughout the different sediment types in the South Minch. Ta-
ble 3.6.4 and Figure 3.6.5 show the time-series estimated abundance for the TV sur-
veys, with 95% confidence intervals on annual estimates.

The review of the use of the UWTV surveys for Nephrops in the provision of advice
was extensively reviewed by WKNEPH (ICES, 2009). A number of potential biases
were highlighted including those as a result of edge effects, species burrow misiden-
tification and burrow occupancy. The cumulative bias correction factor estimated for
FU12 was 1.32 meaning that the TV survey is likely to overestimate Nephrops abun-
dance by 32%.

3.6.4 Final assessment

The underwater TV survey is presented as the best available information on the
South Minch Nephrops stock. This survey provides a fishery-independent estimate of
Nephrops abundance. The details of the 2008 survey is demonstrated in Table 3.6.4
and compared with the 2006 and 2007 outcomes. At present it is not possible to ex-
tract any length or age structure information from the survey and it therefore only
provides information on abundance over the area of the survey.

The 2008 TV survey data presented at this meeting demonstrates that the abundance
has increased in 2008, however not back to the levels seen in 2006. Confidence limits
are quite large for this FU.

Mean size in the catch of individuals < 35 mm has decreased for females and to a
lesser extent, males, in recent years which may be interpreted as an increase in re-
cruitment which would be in agreement with the increased number of burrows esti-
mated from recent TV surveys.

The TV survey results reported here do not cover the sea loch areas adjacent to the
main South Minch grounds and should therefore be considered underestimates of the
overall biomass. The sea lochs support an unknown but significant part of the creel
fishery.

3.6.5 Historical stock trends

The TV survey estimates of abundance for Nephrops in the South Minch demonstrate
that the population increased substantially between the late 1990s and 2003 but has
declined again since then. The 2008 estimate (2123 million individuals) is close to the
average of the time-series. The bias adjusted abundance estimates from 1999-2008
(the period over which the survey estimates have been revised) is demonstrated in
Table 3.6.5.

Table 3.6.5 also demonstrates the estimated harvest ratios over this period. These
range from 6-22% over this period. (Note: the estimated harvest ratios prior to 2006
are may not be representative of actual harvest ratios as a result of underreporting of
landings).

3.6.6 Recruitment estimates

Recruitment estimates from surveys are not available for this FU.

3.6.7 Short-term forecasts

A prediction of landings for 2010 was made for the South Minch Functional Unit
using the approach agreed at the Benchmark Workshop and outlined in the introduc-
tory section to this chapter (Section 3.5). The percentage of the dead removals that are
discarded was calculated as 16.7% (based on the 2005-2007 average) and this value is
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used in the provision of landings options for 2010. The Table below demonstrates
landings predictions at various harvest ratios, including those equivalent to fishing at
Fo.1, Fmax and the harvest ratio in 2008. The harvest ratios equivalent to Foiand Fmax are
significantly lower than those previously presented because of a revision of the as-
sumptions regarding the size range of Nephrops inhabiting the burrows observed in
the TV survey.

The inputs to the landings forecast were as follows:
Mean weight in landings (06-08) =22.0 g
Percentage of dead removals discarded (2005-2007) = 16.7 %

Survey bias =1.32.

IMPLIED FISHERY

SURVEY INDEX Retained Landings

HARVEST RATE (ADJUSTED) number (tonnes)

0.0% 1608 0 0
5.0% 1608 67 1474
8.0% 1608 107 2358
FO0.1 9.6% 1608 129 2829
10.0% 1608 134 2947
F2008 14.0% 1608 188 4126
TAC decrease of 15% 14.4% 1608 193 4250
15.0% 1608 201 4421
Fmax 16.0% 1608 214 4715
TAC increase of 15% 19.5% 1608 261 5750
20.0% 1608 268 5894

3.6.8 Biological reference points

Precautionary approach biological reference points have not been determined for
Nephrops stocks. Long-term harvest reference points (Fo.1, and Fmax) were estimated as
described in 3.5 and WKNEPH 2009.

3.6.9 Uncertainties and bias in assessment and forecast

There are several key uncertainties and bias sources in the method proposed (these
are discussed further in WKNEPH 2009). Various agreed procedures have been put
in place to ensure the quality and consistency of the survey estimates following the
recommendations of several ICES groups (WKNEPTV 2007, WKNEPHBID 2008;
SGNEPS 2009). Taking explicit note of the likely biases in the surveys may at least
provide an estimate of absolute abundance that was more accurate but no more pre-
cise (WKNEPH 2009). Ultimately there still remains a degree of subjectivity in the
production of UWTV abundance estimates.

The number of valid stations in the survey has remained relatively stable throughout
the time period. Confidence intervals around the abundance estimates are on average
greater during 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. The final estimate is bias corrected and used de-
terministically although the 95% confidence bounds are +-26%.
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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.
For FU12 deterministic estimates of the mean weight in the landings and discard
rates have been used. Historical data suggest parameters have been variable in the
past (Tables 3.5.9 and 3.6.5). In future years the uncertainty in these key parameters
should be estimated.

The length and sex composition of the landings data is considered to be well sam-
pled. Discard sampling has been conducted on a quarterly basis for Scottish Nephrops
trawlers in this fishery since 1990, and is considered to represent the fishery ade-
quately.

There are concerns over the accuracy of historical landings and effort data prior to
2006 when Buyers and Sellers was introduced and the reliability began to improve.

The TV survey results reported here do not cover the sea loch areas adjacent to the
main South Minch grounds and should therefore be considered underestimates of the
overall biomass. The sea lochs support a significant but unknown part of the creel
fishery.

3.6.10 Management considerations

ICES and STECF have repeatedly advised that management should be at a smaller
scale than the ICES Division level. Management at the Functional Unit level could
confer controls to ensure effort and catch were in line the scale of the resource.

Creel fishing takes place in this area but overall effort for creel numbers is not known
and measures to control numbers are not in place. There is a need to ensure that the
combined effort from all forms of fishing is taken into account when managing this
stock.

There is a bycatch of other species in the area of the South Minch and STECF esti-
mates that discards of whiting and haddock are high in Vla generally. It is important
that efforts are made to ensure that unwanted bycatch is kept to a minimum in this
fishery. Current efforts to reduce discards and unwanted bycatches of cod under the
Scottish Conservation Credits scheme and cod long-term plan include the implemen-
tation of larger meshed square meshed panels (110 mm) and real time closures to
avoid cod.

The implementation of buyers and sellers legislation in the UK in 2006 is improving
the reliability of fishery statistics but the transition period is accompanied in some
cases by large changes in landings which produce significant changes in the lpue and
cpue series that cannot be completely attributed to changes in stock. Until a sufficient
time-series of reliable data has built up, use of fishery catch and effort data in the
assessment process should be avoided.
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Table 3.6.1. Nephrops, South Minch (FU12), Nominal Landings of Nephrops, 1981-2008, as offi-

cially reported.
UK SCOTLAND
Nephrops Other
YEAR tr:f/v 1 " trawl Creel Subrtotal OTHER UK IRELAND TOTAL
1981 2965 254 432 3651 0 0 3651
1982 2925 207 420 3552 0 0 3552
1983 2595 361 456 3412 0 0 3412
1984 3228 478 594 4300 0 0 4300
1985 3096 424 488 4008 0 0 4008
1986 2694 288 502 3484 0 0 3484
1987 2927 418 546 3891 0 0 3891
1988 3544 364 555 4463 10 0 4473
1989 3846 338 561 4745 0 0 4745
1990 3732 262 436 4430 0 0 4430
1991 3597 341 503 4441 1 0 4442
1992 3479 208 549 4236 1 0 4237
1993 3608 193 649 4450 5 0 4455
1994 3743 265 404 4412 3 0 4415
1995 3442 716 508 4666 14 0 4680
1996 3107 419 468 3994 1 0 3995
1997 3519 331 492 4342 3 1 4345
1998 2851 340 538 3729 0 0 3730
1999 3165 359 513 4037 0 14 4051
2000 2939 312 699 3950 0 2 3952
2001 2823 393 767 3983 0 3992
2002 2234 315 742 3291 0 14 3305
2003 2812 203 858 3873 0 6 3879
2004 2865 104 880 3849 0 19 3868
2005 2810 46 953 3809 1 31 3841
2006 3569 19 922 4510 9 35 4554
2007 4436 8 958 5402 19 30 5451
2008 4432 5 895 5332 2 13 5347

provisional na =not available.
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Table 3.6.2. Nephrops, South Minch (FU12): Mean sizes (CL mm) above and below 35 mm of male
and female Nephrops in Scottish catches and landings, 1981-2008.

CATCHES LANDINGS
<35 mm CL <35 mm CL > 35 mm CL

YEAR Males Females Males Females Males Females

1981 28.2 26.4 29.6 27.5 41.5 38.0
1982 27.8 27.1 28.7 28.8 41.7 41.3
1983 28.6 26.5 29.3 27.6 39.5 37.6
1984 27.9 26.3 28.4 27.0 39.8 38.0
1985 279 275 28.6 28.5 40.0 37.6
1986 28.4 27.9 29.3 28.9 39.5 37.3
1987 28.3 26.6 29.2 28.1 39.8 37.6
1988 29.3 27.7 30.4 29.7 39.5 38.6
1989 28.6 28.1 29.8 29.4 39.5 38.4
1990 28.0 27.5 29.3 29.0 39.4 38.5
1991 29.4 275 29.9 27.9 39.0 38.5
1992 29.6 28.6 31.0 29.8 39.5 38.0
1993 29.0 27.8 30.0 28.5 39.5 38.0
1994 29.8 28.0 30.8 29.2 39.3 38.1
1995 29.5 28.2 30.0 28.4 39.4 38.0
1996 28.9 28.5 30.4 29.8 39.9 38.1
1997 29.3 28.7 30.6 29.6 39.8 37.8
1998 28.6 27.6 30.4 28.7 39.1 38.0
1999 28.6 27.7 30.0 29.5 394 38.3
2000 28.9 28.3 30.9 30.0 39.7 38.5
2001 27.7 27.3 29.7 28.8 39.6 38.1
2002 29.1 27.8 30.4 29.0 39.5 38.8
2003 29.0 28.1 30.4 29.5 39.8 38.4
2004 28.8 28.1 30.1 29.8 39.5 38.8
2005 28.1 27.8 30.4 29.5 39.8 38.6
2006 29.2 28.0 30.5 28.8 39.5 38.1
2007 29.7 28.2 29.9 28.2 40.0 38.3
2008 28.6 27.5 294 28.5 39.6 38.1

* provisional na =not available.
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Table 3.6.3. Nephrops South Minch (FU12). Results by stratum of the 2006-2008 TV surveys. Note
that stratification was based on a series of sediment strata.

uw z w z
g 2 ik si¢ 23 23 35 923
& 25 382 6% 32 B¥ ges
2006 TV survey
M 303 2 0.50 0.10 152 4446 0.033
SM 2741 18 0.57 0.28 1561 114 860 0.842
MS 2028 16 0.35 0.07 716 17 047 0.125
Total 5072 36 2428 136 353 1
2007 TV Survey
M 303 3 0.21 0.01 65 372 0.008
SM 2741 15 0.30 0.07 822 33184 0.727
MS 2028 21 0.24 0.06 490 12 092 0.265
Total 5072 39 1377 45 647 1
2008 TV Survey
M 303 1 0.58 0.05 176 4593 0.037
SM 2741 18 0.45 0.19 1227 78 145 0.636
MS 2028 14 0.36 0.14 720 40157 0.327
Total 5072 33 2123 122 895 1

Table 3.6.4. Nephrops, South Minch (FU12): Revised results of the 1995-2008 TV surveys. Abun-
dance estimates are not revised prior to 1999.

95%
MEAN CONFIDENCE
STATIONS DENSITY ABUNDANCE INTERVAL

YEAR 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 0.23 1146 275
2000 41 0.37 1851 332
2001 47 0.44 2228 512
2002 31 0.42 2114 671
2003 25 0.42 2121 721
2004 38 0.50 2543 457
2005 33 0.50 2529 763
2006 36 0.48 2428 739
2007 39 0.27 1377 427

2008 33 0.42 2123 701
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Table 3.6.5. Nephrops, South Minch (FU12): Adjusted TV survey abundance, landings, discard
rate proportion by number) and estimated harvest rate.

ADJUSTED SURVEY

(MILLIONS) LANDINGS (TONNES) DISCARD RATE (%) HARVEST RATIO*
1999 1085 4051 0.16 0.15
2000 1854 3952 0.20 0.08
2001 2037 3992 0.30 0.09
2002 1899 3305 0.19 0.07
2003 2157 3879 0.23 0.07
2004 2558 3868 0.26 0.06
2005 2208 3841 0.29 0.07
2006 1846 4554 0.28 0.11
2007 1016 5451 0.08 0.22
2008 1608 5347 0.12 0.14
*harvest rates previous to 2006 are unreliable.
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Figure 3.6.1. Nephrops, South Minch (FU12), Long-term landings, effort, Ipue and mean sizes.
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Figure 3.6.3. Nephrops. South Minch (FU12). Catch length frequency distribution and mean sizes
(red line) for Nephrops in the South Minch, 1979-2008.
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Figure 3.6.4. Nephrops, South Minch (FU12), TV survey station distribution and relative density,
2003-2008. Shaded green and brown areas represent areas of suitable sediment for Nephrops.
Bubbles in this figure are all scaled the same. Red crosses represent zero observations.
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Figure 3.6.5. Nephrops, South Minch (FU12), Time-series of revised TV survey abundance esti-
mates, with 95% confidence intervals, 1995-2008 and unrevised series of abundance.
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3.7 Firth of Clyde

Type of assessment in 2009

The assessment and provision of advice through the use of the UWTV survey data
and other commercial fishery data follows the process defined by the benchmark WG
and described in Section 3.5.

ICES advice applicable to 2007 and 2008

“The effort in this fishery should not be allowed to increase relative to the past three
years. In addition to the ceiling on effort ICES advises that the exploitation ratio in
this stock should be no more than 15%, until such time that more reliable catch in-
formation becomes available. This corresponds to landings of less than 3800 t for the
Firth of Clyde stock.”

ICES advice applicable to 2009

“The current fishery appears sustainable. Therefore, ICES recommends that the Neph-
rops fisheries should not be allowed to increase relative to the past two years (2006—
2007). This corresponds to landings of no more than 5700 tonnes for the Firth of
Clyde stock.”

3.7.1 General

Management applicable to this stock is included in management for Division Vla as a
whole, and is described in Section 3.5.

The fishery in 2007 and 2008

Around 35 trawlers ranging from 9.9 m to 20 m operated in the Clyde during 2008. A
mixture of 70 mm and 80 mm single rig and 80 mm twin-rig was fished. The most
significant landings were made at the main Clyde landing ports of Troon, Girvan,
Largs on the East side of the Clyde and Campbelltown, Tarbert, and Carradale on the
west side of the Clyde. Almost all of the Clyde Nephrops fleet fish daily trips. Fishing
in the Clyde was generally steady through the year although there is a dip in catches
during April and May. In common with other years a small bycatch of fish was taken
in the Clyde consisting mainly of cod, hake and whiting.

A few Northern Irish boats fish the Clyde at varying times of the year fishing mainly
for tails, these boats land mainly into Campbeltown though often make landings into
Troon depending on where the boats are fishing.

Mobile gear is banned in the Inshore Clyde from Friday night to Sunday night as are
vessels greater than 21 m in length. An increasing number of creel boats operate in
the Clyde. Creeling activity often takes place during the weekend when the trawlers
cannot fish as a consequence of the ban. Only about a third of creelers operated
throughout the year, the rest prosecuted a summer fishery.

3.7.2 Data available

Commercial catch and effort data

Official catch statistics (landings) reported to ICES are demonstrated in Table 3.5.1.
These relate to the whole of VIa of which the Firth of Clyde is a part. Landings statis-
tics for FU13 provided through national laboratories are presented in Table 3.7.1,
broken down by country and by gear type. Landings from this fishery are predomi-
nantly reported from Scotland, although the remainder of the UK also contributes,
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and landings from Northern Ireland form the main part of this. Landings from Eng-
land, Wales and Northern Ireland contributed about 7% of the total in 2008. Total
international reported landings in 2008 decreased from 2007, and consisted of 5737
tonnes landed by trawlers (Scottish and other UK) and 182 tonnes landed by creel
vessels. Creel landings have increased in the most recent years but remain at a low
level compared with other methods and to the creel fisheries elsewhere on the west
coast of Scotland.

Reported effort by all Scottish Nephrops trawlers demonstrates an increasing trend
reaching a peak in the mid 1990s. However, reported effort by all Scottish Nephrops
trawlers has demonstrated a substantial decrease between 1999 and 2004. Thereafter
effort has started to increase again. (Figures 3.7.1 and 3.7.2).

There are concerns over the accuracy of the effort data (hours fished) for this stock as
that logbook field is not mandatory. Further details can be found in the report of the
2000 WGNSSK (ICES, 2001). The introduction of the “buyers and sellers” regulations
in the UK in 2006 however, have led to increased reliability in the reported landings.
The elevated Ipue observed since 2006 is linked to this improved reporting rather
than a sudden change in stock abundance.

Males consistently make the largest contribution to the landings, although the sex
ratio does seem to vary. This is likely to be because of the varying seasonal pattern in
the fishery and associated relative catchability (as a result of different burrow emer-
gence behaviour) of male and female Nephrops (Figure 3.7.2).

Discards

Discarding of undersized and unwanted Nephrops occurs in this fishery, and quar-
terly discard sampling has been conducted on the Scottish Nephrops trawler fleet since
1990. Discarding rates are high and variable in this FU and average around 30% by
number in this FU (Table 3.7.5). In 2008, discard rates were estimated to be slightly
higher than average at just over 32% by number. Discards in 2006 were estimated to
have been relatively low figure possibly as a result of reduced recruitment.

It is likely that some Nephrops survive the discarding process, an estimate of 25% sur-
vival is assumed for this FU in order to calculate removals (landings + dead discards)
from the population.

Length compositions

Length compositions of landings and discards are obtained during monthly market
sampling and quarterly on-board observer sampling respectively. Quarterly landings
and discards-at-length data were available from Scotland and these sampling levels
are demonstrated in Table 3.5.4. Although assessments based on detailed catch analy-
sis are not currently possible, examination of length compositions can provide a pre-
liminary indication of exploitation effects.

Figure 3.7.3 shows a series of annual length frequency distributions for the period
1979 to 2008. Catch (removals) length compositions are demonstrated for each sex
along with the mean size for both. In both sexes the mean sizes have been fairly stable
over time. Examination of the tails of the distributions above 35 mm (the length be-
yond which the effects of recruitment pulses and discarding are considered to be
negligible) displays no evidence of reductions in relative numbers of larger animals.

The observation of relatively stable length compositions is further confirmed in the
series of mean sizes of larger Nephrops (>35 mm) in the landings shown in Figure 3.7.1
and Table 3.7.2. This parameter might be expected to reduce in size if overexploita-
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tion were taking place but there is no evidence of this. The mean size of smaller ani-
mals (<35 mm) in the catch (and landings) has fluctuated through time, in the most
recent year the mean size of females in the catch below 35 mm has decreased quite
markedly, suggesting possible good recruitment.

Mean weight in the landings is shown in Figure 3.5.6 and Table 3.5.9. Mean weight
fluctuated considerably in the 1990s but it has been less variable at a low level since
then.

Natural mortality, maturity-at-age and other biological parameters

Biological parameter values are included in the Stock Annex.

Research vessel data

Underwater TV surveys using a stratified random approach are available for this
stock since 1995. Underwater television surveys of Nephrops burrow number and
distribution, reduce the problems associated with traditional trawl surveys that arise
from variability of burrow emergence of Nephrops.

The numbers of valid stations used in the final analysis in each year are demon-
strated in Table 3.7.4. On average, 37 stations have been considered valid each year,
then raised to the estimated area of the ground available for Nephrops-2000 km?.

3.7.3 Data analyses

Exploratory analyses of survey data

The UWTYV survey work-up method employed on the Scottish surveys assumes that
the width of the viewed transect is the entire lower edge of the TV screen on which
the burrows are counted. This can be calculated from the TV camera parameters and
the position of the camera in relation to the seabed. Although the camera has been
changed a number of times since the start of the survey, the manufacturer has re-
mained the same and efforts have been made to ensure that the camera parameters
(lens properties) remained constant. However, in 2008, it came to light that a number
of changes had been made to the housing of the glass front of the camera which
meant that the field of view of the camera had actually changed (a number of times)
with the actual field of view being less than that calculated from the assumed camera
parameters.

A re-working of the UWTV survey abundances for Division VIa were presented to
the Nephrops benchmark workshop (WKNEPH) in 2009 (ICES, 2009) and further de-
tails of the technical changes to the camera can be found in the Report of that Work-
shop. The revised abundance estimates for FU13 from 1999 onwards are presented
here for the first time and are slightly higher than the previous values as a result of
the field of view being smaller than previously calculated. (Because of inconsistent
file formats, pre-1999 survey data could not be reworked ahead of this WG).

Table 3.7.3 demonstrates the basic analysis for the three most recent TV surveys con-
ducted in FU13. The Table includes estimates of abundance and variability of each of
the strata adopted in the stratified random approach. The areas of all sediment types
(mud, muddy sand and sandy mud) in this region are very similar and as such the
number of stations surveyed in each sediment type are similar also.

Figure 3.7.4 shows the distribution of stations in recent TV surveys (2003—-2008), with
the size of the symbol reflecting the Nephrops burrow density. Table 3.7.4 and Figure
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3.7.5 show the time-series estimated abundance for the TV surveys, with 95% confi-
dence intervals on annual estimates.

The review of the use of the UWTV surveys for Nephrops in the provision of advice
was extensively reviewed by WKNEPH (ICES, 2009). A number of potential biases
were highlighted including those as a consequence of edge effects, species burrow
misidentification and burrow occupancy. The cumulative bias correction factor esti-
mated for FU13 was 1.19 meaning that the TV survey is likely to overestimate Neph-
rops abundance by 19%.

3.7.4 Final assessment

The underwater TV survey is presented as the best available information on the
stocks of Nephrops in FU13. The survey in the Clyde component provides a fishery-
independent estimate of Nephrops abundance. The details of the 2008 survey are
demonstrated in Table 13.7.3 and compared with the 2006 and 2007 outcome. At pre-
sent it is not possible to extract any length or age structure information from the sur-
vey and it therefore only provides information on abundance over the area of the
survey.

The 2008 TV survey data presented at this meeting demonstrates that the abundance
has risen in 2008, to close to the levels seen in 2006. A large drop was seen in 2007.
Confidence limits are quite high for this stock especially in the most recent years, but
those from 2007 do not overlap with the two adjacent years.

The TV survey results reported here do not cover the sea loch areas adjacent to the
main Clyde grounds and should therefore be considered underestimates of the over-
all biomass. The sea lochs support a significant but unknown part of the creel fishery,
although creel landings remain at a low level in the Clyde compared with the other
areas on the West Coast.

3.7.5 Historical stock trends

The TV survey estimates of abundance for Nephrops in the Firth of Clyde demonstrate
an increasing trend until 2007 at which time it suffered a 33% decline. The 2008 esti-
mate (2105 million individuals) represents an increase in abundance numbers back to
a similar level to those observed in 2003-2006. The bias adjusted abundance estimates
from 1999-2008 (the period over which the survey estimates have been revised) is
demonstrated in Table 3.7.5.

Table 3.7.5 also demonstrates the estimated harvest ratios over this period. These
range from 12-36% over this period. (Note: the estimated harvest ratios prior to 2006
may not be representative of actual harvest ratios due to underreporting of landings).

3.7.6 Recruitment estimates

Recruitment estimates from surveys are not available for this FU.

3.7.7 Short-term forecasts

A prediction of landings for 2010 was made for the North Minch Functional Unit
using the approach agreed at the Benchmark Workshop and outlined in the introduc-
tory section to this chapter (Section 3.1). The percentage of the dead removals that are
discarded was calculated as 18.6 % (based on the 2005-2007 average) and this value is
used in the provision of landings options for 2010. The Table below displays landings
predictions at various harvest ratios, including those equivalent to fishing at Fo.1, Fmax
and the harvest ratio in 2008. The harvest ratios equivalent to Foiand Fmax are signifi-
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cantly lower than those previously presented because of a revision of the assump-
tions regarding the size range of Nephrops inhabiting the burrows observed in the TV
survey.

The inputs to the landings forecast were as follows:
Mean weight in landings (06-08) =17.74 g
Percentage of dead removals discarded (2005-2007) = 18.6%

Survey bias =1.19.

IMPLIED FISHERY

SURVEY INDEx  Retained Landings (tonnes)
HARVEST RATE (ADJUsTED) ~ number

0.0% 1768 0 0

5.0% 1768 72 1277

8.0% 1768 115 2043
F0.1 8.7% 1768 125 2221

10.0% 1768 144 2553

15.0% 1768 216 3830
Fmax 15.1% 1768 217 3855
TAC decrease of 15% 19.0% 1768 273 4845

20.0% 1768 288 5106
TAC increase of 15% 25.7% 1768 370 6555
F2008 27.0% 1768 389 6894

3.7.8 Biological reference points

Precautionary approach biological reference points have not been determined for
Nephrops stocks. Long-term harvest reference points (Foi, and Fmax) were estimated as
described in 3.5 and WKNEPH 2009.

3.7.9 Uncertainties and bias in assessment and forecast

There are several key uncertainties and bias sources in the method proposed (these
are discussed further in WKNEPH 2009). Various agreed procedures have been put
in place to ensure the quality and consistency of the survey estimates following the
recommendations of several ICES groups (WKNEPTV 2007, WKNEPHBID 2008,
SGNEPS 2009). Taking explicit note of the likely biases in the surveys may at least
provide an estimate of absolute abundance that was more accurate but no more pre-
cise (WKNEPH 2009). Ultimately there still remains a degree of subjectivity in the
production of UWTV abundance estimates.

Underwater TV surveys have been conducted for this stock every year since 1995.
The number of valid stations in the survey has remained relatively stable throughout
the time period. Confidence intervals around the abundance estimates are stable
throughout the series. The final estimate is bias corrected and used deterministically
although the 95% confidence bounds are +-16%.

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 FU13 deterministic estimates of the mean weight in the landings and discard
rates have been used. Historical data suggest parameters have been variable in the
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past (Tables 3.5.9 and 3.6.5). In future years the uncertainty in these key parameters
should be estimated.

The length and sex composition of the landings data is considered to be well sam-
pled. Discard sampling has been conducted on a quarterly basis for Scottish Nephrops
trawlers in this fishery since 1990, and is considered to represent the fishery ade-
quately.

There are concerns over the accuracy of historical landings and effort data and be-
cause of this the final assessment adopted is independent of official statistics.

The TV survey results reported here do not cover the sea loch areas adjacent to the
main Clyde grounds and should therefore be considered underestimates of the over-
all biomass. The sea lochs support a significant but unknown part of the creel fishery,
although creel landings remain at a low level in the Clyde relative to other areas on
the West Coast.

3.7.10 Management considerations

ICES and STECF have repeatedly advised that management should be at a smaller
scale than the ICES Division level. Management at the Functional Unit level could
confer controls to ensure effort and catch were in line with the scale of the resource.

Creel fishing takes place in part of this area although the relative scale of the fishery
is smaller than in the Minches. Overall effort for creel numbers is not known and
measures to control numbers are not in place. There is a need to ensure that the com-
bined effort from all forms of fishing is taken into account when managing this stock.

There is a bycatch of other species in the area of the Firth of Clyde and STECF esti-
mates that discards of whiting and haddock are high in Vla generally. It is important
that efforts are made to ensure that unwanted bycatch is kept to a minimum in this
fishery. Current efforts to reduce discards and unwanted bycatches of cod under the
Scottish Conservation credits scheme and cod long-term plan, include the implemen-
tation of larger meshed square meshed panels (110 mm). A seasonal closure (early
spring) in the southwest part of the Firth of Clyde is in place to protect spawning cod
although Nephrops vessels are derogated to fish in those parts where mud sediments
are distributed.

The implementation of buyers and sellers legislation in the UK in 2006 is improving
the reliability of fishery statistics but the transition period is accompanied in some
cases by large changes in landings which produce significant changes in the lpue and
cpue series that cannot be completely attributed to changes in stock. Until a sufficient
time-series of reliable data has built up, use of fishery catch and effort data in the
assessment process should be avoided.

Other Nephrops populations within Division Via

Nephrops fisheries also take place outside the Functional Units in Subdivision Vla,
although they represent only 1% of the reported landings (Table 3.5.3). The main
areas of activity are the Stanton Bank (to the west of the South Minch, Figure 13.5.1)
and areas of suitable sediment along the shelf edge and slope to the west of the Heb-
rides.

3.8.1 Stanton Bank

Underwater TV surveys were not conducted in Stanton Bank in 2008.
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3.8.2 Shelf edge west of Scotland

Marine Scotland Science has taken the opportunity of using the Scotia deep-water
surveys conducted in 2000, 2002 and 2004 to conduct preliminary underwater TV
work on the Nephrops populations along the shelf edge. These TV runs are carried out
during the night (when the vessel is not required for fishing). It is hoped that this can
continue as an annual survey.

To date, successful survey runs have been conducted to a depth of 635 m, observing
Nephrops burrows at a range of locations along the shelf edge and slope. Observed
densities have been very low (average 0.04 m?) compared with shelf stocks on the
west coast and in the North Sea (typically 0.2-0.9 m?), although the animals on the
shelf edge are considerably larger than those found on the shelf. Forecasts of landings
based on TV surveys were not attempted for this area.



174 |

ICES WGCSE REPORT 2009

Table 3.7.1. Nephrops, Firth of Clyde (FU13), Nominal Landings of Nephrops, 1981-2008, as offi-

cially reported.
UK SCOTLAND

Nephrops  Other Creel Sub-total OTHER TOTAL
YEAR trawl trawl UK e
1981 2498 404 66 2968 0 2968
1982 2373 171 79 2623 0 2623
1983 3890 120 53 4063 14 4077
1984 3069 154 77 3300 10 3310
1985 3921 293 64 4278 7 4285
1986 4074 175 79 4328 13 4341
1987 2859 80 65 3004 3007
1988 3507 108 43 3658 7 3665
1989 2577 184 35 2796 16 2812
1990 2732 122 24 2878 34 2912
1991 2845 145 25 3015 23 3038
1992 2532 246 10 2788 17 2805
1993 3199 110 5 3314 28 3342
1994 2503 49 28 2580 49 2629
1995 3767 132 26 3925 64 3989
1996 3880 111 27 4018 42 4060
1997 3486 44 25 3555 63 3618
1998 4539 81 40 4660 183 4843
1999 3475 29 38 3542 210 3752
2000 3143 63 76 3282 137 3419
2001 2889 67 94 3050 132 3182
2002 3074 53 105 3232 151 3383
2003 2954 20 117 3091 80 3171
2004 2659 18 90 2767 258 3025
2005 3166 14 95 3275 148 3423
2006 4356 178 4534 244 4778
2007 6069 0 221 6290 366 6656
2008 5321 0 182 5503 416 5919

* provisional ** Total also includes Rep. of Ireland.
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Table 3.7.2. Nephrops, Firth of Clyde (FU13): Mean sizes (CL mm) above and below 35 mm of male
and female Nephrops in Scottish catches and landings, 1981-2008.

CATCHES LANDINGS
<35 mm CL <35 mm CL >35 mm CL

YEAR Males Females Males Females Males Females

1981 28.4 27.3 30.2 29.3 40.3 39.3
1982 28.2 26.4 29.9 29.0 39.9 40.1
1983 27.9 26.7 29.3 28.5 40.8 39.5
1984 27.0 25.9 28.0 26.8 40.9 39.6
1985 27.1 26.1 28.1 27.2 39.8 39.3
1986 27.1 26.0 27.9 27.1 40.5 39.0
1987 28.5 26.5 29.6 28.3 39.4 40.0
1988 28.1 27.0 30.6 29.5 41.2 40.1
1989 26.9 26.9 30.2 30.0 41.6 39.8
1990 27.4 26.2 30.4 29.5 40.1 39.8
1991 28.6 27.1 29.2 28.2 39.3 40.3
1992 29.6 28.8 30.1 29.2 39.9 41.1
1993 29.6 29.7 31.4 30.9 40.4 39.9
1994 26.4 27.0 29.4 29.4 40.8 39.2
1995 27.2 25.8 28.7 27.6 40.3 39.8
1996 28.8 28.0 30.0 29.1 38.6 40.4
1997 27.9 26.9 30.0 29.2 40.0 40.3
1998 25.9 25.2 28.4 27.9 38.9 39.1
1999 26.5 25.3 28.5 27.3 39.0 39.5
2000 28.3 27.7 29.3 28.6 38.7 39.1
2001 27.4 26.8 29.5 28.7 39.0 39.6
2002 275 25.6 28.4 26.4 39.0 394
2003 27.2 25.9 29.1 27.9 39.2 38.6
2004 27.1 26.5 28.4 27.6 39.2 39.5
2005 28.0 26.7 29.2 27.9 38.7 38.1
2006 28.7 27.1 29.0 27.3 40.0 38.7
2007 27.0 26.7 29.1 29.2 39.1 38.6
2008 27.2 25.2 28.6 26.6 39.1 38.2

* provisional na =not available.
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Table 3.7.3. Nephrops, Firth of Clyde (FU13): Results by stratum of the 2006-2008 TV surveys.
Note that stratification was based on a series of sediment strata.

T 2% &z 235 E: 2% 52 E
& 25 £°2 6s 2% o s g6
=
2006 TV survey
M 717 16 1.09 0.11 779 3688 0.158
SM 699 16 0.91 0.21 636 6973 0.298
MS 665 11 1.19 0.32 788 12720 0.544
Total 2080 43 2203 23381 1
2007 TV survey
M 717 12 0.70 0.07 502 2798 0.159
SM 699 11 0.62 0.17 431 7724 0.439
MS 665 17 0.82 0.27 547 7066 0.402
Total 2080 40 1480 17588 1
2008 TV survey
M 717 15 0.88 0.21 629 7345 0.173
SM 699 11 0.90 0.55 628 24502 0.575
MS 665 12 1.28 0.29 848 10732 0.252
Total 2080 38 2105 42579 1

Table 3.7.4. Nephrops, Firth of Clyde (FU13): Revised results of the 1995-2008 TV surveys. Abun-
dance estimates are not revised prior to 1999.

95% CONFIDENCE

STATIONS MEAN DENSITY ABUNDANCE INTERVAL

YEAR 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 1480 265
2008 38 1.012 2105 413
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Table 3.7.5. Nephrops, Firth of Clyde (FU13): Adjusted TV survey abundance, landings, discard
rate (proportion by number) and estimated harvest rate.

LANDINGS DISCARD RATE HARVEST
ADJUSTED SURVEY (MILLIONS) (TONNES) (%) RATIO*
1999 930 3752 0.30 0.28
2000 1411 3419 0.22 0.14
2001 1485 3182 0.34 0.14
2002 1571 3383 0.20 0.15
2003 1817 3171 0.45 0.14
2004 1970 3025 0.52 0.14
2005 1959 3423 0.27 0.12
2006 1851 4778 0.07 0.14
2007 1233 6656 0.30 0.36
2008 1768 5921 0.32 0.27
* harvest rates previous to 2006 are unreliable.
Landings - International Effort - Scottish Nephrops trawlers
] K e T v -
7 o —— UK Scotland - Creel % b
LPUE - Scottish Nephrops trawlers Mean sizes - Scottish Nephrops trawlers

36 { —¢— Catch Mal <35 mmCL
—4— Catch Fem< 35

32 | —0—Landings Mal < 35
—A— Landings Fem< 35

28 { —¢— Landings Mal > 35
—a— Landings Fem > 35

LPUE (kg/hour trawling)
caBBSR88EHESREQ

Mean size (mm carapace length)

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 24

B
8

Figure 3.7.1. Nephrops, Firth of Clyde (FU13), Long term landings, effort, lpue and mean sizes.
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Figure 3.7.2. Nephrops, Firth of Clyde (FU13), Landings, effort and lpues by quarter and sex from
Scottish Nephrops trawlers.
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Figure 3.7.3. Nephrops, Firth of Clyde (FU13), Catch length frequency distribution and mean sizes
(red line) for Nephrops in the Firth of Clyde, 1979-2008.



180 | ICES WGCSE REPORT 2009

Figure 3.7.4. Nephrops, Firth of Clyde (FU13), TV survey station distribution and relative density,
2003-2008. Shaded green and brown areas represent areas of suitable sediment for Nephrops.
Bubbles scaled the same. Red crosses represent zero observations.
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Figure 3.7.5. Nephrops, Firth of Clyde (FU13), Time-series of revised TV survey abundance esti-

mates, with 95% confidence intervals, 1995-2008, and unrevised TV abundance.
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Rockall Area

4.1

Area overview

Description of fisheries

The demersal fisheries in Division VIb are predominantly conducted by large otter
trawlers fishing for haddock, monkfish, saithe, cod, megrim, whiting, and squids,
mainly in a mixed fishery. The majority of vessels are trawlers from Scotland, the
Russian Federation and Ireland, which are targeted at haddock. The importance of
Scottish seiners has been declining in recent years as many of these vessels have
switched to pair seining or have been decommissioned.

Apart from otter trawl fishery, there is a longline fishery, targeting mainly ling and
tusk. There is also a significant directed fishery with pelagic trawls for blue whiting
in the area.

Over the past decade there have been significant changes in the fleets fishing at Rock-
all, which were accompanied by changes in the spatial and temporal distribution of
their effort. There are also possible misreporting of landings, considerable discarding
and highgrading in this fishery. The Russian fleet has accounted for the majority of
haddock catches in the recent years. However, since 2007, the highest catches were
taken by the Scottish fleet, accounting for roughly a half of the total haddock catch on
the Rockall Bank.

Vessels from the Russian Federation have fished for haddock and other demersal
species at Rockall since 1999 when part of the Bank was designated as being in inter-
national waters. The Russian haddock fishery takes place in the international part of
the Rockall Bank. It uses bottom trawls with codend mesh size of 40-100 mm (mainly
40-70 mm) and retains haddock of all length classes in the catch. This fishery targets
concentrations of haddock mainly during spring and the beginning of summer.

The larger Scottish and Irish trawlers fish for haddock at Rockall when opportunities
arise for good catches from this stock. The Scottish and Irish fisheries are conducted
throughout the year. A considerable proportion of EU landings over the past few
years have been taken in the international waters. High catch rates attract effort into
the Rockall area, especially given the lack of effort restrictions in the area.

Norwegian vessels, mainly longliners, have been operating on the Rockall Bank for
many years, but on a considerably smaller scale than the Russian and EU fleets.

Regulations and their effects

The fishery in the EU waters is regulated through TAC allocations by the European
Commission. The fishery in international waters is regulated by agreements within
the framework of the NEAFC and is not subject to TAC.

Currently, there is one closed area at Rockall to protect juvenile haddock (Rockall
Haddock Box), which is partly located in the EU waters and partly in international
waters. In addition, there are four closed areas to protect cold-water corals (North
West Rockall, Logachev Mounds, West Rockall Mounds and Empress of British
Banks). They were established and are subject to regulation by the NEAFC.

Changes in fishing technology and fishing patterns

There have been no significant changes in fishing technology on the Rockall Bank
over the past few years.
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Impacts of fisheries on the ecosystems

Fisheries on the Rockall Bank pose a threat to the sensitive bottom fauna such as cold-
water corals.
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Officially reported catches are displayed in Table 4.2.1. No analytical assessment of
this stock has been carried out.

Table 4.2.1. Cod in Division VIb (Rockall). Official catch statistics.

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 - - - - - - -
Germany - 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.and 161 114 93 69 56 131 8 23 26 103 25 90
N.I)
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 12 227
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. and 23 20 32 22 4 2 2
N.I)
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 62 584
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COUNTRY 2007 2008*

Faroe Islands -

France -

Germany -

Ireland 24 40.7
Norway 12 11
Portugal -

Russia -

Spain -

UK (E. & W. and
N.I)

UK (Scotland) 26
UK 41.3
Total 62 93.0

* Preliminary.
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Haddock in Division VIb (Rockall)

Type of assessment in 2009: Update assessment

The assessment of the haddock stock in Division VIb is based on catch-at-age and one
survey index (Scottish Groundfish Survey) and conducted using the XSA method.
Discarding occurs in part of the fishery and has been estimated and used in the as-
sessment. In 2005, WGNSDS, on the recommendation of RGNSDS, adopted a new
assessment approach, which allows modelling of the total catch (including discards)
of the Irish, Scottish and Russian fleets (for details see Stock Annex). The same ap-
proach has been used in the annual assessment since 2005. The current assessment is
an update of the last year assessment.

ICES advice applicable to 2008
The ICES advice for 2008 for single-stock exploitation boundaries was as follows:

Exploitation boundaries in relation to high long-term yield, low risk of depletion of
production potential and considering ecosystem effects

“There is no gain in yield by having a target above Foa (0.18).”
Exploitation boundaries in relation to precautionary limits

“Fishing mortality should be less than Fpa, corresponding to catches less than 10 640 t
in 2008.”

ICES advice applicable to 2009
The ICES advice for 2009 for single-stock exploitation boundaries was as follows:

Exploitation boundaries in relation to high long-term yield, low risk of depletion of
production potential and considering ecosystem effects

“Fishing mortality around Fo.1 (0.21) can be considered as a candidate target reference
point consistent with taking high long-term yields and achieving a low risk of deplet-
ing the productive potential (< 5%). The present fishing mortality (0.25) is above the
candidate reference point.”

Exploitation boundaries in relation to precautionary limits

“Fishing mortality should be less than Fpa, corresponding to total catches less than
9740 t in 2009. Landings should be less than 6470 t in 2009.”

Conclusion on exploitation boundaries

“In the present situation with a stock that is well above Bpa and fishing mortality be-
low Fpa there is little gain to the long-term yield by increasing fishing mortality above
current levels. ICES therefore recommends limiting catches to 6490 t in 2009 and
landings to 4330 t.”

4.3.1 General

Stock description and management units

The haddock stock at Rockall is an entirely separate stock from that on the continen-
tal shelf of the British Isles (Chuksin and Gerber, 1976; Shestov, 1977; Blacker, 1982,
Newton et al., 2008). Since 2004, the EU TAC for haddock in VIb has been included
with Divisions XII and XIV. For details of the earlier management units see Stock
Annex.
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Management applicable to 2008 and 2009

The EU TAC for VIb, XII and XIV was set at 6916 t in 2008 (a 50% increase compared
with TAC for 2007) and at 5879 t in 2009 (a 15% reduction compared with TAC for
2008).

The ICES advice, agreed TAC for EU waters, and WG estimates of landings are sum-
marized below. All values are in tonnes.

CATCHES

CORRESPONDING TO ICES WG
YEAR ADVICE (VIB) BASIS AGREED TAC LANDINGS
2002 <1300 Reduce F below 0.2 13007 3336
2003 - Lowest possible F 7022 6242
2004 - Lowest possible F 702° 6445
2005 - Lowest possible F 702° 5179
2006 - Lowest possible F 5970 2765
2007 <7100 Reduce F below Fpa 4615° 3349
2008 <10 640¢ Keep F below Fpa 6916° 4221
2009 < 4300¢ No long-term gains in 58795

increasing F

a TAC was set for Divisions VIa and VIb (plus Vb1, XII and XIV) combined with restrictions on quan-
tity that can be taken in Vb and VIa. The quantity displayed here is the total area TAC minus the

maximum amount which is allowed to be taken from Vb and VIa.

b In 2004, the EU TAC for Division VI was split and the VIb TAC for haddock was included with XII
and XIV. This value is the TAC for VIb, XII and XIV.

< Total catch, including landings and discards.

4 Only landings.

The minimum landing size of haddock taken by EU vessels at Rockall is 30 cm. There
is no minimum landing size for haddock taken by non-EU vessels in international
waters.

In order to protect the prerecruit stock, the International Waters component of the
statistical rectangle 42D5 has been closed for fishing since 2001 and its EU compo-
nent, since 2002 (see Stock Annex). The protected area (the whole rectangle) is re-
ferred to as Rockall Haddock Box. In order to protect cold water corals, three further
areas (North West Rockall, Logachev Mounds and West Rockall Mounds) are closed
between January 2007 and December 2009 (see Stock Annex). A new area to protect
cold water corals (Empress of British Banks) was established by the NEAFC in 2007.

Fishery in 2008

Nominal landings for 2008 and previous years as reported to ICES are given in Table
4.3.1.

Russian fishery in 2008

In 2008, the Russian haddock fishery commenced in March with a trawler of tonnage
class 9 (see WD11). The catches were dominated by haddock (on average, 90% of
catch weight). The daily catch in March amounted to 3-17 t including 2-14 t of had-
dock (Tables 4.3.2 and 4.3.3).

In April, two trawlers of tonnage class 9 and three trawlers of tonnage class 8 con-
ducted fishing activities. The efficiency of fishing increased (Table 4.3.2), and the
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daily catch varied from 7 to 45 t. In May, fishing conditions deteriorated and the ves-
sels left the fishing ground.

Fishing activities were resumed at the end of September and continued till the end of
November. During that period 1-2 trawlers of tonnage class 9 conducted fishing for
haddock (Table 4.3.2). Haddock accounted for 80-90% of the catch (Table 4.3.3).

During the whole fishing period, the Russian fleet operated in the international wa-
ters at depths between 200 and 400 m. Trawls with the minimum mesh size of 40-90
mm were used.

The total catch obtained by the Russian fleet at Rockall in 2008 using bottom trawls
amounted to 1775 t of fish, of which haddock made up 1666 t (Table 3). In addition,
about 3 t of haddock was caught by longliners. In the Russian fishery for haddock,
the following species were bycaught: saithe (Pollachius virens), anglerfish (Lophius
piscatorius), witch (Glyptocephalus cynoglossus), long rough dab (Hippoglossus plates-
soides) and grey gurnard (Eutrigla qurnardus).

Compared with the previous years, the haddock fishery lasted longer and, for the
first time, it was conducted in autumn.

Scottish fishery in 2008

The number of Scottish vessels fishing for haddock and the number of trips made to
Rockall declined substantially from 2000 onwards (WD6 to WGNSDS 2004). In 2006,
there were 13 Scottish vessels fishing in the area. This declining trend was reversed
with 22 vessels in 2007 and 28 vessels in 2008.

The officially reported effort has varied over the past few years. It decreased in 2007
(by 50% compared with 2006) and in 2008 (by one third compared with 2007). It is not
known to what extent this reflects changes in targeting haddock. Total Scottish
demersal landings in VIb in 2008 are estimated to be 2975 t, of which 1779 t were
haddock. The latter was an 8% increase compared with the haddock catch in 2007
(Table 4.3.1). Other important target species included anglerfish (Lophius spp.), saithe
and ling.

The UK landings and effort data include a small number of English vessels landing
from VIb (most likely deep-water vessels) which slightly increased the reported
hours fished in VIb, but not necessarily with a corresponding increase in the landings
of haddock.

Irish fishery in 2008

The landings of haddock from VIb increased considerably in 2007 and 2008, largely as
a consequence of increased quota allocations. Landings totalling 721 t were reported
from Irish otter trawlers in 2008 (over a twofold increase from 336 t in 2007; Table
4.3.1). Most landings and effort were reported for Quarter 2 (Table 4.3.5). The recent
trend of increasing effort has continued in line with the available quota.

Norwegian fishery in 2008

The Norwegian demersal fleet fishing on the Rockall Bank consisted mainly of
longliners and targeted mainly ling and tusk (1021 and 190 t, respectively, in 2008).
Haddock constituted the bycatch in this fishery. All catch of haddock was taken in
Quarter 3. In 2008, Norwegian landings of haddock amounted to 36 t, which was less
than 84 t recorded in 2007 and 123 t in 2006, but within the catch range for the period
2001-2005 (32-70 t).
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4.3.2 Data
Landings

Nominal landings as reported to ICES are given in Table 4.3.1, along with Working
Group estimates of total estimated landings. Reported international landings of
Rockall haddock in 19912005 varied between 4000 and 6000 t, except for 2001-2002,
when they decreased down to about 2300-3000 t. In 2006, they were also low at 2760
t, but increased slightly to 3348 in 2007 and to 4221 t in 2008.

Revisions to official catch statistics for previous years are also displayed in Table
4.3.1.

Anecdotal evidence suggests that misreporting of haddock from Rockall have oc-
curred historically (which may have led to discrepancies in assessment), but a quanti-
tative estimation of the degree of misreporting is not possible.

Age composition and mean weight-at-age of Scottish and Irish landings were ob-
tained from port sampling.

Age composition and mean weight-at-age of Russian landings were obtained by ob-
servers on board commercial fishing vessels. In 2002, there was no sampling of the
Russian catch and therefore the length composition for that year had to be estimated
(for estimation details, see Stock Annex).

Observer data from commercial vessels are also available for Norwegian landings for
2006-2008.

Discards

The haddock catch estimated by landings is underestimated as a result of unac-
counted for discarding of small individuals in the Scottish and Irish fisheries in most
years. Therefore, the assessment of the stock is done based on the total catch (includ-
ing discards). On Russian vessels, the whole catch of haddock is kept on board and
therefore, total catch is equivalent to landings.

Haddock discards on board Scottish and Irish vessels were in some years determined
directly, whereas in other years, indirect estimates of discards were done (for details
of the estimation of discards see Stock Annex).

The analysis of the discard data collected by Scottish scientists in 1999 and 2001 indi-
cated that only a relatively small proportion of fish taken aboard is landed (Figure
4.3.1). The direct estimates from the Scottish trawlers in 1985, 1999 and 2001 demon-
strated a larger proportion of discards of small haddock: from 12 to 75% by weight
(Table 4.3.6) and up to 80-90% of catch abundance. Discard trips in 1995, 1997, 1998,
2000 and 2001 revealed that discarding by Irish fishing vessels also reaches consider-
able values (Table 4.3.7).

Discard data were also obtained by Irish scientists from discard trips in 2007 and
2008. They revealed that 52 and 87% of the catch in numbers, respectively, was dis-
carded. The range of discarded sizes was 1943 cm (mean 30 cm).

The proportion of fish discarded from Scottish and Irish catches at different sizes may
be determined and modelled using a logistic curve. Calculations where the discard
curve was applied agree well with the results of size composition measurements from
Scottish vessels in 1999 and 2001 and from the combined 1995-2002 Irish discard trips
(see Stock Annex).
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Russian vessels retain all haddock and therefore there is no need to calculate discards
(see Stock Annex).

Anecdotal information from the Scottish industry suggests that discards of were be
considerably lower at Rockall in 2008 compared with previous years.

Biological

There was no change in biological parameters compared with the 2008 assessment
(see Stock Annex).

Surveys

There is only one abundance index available for VPA assessment of this stock from
the Scottish survey (Figure 4.3.2, Table 4.3.8). The survey is conducted on about 40
standard trawl stations. However, the survey area varied along with the number of
stations in different years (see Stock Annex).

The Russian trawl-acoustic survey conducted in 2005 provided information on the
stock size and biomass of the haddock stock, both in the EU zone and in international
waters. The acoustic survey yielded a biomass estimate of 60 000 t and an abundance
estimate of 225.9 million (for the details see Stock Annex). No such survey has been
conducted in subsequent years.

Commercial cpue

Commercial cpue series are available for Scottish trawlers, light trawlers, seiners,
Irish otter trawlers and Russian trawlers fishing in Division VIb. The effort data for
these five fleets are shown in Figure 4.3.3 and Table 4.3.9. Commercial cpue series for
the different fleets are shown in Figure 4.3.4.

In 2005-2007, the Russian effort in bottom fishery (in hours and number of ves-
sels/days) decreased because of economic reasons. The effort in 2008 increased
slightly compared with 2007. Haddock catches varied accordingly with the changes
in fishing effort. In 2006-2007, cpue in the Russian haddock fishery (mainly with
trawlers of tonnage class 10) increased compared with previous years. In 2008, with
trawlers of class 8 and 9 only, cpue was still high (on average, 12.2 t per fishing day
for trawlers of class 9), but lower than in 2007 (on average, 16.9 t per fishing day for a
trawler of class 10). In the period of the targeted fishery (April-May), the mean catch
of haddock per hour trawling by a trawler of tonnage class 9 was 0.86 t (in 2007, it
was 0.88 t for a trawler of class 10) (Figure 4.3.4). The dynamics of catch per unit of
effort for this type of vessels agrees well with year-to-year variations in total biomass
of haddock (Figure 4.3.5).

The effort data from the Scottish fleets are known to be unreliable as a result of
changes in the practices of effort recording and non-mandatory effort reporting (see
the report of WGNSSK 2000, CM 2001/ACFM:07, for further details). It is unknown
what proportion of Scottish and Irish effort was applied directly to the haddock fish-
ery. The apparent effort increase may just be the result of more exact reporting of
effort as a result of VMS, but another suggestion is that it arises from restrictive ‘days
at sea’ in other areas (Via and IV). Working at Rockall keeps ‘days at sea” elsewhere
intact (the years in question do correspond to the introduction of the days at sea legis-
lation) and it is possible that vessels are either working extra days in VIb or they are
simply reporting extra days from VIb. Despite the uncertainty about the fishing ef-
fort, the Ipue for the Scottish fleet increased considerably in 2007 and 2008 compared
with previous years (Figure 4.3.4).
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The Irish otter trawl effort series indicated low values between 2002 and 2005 with
the lowest value in 2004. In 2006-2008, the effort increased considerably (Figure
4.3.3). The Ipue demonstrated an increase in 2007 and 2008 (Figure 4.3.4).

The WG decided that the commercial cpue and Ipue data, which do not include dis-
cards and have not been corrected for changes in fishing power despite known
changes in vessel size, engine power, fish-finding technology and net design, were
unsuitable for catch-at-age tuning.

Other relevant data

The Irish Fisheries Board (BIM) and the Marine Institute recently conducted a col-
laborative series of surveys to assess the length structure of haddock at various loca-
tions on the Rockall Bank and tested the selectivity of a number of codend
configurations, which are typically used by the Irish fleets.

In 2008, the selectivity of gears with different mesh sizes was also investigated at
Rockall by Russian scientists.

4.3.3 Historical stock development
Model used:

The assessment is based on catch-at-age data and one survey index (Scottish Ground-
fish Survey) and conducted using the XSA method.

Software used:

The same software was used as in the last year’s assessment (XSA from Lowestoft
suite of VPA programs).

Model Options chosen:

Settings for the final XSA assessment did not change compared with the previous
assessment (see Stock Annex) and were as follows:

Assessment model: XSA
Tuning indices: one survey index (SCOGES)
Time-series weights: none
Catchability dependent for ages <4
Regression type: C
Q plateau: 5
Shrinkage stand. error: 1.0
Shrinkage age-year: 4 years, 3 ages
Minimum stand. error: 0.3
Plus group: 7+
Fbar: 2-5

Input data types and characteristics:

There were no changes in data types and characteristics compared with the previous
assessment:
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Year range: 1991-2008
Age range: 1-7+
For tunning data the following year and age ranges were used:
Year range: 1991-2008
Age range: 1-6
Data screening

Figures 4.3.6 and 4.3.7 and Table 4.3.10 show landings, discards and total catch by
number and weight. Landings, discards and total catch-at-age by number are dis-
played in Tables 4.3.11-4.3.13.

Mean weights-at-age in total catch, landings, discards and stock are displayed in Ta-
bles 4.3.14-4.3.17. The mean weights-at-age in the stock are assumed to be the same
as the catch weights. The temporal dynamics of haddock mean weights-at-age in the
total catch (including discards) and in the stock are shown in Figure 4.3.8. Mean
weights-at-age in total catch increased in 2008 following their decrease in 2007. This
increase was observed both in the Scottish landings and in the Russian catches.

The landings of haddock aged 1 were not large and it was hard to consider the catch
of fish in this age group. The results from Scottish and Irish investigations demon-
strated that the abundance in discards exceeded that of landings. Discarded fish are,
primarily, haddock aged 1-2 (see Tables 4.3.1 and 4.3.2 in Stock Annex). Figures of
log catch by age demonstrate that these values are much less variable when discards
are included (Figures 4.3.9-4.3.14). Data on catches, landings and discards-at-age are
given in Tables 4.3.11-4.3.13.

The Scottish trawl survey was the only survey index available to the Working Group.
Plots of log cpue by age, year and year class are shown in Figures 4.3.15-4.3.17.

Comparative scatterplots of log index-at-age are shown in Figure 4.3.18b. The survey
demonstrates relatively good internal consistency in tracking year-class strength
through time.

A SURBA 3.0 run was carried out to analyse the survey data. Previous working
groups have concluded that the first three years of the survey should not be used in
assessments and that age 0 data were a poor indicator of year-class strength. Here,
the runs were actually conducted using the survey data from 1991 onwards to be
consistent with the period over which the catch-at-age assessment could be run (the
settings: lambda = 1.0, reference age = 3). A summary of the results and residuals is
shown in Figure 4.2.18. SSB reveals a declining trend since 1995 but increasing in
2003-2004. The estimates of the temporal component of F are very noisy, but indi-
cates a steep decline since 2000. Retrospective analysis demonstrated consistent esti-
mation of SSB and F (2-5) (Figure 4.3.18a).

Comparative scatterplots of log index at-age are shown in Figure 4.3.18b. The survey
demonstrates relatively good internal consistency in tracking year-class strength
through time.

Final update assessment

The diagnostics file of the final XSA run is given in Table 4.3.18. Adjusted survey
cpue against XSA population estimates are shown in Figure 4.3.19. The analysis of
residuals and retrospective analysis (Figures 4.3.20—4.3.22) reveals that applying the
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chosen parameters for XSA (as done in 2005-2008 assessments) improves the residual
and retrospective patterns compared with other exploratory settings. However, there
are still some trends apparent in the log-catchability residuals. The results of retro-
spective analysis conducted at the Working Group in 2002 and 2003 indicated that
using shrinkage values of more than 0.5 improved the retrospective curves and dem-
onstrated convergence. In this year’s analysis, only 15 years data were available for
the retrospective analysis, but a good year-to-year consistency was obtained. Dynam-
ics of fishing mortality-at-age are presented in Figure 4.3.23. The final XSA results are
given in Tables 4.3.19-4.3.21. The final XSA and SURBA results are compared in Fig-
ure 4.3.24. The SURBA estimates are more variable, but there is a good overall consis-
tency between estimates by the two methods.

Summary plots from the final XSA assessment are shown in Figure 4.3.25.

Comparison with previous assessments

XSA was conducted with the same basic assumptions and setup as last year’s assess-
ment. Perceptions of the stock have not changed. Figure 4.3.22 shows, for a compari-
son, SSB, recruitment-at-age 1 and mean F (2-5) estimates in the present assessment
and assessments going back to 2001. The estimates from this year’s assessment are
reasonably consistent with the assessments carried out in previous years. Estimates of
fishing mortality for 2007 have been revised upwards by 7%, and SSB has been re-
vised downwards by 9% (Figure 4.3.26).

State of the stock

Based on this year’s estimate of SSB and fishing mortality in 2008, the stock can be
considered as having full reproductive capacity and that it is harvested sustainably.
Spawning biomass has generally increased in recent years as a result of the 2001 and
2005 year classes. SSB has been above Bpa since 2003. Fishing mortality was above Fpa
throughout most of the time-series but declined in 2005 and has remained below Fya
since then.

4.3.4 Short-term projections

Estimating year-class abundance

The abundance index for age 0 in the 2008 survey was low (Figure 4.3.27). VPA
abundance for age 1 has been highly correlated with age 0 indices over most of the
time-series (from 1993 onwards, Figure 4.3.28). The recruitment (age 1) in 2009 was
therefore estimated using RCT3 regression (Shepherd, 1997) relating survey indices to
stock abundance.

For forecasting recruitment (age 1) in 2010 and thereafter, a geometric mean was used
for 1991-2006.

The input data for the short-term forecast can be found in Table 4.3.22. Status quo
fishing mortality is taken as the 3-year mean of the values over the period 2006-2008.
Three year mean values were also used for stock weights and catch weights.

For forecasting discards and landings, the proportion of discards/landings-at-age in
1999-2008 was used, (Tables 4.3.11-4.3.13, Figure 4.3.29). The results obtained from
the forecast (including discards) are given in Tables 4.3.23-4.3.24. Short-term forecast
is also shown in Figure 4.3.30.

The sensitivity analysis of forecast is shown in Figures 4.2.31-4.2.32. There is a small
probability of SSB in 2011 being below Bpa and Fsq.
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Stock numbers of recruits and their source for recent year classes used in predictions
and the relative (%) contributions to landings and SSB (by weight) of these year
classes are presented in Table 4.3.25.

4.3.5 Medium-term projection

Medium term projections were conducted using the MAR-Lab software. There ap-
pears to be little or no relationship between spawning biomass and recruitment levels
at-age 1 and no attempt to fit a stock recruitment relationship with these data has
been made. Particularly high discard rates result in very poor estimation of the both
the overall level and the interannual variability of recruitment. Significant year-to-
year fluctuations of recruit abundance are noticed, at that, the link between adult
haddock biomass and abundance of survived fingerlings and yearlings is absent. In
the years when biomass is maximal poor year classes are often observed. So, in 2001,
when the stock was the lowest for recent years, one of the most abundant year classes
appeared. Strong year classes appear on average once in a 4-5 year period, although
the available time-series is relatively short. At Fsq=0.23 and Fpa = 0.4, there is less than
5% probability of SSB falling below Bpa in the long term (See Figures 4.3.33—4.3.34).

4.3.6 Biological reference points

Precautionary approach reference points

Biological reference points for this stock are given below:
Biim: 6000 t (lowest observed SSB)
Bpa: 9000 t (Bjoss x 1.4)
Fpa: 0.4 (by analogy with other haddock stocks).

Figure 4.3.35 shows the stock in 2008 to be above Bpa and below Fypa.

Yield-per-recruit analysis

The stock-recruitment scatterplot is shown in Figure 4.3.36. Yield-per-recruit results,
long-term yield and SSB (conditional on the current exploitation pattern) are shown
in Figure 4.3.37. Status quo F (0.23) is approximately 43% lower than Fmax (0.40) and
28% greater than Foi (0.18).

4.3.7 Management plans

There is a need for an internationally agreed management plan. This would require a
management strategy evaluation to identify an appropriate Fusy target. Such a plan
should involve extensive collaboration between stakeholders, scientists and man-
agement authorities in both the design and the monitoring of conservation measures.
Management measures in the haddock fishery could be a combined application of
TAC and limits of fishing efforts and should include effective control and enforce-
ment measures.

4.3.8 Uncertainties and bias in assessment and forecast

The WG considers that the long-term trends in the XSA assessment and survey bio-
mass estimates/indices are probably indicative of the general stock trends. However,
F is considered to be poorly estimated as a consequence of the following sources of
uncertainty in the current assessment:

1) The method of estimating discards from survey data, although considered
appropriate, is likely to be the main source of error.



ICES WGCSE REPORT 2009 | 195

2) There are concerns over the accuracy of landings statistics from Rockall in
earlier years.

3) Historically, there is poor agreement between survey and XSA estimates of
population numbers during some periods. This may be related to potential
inaccuracies in the landings statistics.

4) In 1999 the gear and tow duration were changed on the Scottish survey.
There were no calibrations done to assess possible impacts on catchability
for this survey.

5) The XSA assessment demonstrates trends in catchability, even if reduced
by weak shrinkage.

6) The XSA assessment diagnostics give quite large standard errors on survi-
vors’ estimates (0.3-0.4) and there are often quite different values given by
ScoGFS, F-shrinkage and P-shrinkage.

The WG considers that a longer series of more accurate landings, discards (for non-
Russian fleets) and survey data will be necessary to overcome these deficiencies.

There are concerns about the ability to forecast future catches and landings given
substantial changes in national composition of the fleets operating at Rockall. A sub-
stantial change in TAC may lead to big changes in discarding practices. The Working
Group previously presented forecast for total catch. However, with increased EU
catches with discards, this approach is no longer considered appropriate. The present
forecast predicts future catches disaggregated into landings and discard components.

The WG makes the following reservations about the forecast:

1) The future fleet composition at Rockall is very uncertain.

2) Discard proportion has varied considerably over time (Figure 4.3.29).
However, no major changes in the pattern of discards-at-age have been ob-
served since 1999. Therefore, average proportions for 1999-2008 were used
and it is assumed that these values will also apply for 2009-2011.

4.3.9 Recommendation for next Benchmark

The main conclusion of WGCSE is that and time-series of improved landings and
discard data are needed before progress can be made towards the next benchmark
assessment of this stock.

Because the survey covers only part of the currently known distribution area of had-
dock, it is necessary to use other available survey data for the assessment of this
stock.

No time frame for the next benchmark could be proposed at this stage.

4.3.10 Management considerations

Fishing mortality levels have historically been high. The fishing mortality has de-
creased for small individuals (age 1 and 2) since 2001. Survey-based indices of SSB
indicate that the stock was at a historical low in 2002, but have increased since.

The short-term forecast was presented disaggregated this year. The basis for this
forecast is uncertain. Future management of Rockall haddock should consider the
dynamic nature of fleets and fishing practices.

In 2004, an ICES Expert Group met to deal with a request for advice from the EU and
Russia concerning Rockall haddock management plans. They concluded that the lack
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of alternative assessment approaches precluded the identification of potential alterna-
tive limits to exploitation that may be useful to long-term management. In addressing
this term of reference the Expert Group considered alternative approaches to man-
agement.

The Expert Group acknowledged that the Precautionary Approach requires that
management be implemented in data poor situations. The Expert Group considered
that the principles of the Precautionary Approach may have application to Rockall
haddock provided the implementation considers the particular biology of the target
species and the way it is exploited. For Rockall haddock the Expert Group considered
that the fishing mortality should not be allowed to expand. Adoption of a TAC may
actually allow increased fishing mortality if the stock is declining or there is signifi-
cant unreported catch. Moreover, application of TACs implies that there is a simple
relationship between a recorded landing of a species and the effort exerted on that
species. Such an assumption is unlikely to be true for Rockall haddock. Furthermore,
there are ways of evading TACs including misreporting, highgrading and discarding.
For Rockall haddock these may occur to a large extent because of the remote nature
of the fishery and the processing of catches at sea by some fleets. The Expert Group
concluded that effort regulation rather than TACs may be a better means of control-
ling fishing mortality on Rockall haddock in the long term but that TAC regulation
could be used in future if more objective and accurate biological and fishery informa-
tion are routinely provided (ICES CM 2004/ACFM:33). In circumstances where popu-
lation is dominated by small individuals and differences in length of older and
younger age groups are not great, the effectiveness of using selective properties of
trawl gear is very low. Comparison of the discard practices of the national fleets op-
erating at Rockall indicate that an increase of minimum mesh size (as was the case in
1991) does not result in considerable reduction of the proportion of small individuals
in catches, however catch rates are decreased. ACFM 2007 was unable to forecast
discards and include them in TAC, and as a result, there were no recommendations
on allowable landings. ACOM 2008 recommended applying TAC to landings only.

In the opinion of ACOM 2008, it would be beneficial to develop and introduce into
fisheries practice measures aimed at preventing discards of haddock. Elaboration of
such measures complies with recommendations under the UNGA Resolutions. Chap-
ter VIIIL, item 60 of the UNGA Resolution 61/105 urges States, regional and subre-
gional management organizations and arrangements and other relevant international
organizations that have not done so to take action to reduce or eliminate fish discards
and post-harvest losses, including juvenile fish (UNGA Resolution 61/105, 2007).

In 2004-2008, the analytical methods of stock estimation were improved, the new
data on biology and distribution were obtained, a trawl acoustic survey was carried
out and the biomass of haddock from the Rockall Bank was estimated. The results
from these investigations allow us to draw the following conclusions:

1) As a consequence of the appearance of above-average year classes in 2000
2001, the haddock stock has increased over the past few years. This is cor-
roborated by Russian fishery statistics, biological research data, analytical
calculations and Trawl Acoustic Survey in March 2005.

2) The 2005 year class is also a strong one. It has grown to a catchable size
and will enhance the fishable stock over the next few years.

3) It would be beneficial to conduct the groundfish/trawl-acoustic survey an-
nually. An annual trawl survey covering the whole of the distributional
area may improve the assessment of the stock status.
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4)

5)

6)

7)

Discarding and the use of small-mesh gear have historically resulted in
significant mortality of small haddock.

Regulation measures applied for haddock fishery encourage discards.
Changes in the level of fishing mortality will not improve the situation as it
will still be difficult to present forecasts both for discards and landings,
and consequently for fishing mortality rates. Furthermore, there are ways
of evading recommended fishing mortality including misreporting, high-
grading and discarding.

It would be beneficial to develop and introduce into fisheries practice
measures aimed at preventing discards of undersized haddock.

General management issues aimed at maintaining a healthy stock of Rock-
all haddock, such as changes in landing size, changes in mesh size, use of
square mesh and headline panels, licenses to fishing and closed areas, are
currently being discussed through ongoing negotiations between EU and
the Russian Federation.
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COUNTRY 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008!
Faroe Islands - - - - - - - - - - n/a n/a - - - - 2 2 16
France 2 2 2 2 2 2 - - - 5 2 - 1 - - - - -
Iceland - - - - - - - - - 167 - - - - - - - - -
Ireland 620 640 571 692 956 677 747 895 704 1,021 824 357 206 169 19 105 41 338 721
Norway 38 69 47 68 75 29 24 24 40 61 152 70 49 60 32 33 123 84 36
Portugal - - - - - - - - 4 - - - - - - - - - -
Russian Federation - - - - - - - - - 458 2154 630 1630 4237 5844 4708 2154 1282 1669
Spain 178 187 51 - - 28 1 22 21 25 47 51 7 19 - - 5 - -

UK (E, W and NI) 238 165 74 308 169 318 293 165 561 288 36 - - 56 - - - - -
UK (Scotland) 7139 4792 3777 3045 2535 4439 5753 4114 3768 3970 2470 1205 1145% 1607 4113 332%  440° 1643% 17793
Total 8213 5853 4520 4113 3735 5491 6818 5220 5098 5990 5688 2315 3037 6148 6306 5178 2765 3349 4221
Unallocated catch -4329  -198 800 671 1998 -379  -543  -591 -599  -851 -357 -279 299 94 139 1 0 0 0
WG estimate 3884 5655 5320 4784 5733 5112 6275 4629 4499 5139  5331* 2036* 3336+ 62424 6445 5179 2765 3349 4221

1Preliminary.

2Included in Division VIa.

3Includes Scotland, England, Wales and NI landings.

4includes the total Russian catch.

n/a = not available.
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Table 4.3.2. Details of Russian fleet operations in fishery for the haddock on the Rockall Bank

(Division VIb) in 2008 (preliminary data).

CATCH OF HADDOCK, TONNES

NUMBER OF
MONTH TONNAGE CLASS VESSEL/DAYS Total Catch per hour

March 9 10 83 0.58
April 9 37 568 091

8 32 148 0.30
May 9 5 50 0.57

8 29 147 0.29
September 9 4 59 0.81
October 9 33 361 0.60
November 9 14 250 0.87
Total 1666

Table 4.3.3. Species composition of Russian catch (t) taken with bottom trawls on the Rockall

Bank (Division VIb) in 2008 (preliminary data).

FISH SPECIES MARCH  ArRIL May JUNE Juy  AucGuST  SEPTEMBER OCTOBER NOVEMBER  TOTAL
Haddock 83 716 197 3 59 361 250 1669
Saithe 1 20 3 4 1 1 16 4 50
Anglerfish 3 6 1 1 1 2 13 8 35
Long rough dab 1 1 1 3
Witch 1 2 5 2 1 8 4 23
Other 1 1 2
Total 88 745 2021 1 14 3 63 400 267 1782
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Table 4.3.4. Details of UK fleet operations in fishery for the haddock on the Rockall Bank (Divi-
sion VIb) in 2008 (preliminary data).

CATCH IN TONNES

MONTH COUNTRY GEAR TYPE Total Catch per vessel/day

February Scotland OTB 7.4 2.5

England and Wales OTB 0.3 0.3

March Scotland OTB 239.9 30.0

Scotland OTT 13.5 13.5

April Scotland OTB 576.8 304

Scotland PTB 37.7 18.8

May Scotland OTB 174.6 14.6

Scotland PTB 229 11.4

Northern Ireland SSC 14.8 14.8

June Scotland OTB 102.8 5.4

Scotland OTT 13.6 6.8

July Scotland OTB 136.6 8.0

Scotland OTT 23.8 7.9

August Scotland OTB 125.8 18.0

Scotland OTT 19.5 19.5

September Scotland OTB 219.0 21.9

October Scotland OTB 354 11.8

November Scotland OTB 10.6 5.3

December Scotland OTB 3.6 3.6
Total 1779

OTB - bottom otter trawl, OTT - otter twin trawl, PTB — bottom pair trawl, SSC - Scottish seines.

Table 4.3.5. Details of Irish fleet operations in fishery for the haddock on the Rockall Bank (Divi-
sion VIb) in 2008 (preliminary data).

TIME INTERVAL CATCH IN TONNES EFFORT IN HOURS
1st Quarter 36 730
2nd Quarter 441 5341
3rd Quarter 140 2915
4th Quarter 104 755

Total 721 9740
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Table 4.3.6. Details of Scottish discard trips in the Rockall area (Newton et al., 2003).
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% (BY WEIGHT)

HADDOCK % (BY WEIGHT)
No. oF HOuRs LANDED OF DISCARDED OF
TRIP NO. DATE GEAR HAULS FISHED CATCH HADDOCK
1 May 85 Heavy 20 89.08 74 17.3
Trawl
2 Jun 85 Heavy 28 127.17 74 18.6
Trawl
3 Jun 99 Heavy 21 110.83 41 74.9
Trawl
4 Apr 01 Heavy 11 47.33 96 12.4
Trawl
5 Jun 01 Heavy 35 163.58 58 475
Trawl
6 Aug 01 Heavy 26 130.08 31 69.7
Trawl

Table 4.3.7. Landings and Discards haddock estimates at Rockall from discard observer trips

conducted aboard Irish vessels between 1995 and 2001, and from an observer trip aboard the MFV

(February—March 2000). (ICES CM 2004/ACFM:33).

FAT/  FAT/  FAT/  FAT/  FAT/  FAT/  FAT/
KBG/ KBG/ KBG/ KBG/ KBG/ KBG/ KBG/ FEB DISCARD
00/4 01/12 95/1 95/2 97/7 97/8 98/4 2000 RATE
Landing 3021 942 12727 6893 14258 25866 23805 4400
Discards 1864 926 1146 1893 6625 17926 3687 6200
% 27%
discarded 38.16 49.57 8.26 21.54 31.72 40.90 13.40 58.49
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Table 4.3.8. Haddock in VIb. Tuning data available for Scottish groundfish survey in September.

Haddock WGNSDS 2008 Rockall

101
SCOGFS (Numbers per 10 hours fishing at Rockall)

1991 2008

110.66 0.75

06
1 14458 16 398 4431 683 315 228 37 64 3
1 20336 44912 14631 6135 647 127 200 4 32
1 15220 37959 15689 3716 1104 183 38 73 21
1 23474 13287 11399 4314 696 203 30 12 4
1 16293 16971 6648 5993 1935 483 200 1 6
1 33578 19420 5903 1940 1317 325 69 6 1
1 28897 10693 2384 538 292 281 71 9 1
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1
1 10178 9969 2410 708 279 172 90 64 32
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1
1 31813 7455 521 284 154 39 14 12 14
1 11704 20925 2464 173 105 65 20 10 15
1 2526 10114 10927 1656 138 97 100 26 6
-1 -1 -1 -1 -1 -1 -1 -1 -1 -1
1 24 452 4082 920 1506 2107 231 33 13 7
1 3570 18715 2562 256 1402 1694 349 16 6
1 558 2671 6019 570 254 516 367 28 -1
1 84 222 378 3401 1217 371 164 76 82
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Table 4.3.9. Details of Scottish and Irish effort (in hours) in 1985-2008 (preliminary data).
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SCOTTISH FLEET IRISH FLEET

YEAR SCOTRL* SCOLTR* SCOSETI* IROTB*

1985 8421 3081 1677

1986 7465 4783 507

1987 8786 9737 402

1988 12 450 5521 261

1989 10161 11 946 1411

1990 3249 5335 4552

1991 2995 11 464 6733

1992 2402 9623 3948

1993 1632 11 540 1756

1994 2305 15 543 399

1995 1789 13517 1383 9142
1996 1627 17 324 952 7219
1997 563 16 096 1061 7169
1998 1332 12263 456 7461
1999 11 336 9424 456 8680
2000 12 951 8586 80 9883
2001 7838 1037 42 7244
2002 8304 1100 0 2626
2003 15000 500 50 4618
2004 15200 300 50 2070
2005 7788 32 0 2693
2006 9990 231 0 5903
2007 4534 319 44 6589
2008 2497 1016 82 9740

SCOTRL* - Scottish Heavy Trawl, SCOLTR* — Scottish Light Trawl, SCOSEI* — Scottish Seine,

IROTB* — Irish bottom otter trawl.
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Table 4.3.10. Haddock in VIb International landings, discards and total catch.

NuUM (*1000) WEIGHT, TONNES

YEAR Landings Discards Total Catch! Landings Discards Total Catch?

1991 12302 65832 78134 5656 13228 18884
1992 11418 55964 67383 5321 11871 17192
1993 8767 44656 53423 4781 9853 14634
1994 11400 46628 58028 5732 11023 16755
1995 11784 35467 47251 5587 9168 14756
1996 14066 41506 55572 7072 9356 16428
1997 9965 26980 36945 5167 5894 11061
1998 9034 47831 56865 4986 10862 15848
1999 12930 52881 65811 5356 11062 16418
2000 15999 26033 42031 5444 6609 12053
2001 5361 9222 14583 2123 1535 3658
2002 11167 21899 33066 3117 4152 7270
2003 24409 25087 49496 5969 5521 11490
2004 22705 3989 26694 6437 883 7321
2005 19505 1877 21382 5191 505 5696
2006 9605 1667 11272 2756 386 3142
2007 8936 12261 21197 3348 2242 5590
2008 10209 7603 17812 4221 2100 6320

1Landings and discards.

Table 4.3.11. Haddock in VIb. International catch (landings and discards) numbers-(*10°) at-age.

Run title : HADDOCK LANDISC 2008 ROCKALL

At 15/05/2009 16:55

Catch numbers at age Numbers*10**-3
YEAR 1991 1992 1993 1994 1995 1996 1997 1998 1999
AGE
1 21186 16084 11178 8170 2749 12096 9957 14224 17282
2 33847 24711 19375 20623 9831 18811 10535 19807 21949
3 15189 18584 15494 17868 21584 10911 5388 10173 12203
4 5341 5361 4938 8209 9756 9612 4098 4763 5499
5 1704 1761 1617 2449 2464 3299 5002 3740 3419
6 346 676 461 476 787 751 1758 2767 2684
+gp 522 206 359 232 79 92 206 1391 2776
0 TOTALNUM 78134 67383 53423 58028 47251 55572 36945 56865 65811
Catch numbers at age Numbers*10**-3
YEAR 2000 2001 2002 2003 2004 2005 2006 2007 2008
AGE
1 8222 7667 13363 6576 932 1061 2880 1491 476
2 12581 1961 11119 23606 4112 3723 1475 9829 2207
3 10697 1815 4536 14559 10282 7420 1626 3605 11437
4 4917 1018 2445 2063 9212 8124 2414 1503 1291
5 2050 1038 898 1285 1386 753 2291 2213 507
6 1498 484 260 925 296 109 436 1816 964
+gp 2066 601 444 483 474 193 151 741 930

0 TOTALNUM 42031 14583 33066 49496 26694 21382 11273 21197 17812
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Table 4.3.12. Haddock in VIb. International landings numbers-(*10°) at-age.

Run title : HADDOCK LANDISC 2008 ROCKALL

At 15/05/2009 16:55

Landings numbers at age
YEAR 1991

AGE
87
6807
3011
1344
558
32
+gp 464
0 TOTALNUM 12302

o g~ WN P

Landings numbers at age
YEAR 2000

AGE
33
3445
5081
3006
1295
1176
+gp 1963
0 TOTALNUM 15999

o O WN P

Table 4.3.13. Haddock in VIb. International discards numbers-(*10°) at-age.

Numbers*10**-3

1992 1993
86 28
3642 1919
5624 4740
964 1157
580 489
364 144
160 290
11418 8767

Numbers*10**-3

2001 2002
399 657
941 2983

1232 3998
752 2111
988 809
470 217
579 392

5361 11167

Run title : HADDOCK DISC 2008 ROCKALL

At 15/05/2009 16:55

Discard numbers at age
YEAR 1991

AGE

21099

27040

12178
3998
1146

o0 s WN PP

+gp 58
0 TOTALNUM 65832

Discard numbers at age
YEAR 2000

AGE
8189
9136
5616
1912
755
322
+gp 103
0 TOTALNUM 26033

o O h WN R

Numbers*10**-3

1992 1993
15998 11151
21069 17456
12961 10755

4397 3781

1181 1128

312 317
46 69
55964 44656

Numbers*10**-3

2001* 2002
7268 12706
1019 8136
583 539
266 334
50 89
15 43
21 51
9222 21899

1994

30
1160
5299
3665
1040

66

141
11400

2003

920
8103
11001
1846
1188
878
475
24409

1994

8140
19464
12570

4545

1409

410
91
46628

2003

5655
15503
3558
217
97

48

8
25087

* data calculated using estimates from discard observer trips.

1995

146
5205
4791
1319

279

43
11784

2004

197
1765
9502
9119
1364

286

472

22705

1995*

2748
9685
16379
4965
1145
508
36
35467

2004

735
2346
781
93
22
10

3989

1996

5149
1861
4149
2347
473
85
14066

2005

2835
6866
7913
725
98
182
19505

1996

12094
13662
9051
5463
952
278

41506

2005

174
888

210
28
11
11

1877

1997

2006

2344
768
1290
2356
2269
428
150
9605

1997

9957
10216
3286
1944
1344
218
15
26980

2006

536
707
336
58
22

1667
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1998

2007

31
1220
2709
1074
1539
1623

740
8936

1998

14220
19415
8357
3423
1842
483
91
47831

2007

1459
8610
896
429
674
193

12261

1999

245
2600
2994
1972
1228
1600
2291

12930

2008

17
749
6191
1164
479

848
10209

1999*

17037
19348
9209
3526
2191
1084
485
52881

2008

458
1458
5246

128

28
203
82
7603
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Table 4.3.14. Haddock in VIb. International catch (landings and discards) weights-at-age (kg).

1 2 3 4 5 6 7
1991 0.142 0.240 0.291 0.378 0.469 0.414 0.679
1992 0.133 0.239 0.318 0.362 0.423 0.567 0.844
1993 0.137 0.238 0.334 0.400 0.493 0.503 0.874
1994 0.153 0.233 0.319 0.420 0.469 0.477 0.721
1995 0.118 0.222 0.309 0.401 0.501 0.460 0.843
1996 0.136 0.278 0.314 0.395 0.553 0.575 0.763
1997 0.136 0.240 0.322 0.382 0.512 0.634 0.944
1998 0.141 0.250 0.308 0.354 0.436 0.546 0.662
1999 0.138 0.208 0.272 0.334 0.379 0.483 0.618
2000 0.189 0.250 0.267 0.321 0.382 0.451 0.707
2001 0.133 0.257 0.320 0.416 0.432 0.521 0.713
2002 0.135 0.239 0.237 0.325 0.509 0.580 0.753
2003 0.153 0.203 0.256 0.350 0.384 0.424 0.753
2004 0.147 0.198 0.244 0.294 0.444 0.609 0.753
2005 0.114 0.197 0.235 0.311 0.459 0.600 0.806
2006 0.093 0.198 0.245 0.329 0.441 0.595 0.787
2007 0.114 0.186 0.266 0.296 0.387 0.497 0.569
2008 0.199 0.241 0.291 0.437 0.571 0.669 0.932

Table 4.3.15. Haddock in VIb. International landings weights-at-age (kg).

1 2 3 4 5 6 7
1991 0.302 0.402 0.444 0.592 0.724 0.963 0.704
1992 0.136 0.366 0.455 0.658 0.612 0.759 0.954
1993 0.305 0.402 0.503 0.701 0.830 0.820 0.972
1994 0.314 0.356 0.452 0.558 0.638 1.224 0.890
1995 0.377 0.311 0.414 0.479 0.640 0.699 1.236
1996 0.327 0.436 0.501 0.487 0.627 0.709 0.783
1997 - 0.315 0.401 0.444 0.564 0.661 0.973
1998 0.256 0.344 0.494 0517 0.542 0.591 0.678
1999 0.274 0.338 0.390 0.440 0.505 0.601 0.665
2000 0.272 0.404 0.379 0.407 0.473 0.513 0.740
2001 0.274 0.426 0.383 0518 0.426 0.518 0.677
2002 0.240 0.422 0.416 0.541 0.565 0.649 0.818
2003 0.100 0.164 0.246 0.351 0.388 0.423 0.758
2004 0.142 0.172 0.241 0.293 0.446 0.617 0.754
2005 0.103 0.184 0.230 0.310 0.461 0.614 0.824
2006 0.084 0.167 0.223 0.327 0.440 0.598 0.789
2007 0.096 0.238 0.275 0.322 0.450 0.523 0.570
2008 0.125 0.197 0.302 0.444 0.583 0.752 0.984
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Table 4.3.16. Haddock in VIb. International discards weights-at-age (kg).

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Table 4.3.17. Haddock VIb. Stock weights-at-age (kg).

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

1
0.142
0.133
0.137
0.153
0.118
0.136
0.136
0.141
0.139
0.189
0.135
0.137
0.161
0.148
0171
0.132
0.115
0.202

1
0.142
0.133
0.137
0.153
0.118
0.136
0.136
0.141
0.138
0.189
0.133
0.135
0.153
0.147
0.114
0.093
0.114
0.199

2
0.199
0.217
0.220
0.226
0.220
0.218
0.238
0.248
0.212
0.267
0.247
0.254
0.223
0.218
0.240
0.233
0.179
0.264

2
0.240
0.239
0.238
0.233
0.222
0.278
0.240
0.250
0.208
0.250
0.257
0.239
0.203
0.198
0.197
0.198
0.186
0.241

3
0.253
0.258
0.260
0.263
0.276
0.276
0.272
0.267
0.255
0.289
0.294
0.308
0.287
0.282
0.298
0.334
0.239
0.279

3
0.291
0.318
0.334
0.319
0.309
0.314
0.322
0.308
0.272
0.267
0.320
0.237
0.256
0.244
0.235
0.245
0.266
0.291

4
0.306
0.298
0.307
0.308
0.325
0.326
0.312
0.291
0.288
0.311
0.344
0.335
0.342
0.343
0.357
0.420
0.232
0.370

0.378
0.362
0.400
0.420
0.401
0.395
0.382
0.354
0.334
0.321
0416
0.325
0.350
0.294
0311
0.329
0.296
0.437

5
0.345
0.330
0.346
0.345
0.341
0.370
0.372
0.327
0.313
0.330
0.412
0.398
0.337
0.324
0.387
0.495
0.244
0.351

0.469
0.423
0.493
0.469
0.501
0.553
0.512
0.436
0.379
0.382
0.432
0.509
0.384
0.444
0.459
0.441
0.387
0.571

6
0.358
0.342
0.359
0.356
0.329
0.348
0.442
0.336
0.318
0.334
0.440
0.338
0.440
0.371
0.473
0.435
0.280
0.358

0.414
0.567
0.503
0.477
0.460
0.575
0.634
0.546
0.483
0.451
0.521
0.580
0.424
0.609
0.600
0.595
0.497
0.669

7
0.478
0.464
0.462
0.458
0.379
0.524
0.568
0.436
0.410
0.462
0.495
0.367
0.510
0.469
0.506
0.435
0.406
0.392

0.679
0.844
0.874
0.721
0.843
0.763
0.944
0.662
0.618
0.707
0.713
0.753
0.753
0.753
0.806
0.787
0.569
0.932
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Table 4.3.18. XSA diagnostics in assessment of Haddock in VIb.

Lowestoft VPA Version 3.1
14/05/2009 23:18

Extended Survivors Analysis

HADDOCK LANDISC 2004 ROCKALL

CPUE data from file had6b.tun

Catch data for 18 years. 1991 to 2008. Ages 1to 7.

Fleet First Last First Last Alpha Beta
year year age age

SCOGFS 1991 2008 0 6 0.66 0.75

Time series weights :

Tapered time weighting not applied

Catchability analysis :
Catchability dependent on stock size for ages < 4
Regression type = C

Minimum of 10 points used for regression
Survivor estimates shrunk to the population mean for ages < 4

Catchability independent of age for ages >= 5

Terminal population estimation :

Survivor estimates shrunk towards the mean F
of the final 4 years or the 3oldest ages.

S.E. of the mean to which the estimates are shrunk = 1.000

Minimum standard error for population
estimates derived from each fleet = .300

Prior weighting not applied

Tuning converged after 27 iterations

1

Regression weights

1 1 1 1 1 1 1 1 1 1

Fishing mortalities
Age 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
0.495 0.389 0.114 0.148 0.171 0.05 0.036 0.047 0.068 0.036

0.739 0.842 0.149 0.241 0.421 0.154 0.288 0.065 0.223 0.135
0.895 1.055 0.265 0.604 0.571 0.327 0.456 0.196 0.224 0.439
0.942 1.247 0.245 0.692 0.618 0.905 0.466 0.261 0.28 0.116
0.862 1.247 1.021 0.356 1.023 1.211 0.159 0.229 0.406 0.143

1.35 1.317 1.257 0.785 0.772 0.696 0.257 0.13 0.286 0.31

o WN P
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Table 4.3.18. cont.

XSA population numbers (Thousands)

AGE
YEAR 1 2 3 4 5 6
1999 4.89E+04 4.64E+04 2.28E+04 9.96E+03 6.54E+03 4.00E+03
2000 2.82E+04 2.44E+04 1.81E+04 7.62E+03 3.18E+03 2.26E+03
2001 7.86E+04 1.57E+04 8.62E+03 5.17E+03 1.79E+03 7.48E+02
2002 1.07E+05 5.75E+04 1.11E+04 5.41E+03 3.31E+03 5.29E+02
2003 4.62E+04 7.59E+04 3.70E+04 4.95E+03 2.22E+03 1.90E+03
2004 2.11E+04 3.19E+04 4.08E+04 1.71E+04 2.18E+03 6.53E+02
2005 3.28E+04 1.65E+04 2.24E+04 2.41E+04 5.66E+03 5.32E+02
2006 6.95E+04 2.59E+04 1.01E+04 1.16E+04 1.24E+04 3.96E+03
2007 2.52E+04 5.43E+04 1.99E+04 6.81E+03 7.33E+03 8.06E+03
2008 1.50E+04 1.93E+04 3.56E+04 1.30E+04 4.21E+03 4.00E+03

Estimated population abundance at 1st Jan 2009
0.00E+00 1.18E+04 1.38E+04 1.88E+04 9.48E+03 2.99E+03
Taper weighted geometric mean of the VPA populations:
5.48E+04 4.25E+04 2.49E+04 1.13E+04 4.77E+03 1.84E+03
Standard error of the weighted Log(VPA populations) :
0.614 05579 0.5206 0.5023 0.5785 0.8564
Log catchability residuals.

Fleet: SCOGFS

Age 1991 1992 1993 1994 1995 1996 1997 1998
1 -0.33 0.15 -0.06 0 0.2 0.32 -0.14 99.99
2 -0.41 0.34 0.26 -0.1 0.2 0.28 -0.12 99.99
3 -0.29 0.46 021 0.05 -0.02 -0.02 -0.35 99.99
4 -0.13 0.65 0.5 0.22 0.87 0.08 -1.09 99.99
5 -0.19 0.16 0.59 -0.44 0.92 0.03 -0.64 99.99
6 0.04 0.21 -0.03 -0.13 0.12 -0.16 -0.38 99.99

Age 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
1 0.32 99.99 -0.43 -0.22 0.27 99.99 0.12 0.13 0.18 -0.54
2 -0.1 99.99 -0.06 -0.49 0.09 99.99 0.25 0.26 0.03 -0.45
3 -0.05 99.99 0.27 -0.1 -0.24 99.99 0.18 0.04 -0.24 0.1
4 -0.27 99.99 -0.7 -0.81 -0.5 99.99 0.54 0.71 -0.45 0.36
5 -0.35 99.99 -043 -1 0.27 99.99 -0.41 0.85 0.31 0.35
6 -0.17 99.99 -0.42 -0.05 0.28 99.99 0.08 0.34 -0.21 -0.3

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age 4 5 6
Mean Log -2.5042 -25355 -2.5355
S.E(Log q 0.6139 05577 0.2367

Regression statistics :

Ages with g dependent on year class strength

Age Slope t-value Intercept RSquare No Pts Regs.e Meanlogq
1 0.5 3.889 6.31 0.82 15 0.29 -1.55
2 0.53 3.535 6.12 0.82 15 0.29 -2.14
3 0.48 4.63 6.49 0.86 15 0.23 -2.5

Ages with g independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Reg s.e Mean Q
4 0.61 2434 5.18 0.75 15 0.32 -2.5
5 0.95 0.185 282 0.53 15 0.55 -2.54

6 1 -0.036 257 0.93 15 0.24 -2.59
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Table 4.3.18. cont.

Terminal year survivor and F summaries :
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Age 1 Catchability dependent on age and year class strength

Year class = 2007

Fleet Est Int Ext Var N Scaled Estimated
Su s.e s.e Ratio Weights F
SCOGFS 6902 0.372 0 0 1 0.623 0.06
P shrinke 42483 0.56 0.287 0.01
F shrinka 8341 1 0.089 0.05
Weighted prediction :
Survivors Int Ext N Var F
atend ofy s.e s.e Ratio
11830 0.3 0.69 3 2.333 0.036
Age 2 Catchability dependent on age and year class strength
Year class = 2006
Fleet Est Int Ext Var N Scaled Estimated
Su s.e s.e Ratio Weights F
SCOGFS 12347 0.226 0.314 1.39 2 0.778 0.15
P shrinke 24922 0.52 0.174 0.077
F shrinka 9935 1 0.047 0.183
Weighted prediction :
Survivors Int Ext N Var F
atendofy s.e s.e Ratio
13814 0.2 0.23 4 1.151 0.135
Age 3 Catchability dependent on age and year class strength
Year class = 2005
Fleet Est Int Ext Var N Scaled Estimated
Su s.e s.e Ratio Weights F
SCOGFS 20467 0.175 0.027 0.15 3 0.787 0.409
P shrinke 11273 0.5 0.17 0.651
F shrinka 29326 1 0.043 0.302
Weighted prediction :
Survivors Int Ext N Var F
atend ofy s.e s.e Ratio
18780 0.17 0.13 5 0.774 0.439
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Table 4.3.18 cont.
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Age 4 Catchability constant w.r.t. time and dependent on age

Year class = 2004

Fleet Esl
Su

SCOGFS 10126
F shrinka 1889

Weighted prediction :

Survivors Int
atendofy s.e

9483 0.17

Int
s.e
0.168

1

Ext
s.e
0.2

Ext
s.e
0.13

5

Var
Ratio
0.77

Var
Ratio
1.198

Age 5 Catchability constant w.r.t. time and dependent on age

Year class = 2003

Fleet Esl
Su

SCOGFS 3310
F shrinka 698

Weighted prediction :

Survivors Int
atend ofy s.e
2991 0.2

Int
s.e
0.2

Ext
s.e
0.23

Ext
s.e
0.132

5

Var
Ratio
0.66

Var
Ratio
1.15

Age 6 Catchability constant w.r.t. time and age (fixed at the value for age) 5

Year class = 2002

Fleet Esl
Su

SCOGFS 2352
F shrinka 3313

Weighted prediction :

Survivors Int
atend ofy s.e

2402 0.19

Int
s.e
0.187

Ext
s.e
0.14

Ext
s.e
0.161

6

Var
Ratio
0.86

Var
Ratio
0.777

N Scaled Estimated
Weights F
4 0.961 0.109
0.039 0.482
F
0.116
N Scaled Estimated
Weights F
4 0.935 0.13
0.065 0.505
F
0.143
N Scaled Estimated
Weights F
5 0.938 0.316
0.062 0.234
F
0.31
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Table 4.3.19. Haddock in VIb. Fishing mortality-at-age.

Run title : HADDOCK LANDISC 2004 ROCKALL

At 14/05/2009 23:18

Terminal Fs derived using XSA (With F shrinkage)

Table 8 Fishing mortality (F) at age

YEAR

AGE

+gp
0 FBAR 2-5

OO0 WNBRE

1991

0.2398

0.602
0.8967
0.9351

0.427
0.6386
0.6386
0.7152

1992

0.1772
0.4878

0.807
0.9826

0.976
0.2983
0.2983
0.8133

1993

0.1069
0.3358
0.6568
0.5155
0.9567
0.7532
0.7532
0.6162

Table 8 Fishing mortality (F) at age

YEAR

AGE

+gp
0 FBAR 2-5

O wWNBRE

1999

0.4948
0.7395
0.8953
0.9419
0.8622
1.3502
1.3502
0.8597

2000

0.3886
0.8422
1.0548
12473
1.247
1.317
1.317
1.0978

2001

0.114
0.1488
0.2651
0.2452
1.0209
1.2573
1.2573

042

1994

0.1411
0.2935
0.5968
0.9188
0.5251
0.8591
0.8591
0.5836

2002

0.1478
0.2407
0.6043

0.692
0.3559
0.7847
0.7847
0.4732

1995

0.0507
0.2519
0.5728
0.7862
0.8034
0.3163
0.3163
0.6036

2003

0.171
0.4211
0.5712
0.6182
1.0226
0.7722
0.7722
0.6583

Table 4.3.20. Haddock in VIb. Stock number-(*10%)at-age.

Run title : HADDOCK LANDISC 2004 ROCKALL

At 14/05/2009 23:18

Terminal Fs derived using XSA (With F shrinkage)

Table 10 Stock number at age (start of year)

YEAR

AGE

O A wWNRE

+gp
0 TOTAL

Table 10 Stock number at age (start of year)

YEAR

AGE

O b wWNRE

+gp
0 TOTAL

1991

109822
82705
28353
9717
5419
809
1207

238032

1999

48935
46413
22800
9960
6540
4004
4045
142697

1992

109475
70745
37087

9469
3123
2895
877
233672

2000

28223
24427
18140
7625
3179
2261
3048
86903

1993

121807
75077
35562
13548

2902
964
740

250600

2001

78644
15668
8615
5172
1793
748
908
111548

Numbers*10**-3

1994

68625
89612
43937
15096
6625
913
439
225247

1995

61462
48793
54708
19805
4931
3208
319
193227

199%

62510
47833
31053
25260
7387
1808
219
176070

Numbers*10**-3

2002

107485
57451
11053
5411
3314
529
889

186133

2003

46226
75910
36976
4945
2218
1901
978
169153

2004

21139
31897
40790
17100
2182
653
1031
114791

1996

0.2406
0.5703
0.4916
0.5456
0.6804
0.6142
0.6142

0.572

2004

0.05
0.1537
0.3265
0.9048
1.2111
0.6961
0.6961

0.649

1997

71753
40233
22141
15551
11984
3063
353
165080

2005

32812
16463
22395
24092
5665
532
937
102897

ICES WGCSE REPORT 2009

1997

0.1665
0.3416
0.3133
0.3443
0.6185
1.0065
1.0065
0.4044

2005

0.0364
0.2876

0.456
0.4662
0.1588
0.2566
0.2566
0.3421

1998

72409
49737
23408
13253
9024
5286
2616
175732

2006

69525
25904
10110
11621
12375
3957
1367
134860

1998

0.2447
0.58
0.6545
0.5062
0.6126
0.864
0.864
0.5883

2006

0.0469

0.065
0.1957
0.2608
0.2289
0.1298
0.1298
0.1876

2007

25233
54317
19874
6806
7331
8059
3265
124885

2007

0.0675
0.2231
0.2237
0.2797
0.4059
0.2864
0.2864
0.2831

2008

14974
19310
35577
13009
4213
4000
3833
94916

2008

0.0357

0.135
0.4389
0.1162
0.1426
0.3098
0.3098
0.2082

2009

11830
13814
18780
9483
2991
4704
61602

FBAR .+

0.05
0.1411
0.2861
0.2189
0.2591

0.242

GMST 91-**  AMST 91-**

62353
43949
24721
11531
4684
1598

69428
49929
27946
12977
5541
2096
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Table 4.3.21. Haddock in VIb. Summary table.

Run title : HADDOCK LANDISC 2004 ROCKALL

At 14/05/2009 23:18

Table 16 Summary

Terminal Fs derived using XSA (With F shrinkage)

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Arith.
Mean
0 Units

(without SOP correction)

RE TOTALE
Age 1

109822 51064
109475 50392
121807 54415
68625 55594
61462 47147
62510 46819
71753 40896
72409 43097
48935 32848
28223 23121
78644 21206
107485 35283
46226 36073
21139 26546
32812 23421
69525 26783
25233 28981
14974 32325
63948 37556
(Thousar (Tonnes

TOTSPE

15620
18924
19859
24215
29062
25020
21481
20454
16441
11680

6720

7041
13590
17123
16430
15188
16001
24692

17752
(Tonnes

LANDIN  YIELD/S!

5655
5320
4784
5733
5587
7075
5166
4984
5221
4558
1918
2571
5961
6400
5191
2759
3348
4205

4802
(Tonnes)

0.362
0.2811
0.2409
0.2368
0.1923
0.2828
0.2405
0.2437
0.3175
0.3902
0.2854
0.3651
0.4386
0.3738

0.316
0.1817
0.2092
0.1703

0.2849

FBAR 2-5

0.7152
0.8133
0.6162
0.5836
0.6036
0.572
0.4044
0.5883
0.8597
1.0978
0.42
0.4732
0.6583
0.649
0.3421
0.1876
0.2831
0.2082

0.5598
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Table 4.3.22. Haddock in VIb. Input data for short-term forecast.

MFDP version 1a

Run: 2009

Time and date: 22:45 18,05,09
Fbar age range (Total) : 2-5
Fbar age range Fleet1 : 2-5

2009
Age N Mat PF
1 9710 0.2 0 0
2 11830 0.2 0 0
3 13814 0.2 1 0
4 18780 0.2 1 0
5 9483 0.2 1 0
6 2991 0.2 1 0
7 4704 0.2 1 0
Catch
Age Sel DSel DCwt
1 0.0109 0.101 0.0391 0.15
2 0.0516 0.201 0.0895 0.225
3 0.1995 0.267 0.0866 0.284
4 0.1756 0.364 0.0433 0.341
5 0.2162 0.491 0.0428 0.363
6 0.2097 0.624 0.0323 0.358
7 0.2287 0.781 0.0132 0411
2010
Age N Mat PF
1 62353 0.2 0 0
2. 0.2 0 0
3. 0.2 1 0
4. 0.2 1 0
5. 0.2 1 0
6. 0.2 1 0
7. 0.2 1 0
Catch
Age Sel DSel DCwt
1 0.0109 0.101 0.0391 0.15
2 0.0516 0.201 0.0895 0.225
3 0.1995 0.267 0.0866 0.284
4 0.1756 0.364 0.0433 0.341
5 0.2162 0.491 0.0428 0.363
6 0.2097 0.624 0.0323 0.358
7 0.2287 0.781 0.0132 0411
2011
Age N Mat PF
1 62353 0.2 0 0
2. 0.2 0 0
3. 0.2 1 0
4. 0.2 1 0
5. 0.2 1 0
6. 0.2 1 0
7. 0.2 1 0
Catch
Age Sel DSel DCwt
1 0.0109 0.101 0.0391 0.15
2 0.0516 0.201 0.0895 0.225
3 0.1995 0.267 0.0866 0.284
4 0.1756 0.364 0.0433 0.341
5 0.2162 0.491 0.0428 0.363
6 0.2097 0.624 0.0323 0.358
7 0.2287 0.781 0.0132 0411

Input units are thousands and kg - output in tonnes

PM

PM

PM

ICES WGCSE REPORT 2009

SWt
0.135
0.209
0.268
0.354
0.466
0.587
0.752

[eNeNelNeoNeNeNe]

SWt
0.135
0.209
0.268
0.354
0.466
0.587
0.752

[eNeNelNeoNeNeNe]

SWt
0.135
0.209
0.268
0.354
0.466
0.587
0.752

[eNeNelNeoNeNe Nl
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Table 4.3.23. Haddock in VIb. Short-term forecast.

MFDP version la
Run: 2009

Time and date: 22:45 18,05,09

Fbar age range (Total) : 2-5
Fbar age range Fleet1 : 2-5

2009
Catch
SSB FMult
20062

Biomass
23846

2010
Catch
SSB FMult
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255
18255

Biomass
28253

Input units are thousands and kg - output in tonnes

1

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2
2.2
2.4
2.6
2.8

3
3.2
3.4
3.6
3.8

4

Landings
FBar
0.1607

Landings
FBar

0
0.0321
0.0643
0.0964
0.1286
0.1607
0.1929
0.225
0.2572
0.2893
0.3215
0.3536
0.3857
0.4179
0.45
0.4822
0.5143
0.5465
0.5786
0.6108
0.6429

Yield

Yield

3480

0
729
1424
2088
2721
3325
3902
4452
4977
5479
5957
6414
6851
7268
7666
8046
8409
8756
9088
9405
9708

Discards
FBar
0.0656

Discards
FBar

0
0.0131
0.0262
0.0393
0.0524
0.0656
0.0787
0.0918
0.1049
0.118
0.1311
0.1442
0.1573
0.1704
0.1835
0.1967
0.2098
0.2229
0.236
0.2491
0.2622

Yield

Yield

| 215
915
2011

Biomass SSB
0 39097 20010
203 38053 19072
399 37054 18178
589 36099 17327
773 35186 16517
951 34313 15746
1123 33477 15011
1290 32678 14312
1451 31912 13646
1608 31180 13011
1760 30479 12407
1908 29807 11831
2051 29164 11283
2190 28547 10761
2326 27957 10263
2457 27390 9789
2585 26848 9338
2709 26327 8908
2829 25828 8498
2947 25349 8108
3061 24889 7736
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Table 4.2.24. Haddock in VIb. Detailed short-term forecast output.

MFDP version la

Run: 2009

Time and date: 22:45 18,05,09
Fbar age range (Total) : 2-5
Fbar age range Fleet1 : 2-5

ICES WGCSE REPORT 2009

Year: 2009 F multiplier 1 Fleetl HCF 0.1607 Fleetl DFL 0.0656
Catch
Age F CatchNos Yield DF DCatchNos DYield StockNos Biomass SSNos(Jan) SSB(Jan) SSNos(ST) SSB(ST)
1 0.0109 94 9 0.0391 336 50 9710 1311 0 0 0 0
2 0.0516 517 104 0.0895 897 202 11830 2472 0 0 0 0
3 0.1995 2183 583 0.0866 947 269 13814 3702 13814 3702 13814 3702
4 0.1756 2694 981 0.0433 664 227 18780 6648 18780 6648 18780 6648
5 0.2162 1644 807 0.0428 325 118 9483 4419 9483 4419 9483 4419
6 0.2097 507 316 0.0323 78 28 2991 1756 2991 1756 2991 1756
7 0.2287 870 679 0.0132 50 21 4704 3537 4704 3537 4704 3537
Total 8508 3480 3299 915 71312 23846 49772 20062 49772 20062
Year: 2010 F multiplier 2 Fleetl HCF 0.3215 Fleetl DFE  0.1311
Catch
Age F CatchNos Yield DF DCatchNos DYield StockNos Biomass SSNos(Jan) SSB(Jan) SSNos(ST) SSB(ST)
1 0.0218 1174 119 0.0782 4213 632 62353 8418 0 0 0 0
2 0.1032 619 124 0.179 1074 242 7562 1580 0 0 0 0
3 0.399 2338 624 0.1732 1015 288 8411 2254 8411 2254 8411 2254
4 0.3512 2206 803 0.0866 544 185 8496 3008 8496 3008 8496 3008
5 0.4324 3811 1871 0.0856 754 274 12353 5756 12353 5756 12353 5756
6 0.4194 1820 1136 0.0646 280 100 5992 3518 5992 3518 5992 3518
7 0.4574 1639 1280 0.0264 95 39 4946 3720 4946 3720 4946 3720
Total 13608 5957 7975 1760 110114 28253 40199 18255 40199 18255
Year: 2011 F multiplier 2 Fleetl HCF 0.3215 Fleetl DFE  0.1311
Catch
Age F CatchNos Yield DF DCatchNos DYield StockNos Biomass SSNos(Jan) SSB(Jan) SSNos(ST) SSB(ST)
1 0.0218 1174 119 0.0782 4213 632 62353 8418 0 0 0 0
2 0.1032 3782 760 0.179 6560 1476 46192 9654 0 0 0 0
3 0.399 1298 347 0.1732 563 160 4669 1251 4669 1251 4669 1251
4 0.3512 1009 367 0.0866 249 85 3886 1376 3886 1376 3886 1376
5 0.4324 1385 680 0.0856 274 100 4490 2092 4490 2092 4490 2092
6 0.4194 1830 1142 0.0646 282 101 6025 3537 6025 3537 6025 3537
7 0.4574 1829 1428 0.0264 106 43 5520 4151 5520 4151 5520 4151
Total 12308 4843 12247 2597 133135 30479 24590 12407 24590 12407

Input units are thousands and kg - output in tonnes
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Table 4.3.25. Haddock VIb. Stock numbers of recruits and their source for recent year classes used

in predictions and the relative (%) contributions to landings and SSB (by weight) of these year

classes.

Year-class

Stock No. (thousands)

of

Source

Status Quo F:

% in
% in

% in
% in
% in

2009
2010

2009
2010
2011

2005 2006
69525 25233
1 year-olds
XSA XSA
landings 28.2 16.8
landings 31.6 13.3
SSB 331 185
SSB 315 16.5
SSB 29.1 16.5
GM : geometric mean recruitment
a) 2010 landings

2007
14974
XSA
3.0
10.7
0.0

123
116

2008 2009

9710 62353

RCT3 GM91-06

03 -

2.0 1.8
0.0 -
0.0 0.0
9.2 0.0
Haddock V|b

: Year-class % contribution to

b) 2011 ssB

2009
GM91-06 2008
RCT3

201
X

07

2007

S,

7iy
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Figure 4.3.1. Length distribution and quantity of haddock lifted on board and landings by Scot-
tish trawlers in 1999 and 2001 (unpublished data, Newton, 2004).
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Figure 4.3.2. Distribution of haddock (catch per 30 minutes) on the Rockall Bank in 2008 from the
Scottish trawl survey.
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Figure 4.3.3. Rockall haddock in VIb. Scottish, Irish and Russian effort in 1985-2008.
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Figure 4.3.4

1 - Scottish Ipue (all gears).

2 —Irish trawlers lpue.

3 - Cpue of Russian trawlers (BMRT type, tonnage class 10 in 1999-2007, and tonnage class 9 in 2008).
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Figure 4.3.5. Dynamics of haddock total biomass (ICES, 2008a; ICES, 2008b) and directed fishing
efficiency (t per a trawling hour) for tonnage class 10 vessels in 1999-2007.
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Figure 4.3.6. Total landings and discards of Rockall haddock (“000 individuals).
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Figure 4.3.7. Total landings and discards of Rockall haddock (tonnes).
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Figure 4.3.8. Haddock in VIb. Mean weights-at-age a) in catch and b) in stock.
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Figure 4.3.9. Haddock in VIb. Log catch-(with discards in numbers)at-age by year.
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Figure 4.3.10. Haddock in VIb. Log landings-(in numbers)at-age by year.
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Figure 4.3.11. Haddock in VIb. Log catch-(with discards, in numbers)at-age by year class.
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Figure 4.3.12. Haddock in VIb. Log landings-(without registered discards, in numbers)at-age by

year class.
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Figure 4.3.13. Haddock in VIb. Catch curves (with registered discards).
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Figure 4.3.14. Haddock in VIb. Catch curves (landings without registered discards).
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Figure 4.3.15. Haddock in VIb. Log survey cpue at-age by year.
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Figure 4.3.16. Haddock in VIb. Log survey cpue by year class.
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Figure 4.3.18. SURBA analysis for Rockall haddock.
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Figure Haddock, Rockall. Shott term forecast
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Figure Haddock, Rockall. Sensitivity analysis of short term forecast.
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Northern Shelf Area

5.1 Northern Shelf Area overview

5.1.1 Description of fisheries

UK (Scottish) vessels account for 43% of the reported anglerfish landings from the
Northern Shelf area. The Danish and Norwegian fleets are the next most important
exploiters of this stock in the North Sea while Irish and French vessels take a signifi-
cant proportion of the landings from the West of Scotland. A brief description of the
recent anglerfish fisheries on the northern shelf is given by country below:

The Scottish fishery

The main fleets catching anglerfish in Scotland consist of mixed demersal trawl fish-
eries operating along the shelf edge in both Divisions Vla and IVa and a more inshore
Nephrops fishery in which anglerfish is an important bycatch. There is also a fleet op-
erating in VIb which consists of larger trawlers targeting haddock and anglerfish at
Rockall. Fishing activity of the mixed demersal trawlers at Rockall has increased in
2007, but no other significant changes in fleet behaviour are known to have occurred
in 2007. A general description of recent changes in the fishery can now be found in
the stock annex.

The Irish Fishery

The landings of anglerfish by Irish vessels in Vla are mainly taken by the otter trawl
fleet. Reported landings in 2007 were mainly taken on the slope in the southern part
of VIa with some landings also reported from the Stanton Bank area. Fishing activity
in terms of kW days has declined in VIa in recent years due to reduced quotas and
effort allocations. Following a number of years of minimal Irish fishing activity at
Rockall, at least 10 vessels (>24 m, 1000 hp+) are reported to have shifted from deeper
water to the mixed fishery in VIb in 2008. These vessels have some bycatches of an-
glerfish in what is primarily a haddock directed fishery.

The Danish Fishery

The geographical distribution of the Danish fishery for anglerfish in 2007 is shown in
Figure 6.1.2. This figure (quantity of landings by ICES rectangle) is based on logbook
records. The majority of Danish anglerfish landings are taken in the northeastern
North Sea, in the part constituting the Norwegian Deeps, situated in the Norwegian
EEZ of the North Sea. Other important fishing areas for anglerfish are the Fladen
Ground (also in IVa) and in the Skagerrak (Illa). Landings by fishery are shown in
Figure 6.1.3. No significant changes are in evidence in 2007 and a general description
of the fisheries can be found in the Stock Annex.

The Norwegian fishery for Anglerfish in the North Sea

This overview is based on Norwegian sale slips data. The majority of the Norwegian
anglerfish landings from Division IVa are taken in the directed, coastal, gillnetting
fishery (Figure 6.1.4). The remaining 30—40% of the Norwegian landings from IVa is
mostly taken as bycatch in different trawl fisheries. A similar pattern is found for
Skagerrak (IlIa) (Table 6.1.6). The third quarter has in recent years been the most im-
portant season for the directed fishery, while the second quarter seems to be more
important for other gears.
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Other fisheries

French demersal trawlers also take a considerable proportion of the total landings
from the West of Scotland area. The vessels catching anglerfish may be targeting
saithe and other demersal species or fishing in deep water for roundnose grenadier,
blue ling or orange roughy. It is not known to what extent the increased restrictions
to deep-water fisheries have affected the French fishery for anglerfish. No details
were available on French fisheries in 2007 or 2008.

In addition to these demersal trawl fisheries, a deep-water gillnet fleet continues to
operate on the continental slopes to the West of the British Isles, North of Shetland, at
Rockall and the Hatton Bank. These vessels, though mostly based in Spain, are regis-
tered in the UK, Germany and other countries outside the EU such as Panama. The
fishery is conducted in depths greater than 200 m, with the main target species being
anglerfish and deep-water sharks. Gear loss and discarding of damaged catch are
thought to be substantial in this fishery. Until recently these fisheries have not been
well documented or understood and have been largely unregulated, with little or no
information on catch composition, discards and a high degree of suspected misre-
porting (Hareide ef al., 2006). In recent years, there have been around 16 vessels par-
ticipating in the fishery, 12 UK registered and four German registered.

5.1.2 Regulations and their effects

In response to the concerns with gillnet fisheries for deep-water sharks and anglerfish
in Subarea VI, the EC banned the setting of gillnets in waters greater than 200 m in
2006 (Council Regulation 51/2006). However, this regulation was reviewed in July
2006 and a new regulation put in place which is a permanent ban, but allows a dero-
gation for entangling nets in waters less than 600 m, not exceeding 100 km in total
length with a maximum soak time of 72 hours. (The relevant regulation can be found
in EC Regulation No 40/2008 Annex III, article 8 and this also applies to Division IVa
in 2008). NEAFC have also introduced an indefinite ban.

5.1.3 Changes in fishing technology and fishing patterns

The draft report of the 2008 WG on Fish Technology and Fish Behaviour also high-
lights several issues relating to recent (2008) changes in fishing technology and fleet
behaviour which are relevant to the Northern Shelf anglerfish fishery. These include
a number of measures with the aim of reducing cod mortality such as real-time clo-
sures which could imply a greater effort on anglerfish. However, there are reported
changes in fleet behaviour which may have resulted in a reduction in effort in VIa
(and increases in IVa and VIb), including a shift of Scottish vessels to the North Sea
Nephrops fishery and further effort increases in the Irish fleet fishing at Rockall. Addi-
tionally, there is reported to be a general shift from twin to single trawl, driven by
rising fuel costs which may result in a decrease in Ipue.
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Anglerfish (Lophius piscatorius and L. budegassa) in Division lla, lllq,
Subarea IV and VI

The WGNSDS considered the stock structure of anglerfish on a wider European scale
in 2004, and found no conclusive evidence to indicate an extension of the stock area
northwards to include Division Ila. However, for the purposes of reporting, angler-
fish in Ila is treated in a separate section (5.2.2) from anglerfish on the northern shelf
(Division Illa, Subarea IV and VI, Section 5.2.1), but the advice refers to both.

Anglerfish in Division Illa, Subarea IV and VI

There has been no assessment of the anglerfish stock on the northern shelf since 2003.
Recent ACFM review groups have highlighted the generally poor data for this stock
and the need to continue with the recently instigated data collection schemes (both
survey and commercial data) in order to obtain time-series of sufficient length. Since
2005, an annual science- industry partnership survey has been conducted by the Scot-
tish, and in some years, Irish institutes: updates to these survey data are presented
this year, along with updates to catch and effort data where available.

ICES advice applicable to 2008 and 2009

The ICES advice for 2008 (Single Stock Exploitation Boundaries) was as follows,
and applied to Subarea VI, Subarea IV, Division IIla and also Division Ila:

“The available information is inadequate to evaluate spawning stock or fishing mor-
tality relative to precautionary reference points. The effort in fisheries that catch an-
glerfish should not be allowed to increase and the fishery must be accompanied by
mandatory programmes to collect catch and effort data on both target and bycatch
fish.”

The ICES advice for 2009 (Single Stock Exploitation Boundaries) was as follows:

The new data available for this stock do not change the perception of the stock and do
not give reason to change the advice from 2007. The advice for the fishery in 2009 is
therefore the same as the advice given in 2007 for the 2008 fishery: The effort in fish-
eries that catch anglerfish should not be allowed to increase and the fishery must be
accompanied by mandatory programmes to collect catch and effort data on both tar-
get and bycatch fish.

In addition, ICES offers the following considerations: Following ICES suggestions in
2005 a number of initiatives were instigated covering anglerfish in Division IVa and
Subarea VI:

e dedicated Scottish and Irish scientific anglerfish surveys which are coordi-
nated to involve the use of both research vessels and commercial fishing
vessels;

e a Scottish tallybook scheme (linked to a longer time-series of personal dia-
ries);

¢ increased observer coverage (short-term initiative in 2006).

Data are currently being gathered, with improvements to both industry-related data
and surveys covering Subarea VI and part of the North Sea. There are currently 3

years of survey-derived absolute abundance estimates and 2 complete years of Scot-
tish tallybook data providing commercial catch data.

Mixed fisheries advice for all relevant areas can be found in Section 1.7.
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General

Stock description and management units

For the purposes of this section, the anglerfish stock on the Northern Shelf is consid-
ered to occur in Divisions Ila, Illa (Skagerrak and Kattegat), Subarea IV (the North
Sea) and Subarea VI (West of Scotland plus Rockall). Anglerfish in the North Sea and
Skagerrak/Kattegat were considered by this Working Group for the first time in 1999.
In 2004, the WG was asked to consider the stock structure of anglerfish on a wider
Northern European scale and despite a lack of conclusive evidence to indicate a sin-
gle-stock, anglerfish in Ila was included in the ToR at subsequent WG meetings.

Management of Northern Shelf anglerfish is based on separate TACs for the North
Sea area and West of Scotland area. The following table summarizes ICES advice and
actual management applicable for Northern Shelf anglerfish during 2003-2008.

WEST OF SCOTLAND NORTH SEA
TACY  %change WG TAC» % change WG
SS'TZ(ZL: inF landings inF landings
EXPLOITATION associated associated
YEAR  BOUNDARY BAsIS with TAC with TAC
2003 <6700V Reduce F 3180 49% 4126 7000 49% 8268
below reduction reduction
Fpa
2004 <88002 Reduce F 3180 48% 3296 7000 48% 9027
below reduction reduction
Fpa?
2005 - No effort 4686 - n/a 10314 - n/a
increase?
2006 - No effort 4686 - n/a 10314 - n/a
increase?
2007 - No effort 5155 - n/a 11345 - n/a
increase?
2008 - No effort 5155 - 11345 -
increase®
2009 - No effort 5567 - 11345 -
increase®

All values in tonnes.

1 Advice for Division IIla, Subarea IV and Subarea VIa combined.

2 Advice for Division IIla, Subarea IV and Subarea VI combined.

3 Advice for Division Ila, Division IIla, Subarea IV and Subarea VI combined.
4 TAC applies to Vb(EC), VI, XII and XIV.

9 TAC applies to ITa and IV (EC)

Although there is no minimum landing size for this species, there is an EU minimum
weight of 500 g for marketing purposes (EC Regulation 2406/96).

An additional quota of 1550 t is also available for EU vessels fishing in the Norwegian
zone of Subarea IV in 2009.

The fishery in 2008
A description of the fisheries on the northern shelf is given in Section 5.1 above.

UK (Scottish) vessels account for 43% of the reported anglerfish landings from the
Northern Shelf area. The Danish and Norwegian fleets are the next most important
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exploiters of this stock in the North Sea while Irish and French vessels take a signifi-
cant proportion of the landings from the West of Scotland.

The official landings by area are given in Table 5.2.1 and the breakdown by country
in Tables 5.2.2—4. In 2008, total [officially reported] landings (16 342 t) were slightly
lower than in 2007 (16 430). This was largely as a result of a reduction in [officially
reported] landings in Division VIa by France and Ireland (Table 5.2.2). In both of the
latter cases this was associated with a reduction in activity; and in the latter case two
French vessels were decommissioned.

Total officially reported landings of anglerfish from the Northern Shelf are shown in
Figure 5.2.1. During the 1970s landings were fairly stable at around 9000 t, but from
about 1983 they increased steadily to a peak of over 35000 t in 1996, then declined
rapidly during the following 5 years. However, any subsequent declines in reported
landings may have been as a result of restrictive TACs and are not necessarily repre-
sentative of actual landings. The overall trend in landings is driven by the landings
from the Northern North Sea and West of Scotland. Together these two areas account
on average for approximately 80% of the total landings over 1973-2007.

Uptake of EC quota, based on the officially reported landings was as follows:

TAC LANDINGS  UPTAKE (%) TAC LANDINGS UPTAKE (%)
Vi1 VI IV (Norwegian) Ila &IV Ila &IV (total) Ila & IV (total)
Belgium 200 0 0 47 401 448 185 41
Denmark 1189 884 2073 1306 63
Germany 228 147 64 19 432 451 366 81
Spain 214 0 0
France 2462 1828 74 82 82 39 48
Ireland 557 371 67
Netherlands 193 0 0 17 303 320 0 0
Sweden 10 10 72 723
UK (total) 1713 1726 101 278 9233 9511 9042 95
Total 5567 4072 73 1550 11 345 12 895 11010 85

1TAC applies to Vb(EC), VI, XII and XIV.

Catches in Division Illa are not regulated: Table 5.2.4 demonstrates the official land-
ings which came to in all 482 t in 2008. The landings by fleet for Scotland, Denmark
and Norway are given in Figures 5.2.2-5.2.4. The Irish fleet is dominated by demersal
trawlers and so it is not demonstrated here.

Data

Landings

The TACs for both the West of Scotland and North Sea areas were reduced substan-
tially in 2003 and 2004, and at previous WGs it has been highlighted that these reduc-
tions would likely imply an increased incentive to misreport landings and increase
discarding unless fishing effort was reduced accordingly (Section 6.4.6, ICES
WGNSDS 2003). Anecdotal information from the fishery in 2003 to 2005 appeared to
suggest that the TACs were particularly restrictive in these years. The official statis-
tics for these years are, therefore, likely to be particularly unrepresentative of actual
landings. The introduction of UK and Irish legislation requiring registration of all fish
buyers and sellers (See Section 1.7) may mean that the total reported landings from
2006 onwards are more representative of actual total landings.
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In the meantime, collation of an international landings-at-age dataset is being ham-
pered by the different approaches to age determination by the institutes which could
provide these data. It has been proposed to ICES PGCCDBS that this be addressed at
an anglerfish ageing workshop to be held in 2009/10.

The absence of a TAC for Subarea IV prior to 1999 means that before 1999, landings in
excess of the TAC in other areas were likely to be misreported into the North Sea. In
1999, a precautionary TAC was introduced for North Sea anglerfish, but unfortu-
nately for current and future reporting purposes, the TAC was set in accord with
recent catch levels from the North Sea which includes a substantial amount misre-
ported from Subarea VI. The area misreporting practices have thus become institu-
tionalised and the statistical rectangles immediately east of the 4°W boundary (E6
squares) have accounted for a disproportionate part of the combined VIa/North Sea
catches of anglerfish. The Working Group historically (prior to 2005) provided esti-
mates of the actual Division Vla landings by adjusting the reported data for Division
Vla to include a proportion of the landings declared from Division IVa in the E6 ICES
statistical rectangles. Details of how the correction has been applied are given in the
Stock Annex. Scottish officially reported landings adjusted for area misreporting are
displayed along with landings from Ireland, Denmark and France in Figure 5.2.5. As
a consequence of ongoing technical problems associated with changes to the Scottish
Executive database and lack of landings data provided to the Working Group by
some of the major nations exploiting the fishery, WG estimates of the actual Division
Vla and IVa landings have not been calculated for recent years (2005-2008).

The corrected spatial distribution of anglerfish landings by the Scottish fleet reveals a
typical pattern, with most landings being taken from the area around Shetland and
also the area to the west of Scotland close to the shelf edge. Some landings, associated
with the Nephrops fishery, are taken from the Fladen ground in the middle of the
northern North Sea. Relatively few landings were taken from Rockall. The spatial
distribution of Danish landings displays the typical pattern of higher landings
around the Norwegian deeps. The Irish fishery in 2008 landed principally from the
west coast of Ireland and in the south of Division Via, with some landings from
Rockall.

Consideration should be given in future to examining the distribution of landings
combined with vessel monitoring system (VMS) data, perhaps using a kilowatt fish-
ing hours metric to produce spatial distributions of Ipue.

Commercial catch-effort data

Scotland

Reliable effort data (in terms of hours fished) are not available from the Scottish trawl
fleets because of changes in the practices of effort recording and non-mandatory re-
cording of hours fished in recent years. Further details can be found in Section B4 of
the Stock Annex and the Report of the 2000 WGNSSK (ICES, 2001). Effort data in
terms of days fished are available from official logbooks and these data are presented
by gear in the report of WGNSDS 2007. However, given the uncertainties associated
with the official landings from the recent past, no attempt has been made to use these
data to calculate an Ipue series and they have not been updated this year.

Attempts have recently been made to obtain more reliable data on catch and effort
from the Scottish anglerfish fishery. In 2005, an analysis of data collated from the
personal diaries of Scottish skippers operating across the Northern Shelf was pre-
sented to this WG (ICES, 2006 and Bailey et al., 2004). Following recommendations
made by ACFM that this data collection scheme should be continued and extended,
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in 2006, Marine Scotland Science (in consultation with the fishing industry) estab-
lished a monkfish tallybook project. A fuller description and analysis of these data
can be found in the WGNSDS 2008 report and Dobby et al., 2008. However, at present
there are problems in the scheme in terms of falling participation levels (4 vessels in
2008): this is unlikely to give a representative picture of the fishery and so updates of
these data are not included.

Ireland

Trends in official landings, effort in hours fished and kWdays (which are believed to
be a more accurate indicator of effort than hours fished) from the Irish otter trawl
fleets (OTB) operating in Division Vla and VIb are shown in Table 5.2.7 and Figure
5.2.6. This fleet is responsible for the majority of the landings from the south of Divi-
sion VIa. Landings and effort data from the other fleets (1995-2006) are available in
the Stock Annex. The Irish lpues from logbooks are shown in Figure 5.2.6. The time-
series demonstrate increasing trends in (particularly) Division VIa in recent years
with a slight tailing off in 2008. However, it is not clear whether such trends are in-
dicative of stock trends as such increases in Ipue could also be because of increases in
efficiency and changes in reporting practices.

Denmark

Danish logbook data for anglerfish landings and corresponding effort by main fishery
in the North Sea and IIIA for the period 1996-2008 are shown in Table 5.2.5. Figure
5.2.7 and Table 5.2.8 show the fluctuations in Ipue for anglerfish in mixed demersal
fisheries and the shrimp fishery (small-meshed). Of particular relevance is the series
for the mixed demersal trawl fisheries in the North Sea including Nephrops trawls as
these are where most anglerfish is taken (Table 5.2.5). Note the upwards trend, espe-
cially from 2003 to 2004 for all fisheries and the subsequent stabilization in lpue. A
time-series corrected for increase in fishing power for the shrimp trawl Ipue indicates
a recent rise form rather lower levels than that inferred previously (Figure 5.2.7). The
recorded overall effort seems to have declined in recent years (Table 5.2.5 B). How-
ever, this decline in nominal effort may also have been accompanied by "technologi-
cal creep’.

Anecdotal information from Danish fishers suggests that this apparent levelling off in
Ipue is because of the TAC constraints on the Danish fishery in the Norwegian EEZ
since 2005, which was not in evidence in previous years. Although catch rates are not
declining, the TAC constraints and possible technological creep currently render it
problematic to use these logbook based Ipues as indicators of stock abundance.

Norway

Available logbook data from Norwegian trawlers have been examined for the possi-
bility of establishing a cpue time-series for anglerfish. However, several problems
were encountered in the dataset, and it is still considered insufficient for providing
any reliable information on trends in stock abundance.

Six gillnetters have been included in a self-sampling scheme established along the
Norwegian coast within IVa and Illa. Detailed information about effort and catch will
be provided through this scheme, and will potentially be valuable in future assess-
ments of anglerfish in this area.

Other countries

No effort data were available for the Spanish and French fleets operating in Subarea
VL
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Research vessel surveys

At previous meetings of this WG it has been concluded that the traditional ground-
fish surveys are ineffective at catching anglerfish and do not provide a reliable indica-
tion of stock size. As a result of this conclusion, and the urgent requirement for
fishery-independent data, Marine Scotland Science, began a new joint sci-
ence/industry survey in 2005. This is a targeted anglerfish survey using commercial
gear. In 2006 and 2007, Ireland also participated extending the anglerfish survey to
cover the remaining part of VIa (from 54°30" to 56°39’) and into ICES areas VIIb,c,j.
Further details of the survey including information on design, sampling, gear and
vessel were recently considered by ICES WKAGME and are available in the 2009
report of that group.

Results from previous surveys, as described in previous working group reports, did
not consider certain biases. In addition to reporting the results of the 2008 surveys,
new abundance and biomass estimates are now provided for the 2005-2007 surveys
(summarized in Figure 5.2.8 and Table 5.2.9). The estimates presented this year, rep-
resent the best available knowledge to date from the four surveys carried out (2005-
2008) and as such they evaluate the following factors:

1) herding of anglerfish by the trawl doors and sweeps;
2) escapes of fish under the trawl footrope;

3) anglerfish abundance and biomass in the southern part of Area VI not cov-
ered in 2008;

4) visual counts of anglerfish in areas closed to trawling at Rockall;
The estimates currently do not take account of the following;:

1) areas in the central and southern North Sea (eastern part of ICES Division
IVa and all of IVb and IVc);

2) areas inaccessible to the trawl in Division VIa.
Methods to account for these factors are under development.

The 2008 survey took place in April: the sample locations for (n = 167) are illustrated
in Figure 5.2.9 as the number density (number per square kilometre) and weight den-
sity (kilograms per square kilometre) of anglerfish. The highest densities of anglerfish
occurred close to the 200 m contour in the northern and western areas, including the
northern North Sea (particularly by weight). Very high densities were found on the
east coast of the Rockall plateau. The results of the survey are presented in Table
5.2.9. The total estimate for the whole northern shelf in 2008 was 54 080 t. The Rela-
tive Standard Errors for the Scottish components (without taking into account of foot-
rope escapes) were 9.1% and 10.6% for abundance and biomass respectively.
Applying these to the current biomass estimates give 95% confidence limits of 42 615-
65 545 tonnes for the Northern shelf. The incomplete survey in ICES Area IV still gave
a larger biomass of 29 723 t than the largely complete survey estimate in ICES Area VI
of 24 356 t. The estimates-at-age (Figure 5.2.10) indicate that despite corrections for
catchability, which largely affect the smaller, younger fish, there is still an issue with
catchability which is unaccounted for. It should also be noted that ageing of angler-
fish is still uncertain and an ageing workshop to address this has been planned for
2009/10. The time-series estimates indicate an increase in total biomass over the four
year time period (Table 5.2.9 and Figure 5.2.11).

The estimates of abundance of anglerfish from the surveys from 2005-2008 are in line
with previous attempts to quantify their abundance (ICSE 2004, Figure 5.2.11). There
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are still several factors which make the survey estimates likely to be underestimates
or minimum estimates. First, although experiments have been carried out to estimate
escapes from under the footrope, and a model applied to account for this component
of catchability, the estimates of younger anglerfish (ages 0-3) still look to be underes-
timated (Figure 4). This could be as a result of either a net selectivity issue, or an
availability [to the trawl] issue, as it is known that younger fish occur in shallower
water (Hislop et al., 2001). Methods to compensate for these additional catchability
and availability factors are being considered by modelling cohort mortality (catch
curves): an abundance-at-age matrix can then be presented and used in some form of
survey based assessment. Second, the area considered was not complete. Although
only a small part of ICES Area VI was missed (white areas in Figure 5.2.8), quite a
large part of ICES Area IV was not surveyed (Figures 5.2.8 and 5.2.9). Although re-
peated requests have been made to countries with an interest in the anglerfish fishery
to consider participating, no other countries have done so, with the exception of the
Irish who participated in 2006 and 2007. The problem is, therefore, being tackled by
an examination of data from the International Bottom Trawl survey. If a relationship
can be found between the IBTS survey data and the data from the anglerfish survey
where they overlap, then abundance estimates in the southern North Sea could be
derived by interpolation where there is only IBTS data. These methods are currently
under development (see ICES WKAGME 2009).

Historical stock development

There has been no assessment of this stock since the length based assessment pre-
sented in ICES 2004. This indicated a total stock size of approximately 35 000 t in
2003.

The estimates of abundance of anglerfish from the surveys from 2005-2008 are in line
with these previous attempts to quantify their abundance. There are still several fac-
tors which make the survey estimates likely to be underestimates or minimum esti-
mates.

Short-term projections

In the absence of an age based assessment, there are no short-term projections for this
stock.

The European Commission’s position on Managing Fish Stocks without Catch Option
Tables, sets out a possible new approach concerning the setting of TACs in cases
where scientific advice on an appropriate catch level is provided, but a quantified
stock assessment calculation is not available, usually for reasons of uncertain data
quality. In its "Policy Statement” Communication the Commission set out its ap-
proach to setting TACs where "the state of the stock is not known precisely and
STECF advises on an appropriate catch level". In such cases, the Commission pro-
posed to "aim to set the TAC according to STECF advice but not to change the TAC
by more than 15%". This rule was used by the Commission when making its annual
TAC proposal for 2009.

Anglerfish will come under this “Category 6” grouping of stocks in 2009. The follow-
ing Table displays the outcome of applying the Commission’s rules for Category 6
based on the survey data from 2008 compared with the outcome (actual TAC in 2009).

BIOMASS CHANGE

Mean (05-06) Mean (07-08) % change TAC 2008 TAC2009 Actual TAC 2009

Area IV (partial) 20530 29150 42% 12 955 14 898 12 895

Area VI 19 489 22097 13% 5155 5155 5567
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In terms of setting the TAC for 2010, this could be based, according to similar princi-
ples, on the 2009 survey which has recently been completed: the data from the 2009
survey should be considered along with other ICES’ survey updates later on in the
year

Medium-term projection

There are no medium-term projections for this stock.

Biological reference points

TYPE VALUE TECHNICAL BASIS
Blim Not There is currently no biological basis for defining Blim
defined
Bpa Not
defined
Precautionary - - - - - . -
approach Flim Not There is currently no biological basis for defining Flim
defined
Fpa 0.30 F35%SPR = 0.30. This fishing mortality corresponds to
35% of the unfished SSB/R. It is considered to be an
approximation of FMSY.
Targets Fy Not
defined
(unchanged since 1998).

Management plans

There is no management plan for this stock.

Uncertainties and bias in assessment and forecast

This WG has previously attempted assessments of the anglerfish stock(s) within its
remit using a number of different approaches. As yet none have proven entirely satis-
factory. The catch-at-length analysis used in previous years appears to have ad-
dressed a number of the suspected problems with the data as a result of the rapid
development of the fishery, and has also provided a satisfactory fit to the catch-at-
length distribution data. However, since 2003, the WG has been unable to present an
analytic assessment because of the lack of reliable fishery and insufficient survey
information (i.e. only a 3-year time-series), and in addition it is not known to what
extent the dynamic pool assumptions of the traditional assessment model are valid
for anglerfish.

Commercial data

For a number of years the WG has expressed concerns over the quality of the com-
mercial catch-at-length data because of:

e Accuracy of landings statistics because of species and area misreporting;

e Lack of information on total catch and catch composition of gillnetters op-
erating on the continental slope to the northwest of the British Isles (See the
Stock annex for further details of this fishery).

However, the introduction of legislation on buyers and sellers registration in the UK
and Ireland in 2006 may mean that the reported landings for 2006 onwards are more
reliable.
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The recent Scottish tallybook scheme has been implemented as part of a long-term
approach to provide better information on the fishery. Although the time-series of
data is currently short, the scheme has the potential to deliver relatively extensive
information on spatial and depth distribution of catch rates provided that participa-
tion remains high. In addition to total catch rate information, the fishers are also
asked to provide information on landings by size category, discards, catches of ma-
ture females and bycatches of other species.

Survey data

In addition to obtaining estimates of abundance from swept-area methods (and in
future a time-series of data for use in survey based assessments), a visual count
method is being developed at Marine Scotland Science to provide alternative esti-
mates of anglerfish density. It is also anticipated that the new Scottish-Irish sci-
ence/industry survey will provide further useful information on the biology and
stock structure of anglerfish. So far, in all 48 live anglerfish have been tagged with
data storage tags on the Marine Scotland Science surveys which if and when recov-
ered will provide information on the vertical migration, depth distribution and tem-
perature regime of individuals (although there have been no tag returns to date).
Tagging carried out on the Irish survey (800 ribbon tags) should also provide infor-
mation on movement of anglerfish.

In 2006, Ireland extended the survey area to include the more southerly regions of the
Northern Shelf stock of anglerfish area not covered by the Scottish survey. However
the participation of other nations in a collaborative survey to include coverage of
waters in the east and south of the North Sea would also be valuable.

Biological information

In light of the current studies, knowledge of the distribution of anglerfish on the
Northern Shelf has improved. However, the biology of anglerfish is still not well un-
derstood and it has been highlighted at previous WGNSDS meetings that some of the
basic biological parameters used in the assessments should be regarded as quite un-
certain. Recent studies by Laurenson et al., 2005 have obtained similar growth pa-
rameters and maturity ogives to those previously used. A further discussion of the
biology can be found in the Stock Annex.

In addition, ageing has not been validated and should still be regarded as uncertain.
An ageing workshop is due to be carried out in 2009/10.

Stock Structure

Currently, anglerfish on the Northern Shelf are split into Subarea VI (including
Vb(EC), XII and XIV) and the North Sea (and Ila (EC)) for management purposes.
However, genetic studies have found no evidence of separate stocks over these 2
regions (including Rockall) and particle-tracking studies have indicated interchange
of larvae between the two areas (Hislop et al., 2001). So, at previous WGs, assessments
have been made for the whole Northern Shelf area combined. In fact, both microsatel-
lite DNA analysis (O’Sullivan et al., 2005) and particle tracking studies carried out as
part of EC 98/096 (Anon, 2001) also suggested that anglerfish from further south
(Sub-area VII) could also be part of the same stock.

Following the recent expansion of the anglerfish fishery in ICES Divisions Ila and V,
in 2004 the WG group was asked to consider the stock structure on the wider North-
ern European scale (Section 16 of the WGNSDS 2004 report). It was concluded that
there was currently insufficient information to conclusively define new stock areas
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for assessment and further coordinated work is still required. Given the request to
also assess anglerfish in Division Ila and that there may be an extension to include
ICES Division V in the near future, the likely spatial disaggregation of the stock (drift
of larvae and possible migration of mature fish back into deeper water) means that
any assessment model would need to be spatially structured, possibly supported by
assessments for each of the stock units separately. Given the problems with data
quality associated with Northern Shelf anglerfish, the WG wishes to highlight fun-
damentals required for a wider area assessment:

e Accurate information on the spatial distribution of catch and effort;

e Data on movement and migration of mature and immature individuals;
and,

e Aninternationally coordinated, dedicated anglerfish survey over the wider
Northern European area to include waters further east. Currently the Scot-
tish-Irish survey provides a biomass estimate for the whole of VIa, but
there is only partial coverage of the North Sea. The survey should be ex-
panded to cover the entire distribution of the stock and this would require
the participation of other nations.

Recommendations for the next benchmark

ICES has previously advised a two-stage approach for management of the anglerfish
fishery. The first stage was to substantially improve the quality and quantity of data
collected in the fishery while maintaining exploitation at its current level. It has stated
that this was expected to take at least five years to establish useable time-series. The
second stage would then be to use these data to examine alternative management
approaches and harvest control rules. The data collection stage of this process is cur-
rently ongoing.

The biological data associated with the anglerfish surveys should be evaluated and
compared with existing estimates of (e.g. maturity-at-age, growth rates, length distri-
butions, sex ratios and species compositions). There are still uncertainties about the
validity of age readings of anglerfish: this will be addressed by an age determination
workshop. Depending on the outcome of this workshop, the catch-at-age data should
then be evaluated for use in any assessment.

Irrespective of any ageing concerns, the survey estimates have underestimated the
younger ages. This is despite the recent incorporation of a correction to account for
escapes of small fish under the footrope of the survey trawl, which clearly has not
accounted for all small fish. Some developments of the latter bias correction are still
possible; however, it seems likely that a survey based assessment model could also be
developed to determine the absolute abundance of the total population.

The approach developed recently for the use of the Nephrops TV surveys should be
considered for anglerfish. In order for this to take place, however, a fully raised inter-
national catch-at-length dataset would be required and this should be prepared well
in advance of any benchmark. Institutes should be approached as soon as possible to
start preparing such datasets from previous years and so that appropriate raising
procedures can be developed. The particular requirements for anglerfish will also
need to be considered where the approach might differ from the Nephrops situation.

A number of recommendations were made at ICES WKAGME for the improvement
of the anglerfish surveys and these can be addressed in the coming year well in ad-
vance of the benchmark. These include: improving the survey design in the light of
previous estimates of density (allocation of samples to strata); providing estimates for
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the two species separately so that they may be incorporated separately in any as-
sessment model (for cohort tracking for example); incorporating better procedures for
[the few] missing ages; accounting for areas not surveyed in the North Sea using IBTS
data; and improving the estimates of footrope escapes.

Finally, it should be emphasized that, to date, efforts to extrapolate estimates of
abundance into areas that have not been surveyed (southern North Sea and Subarea
IIIa) have not proved particularly successful. Additional participation of nations with
an interest in this fishery should be encouraged before the next benchmark. In 2009
only Scotland and Ireland participated in this survey.

Anglerfish in Division lla

The WGNSDS considered the stock structure on a wider European scale in 2004, and
found no conclusive evidence to indicate an extension of the stock area northwards to
include Division Ila. Anglerfish in Ila is therefore treated in this separate chapter.

Type of assessment in 2009

No assessment was performed.

ICES advice applicable to 2008 and 2009

The ICES advice for 2008 and 2009 (Single Stock Exploitation Boundaries) was as
follows, and applies to Subarea VI, Subarea IV, Division Illa and Division Ila:

“The available information is inadequate to evaluate spawning stock or fishing mor-
tality relative to precautionary reference points. The effort in fisheries that catch an-
glerfish should not be allowed to increase and the fishery must be accompanied by
mandatory programmes to collect catch and effort data on both target and bycatch
fish.”

General
Stock description and management units

The WGNSDS considered the stock structure on a wider European scale in 2004, and
found no conclusive evidence to indicate an extension of the stock area northwards to
include Division Ila. Anglerfish in Ila is therefore treated in this separate chapter.

Fishery in 2008

There has been an expansion of the fishery in recent years. This is largely because of a
northward expansion of the Norwegian gillnet fishery. The official landings from the
areas north of 64° account for approximately 55% of the total figure for Division Ila in
2007 and 2008. Norway is by far the largest exploiter of the Ila fishery accounting for
over 95% of official landings. UK is now the next most important exploiter in this
area, with landings of approximately 2.5% of the total reported to ICES (Table 5.2.10).
The coastal gillnetting accounts for 85-90% of the landings, while 4-6% is taken as
bycatch in different offshore gillnet fisheries (Table 5.2.11).

No TAC is given for Division Ila, Norwegian waters. Catches of anglerfish in Divi-
sion Ila, EC waters are taken as a part of the TAC for Subarea IV. The Norwegian
fishery is regulated through:

e A prohibition against targeting anglerfish with other fishing gear than 360
mm gillnets. A discard ban on anglerfish regardless of size.
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e A maximum of 10% bycatch of anglerfish in the shrimp trawl fishery,
maximum 25% bycatch of anglerfish in the trawl and Danish seine fishery.

e 48 hours maximum soak time in the gillnet fishery.
¢ A maximum of 500 gillnets (each net being 27.5 m) per vessel.

e A closure of the gillnet fishery from 1 March to 20 May. This closure period
was expanded to 20 December to 20 May in the areas north of N 65 in 2008
and this area was expanded southwards to N 64 ¢ in 2009.

Data

Landings

The official landings for each country are demonstrated in Table 5.2.10. Landings in
2008 as reported to ICES for the total Division Ila were 4148 t, which is 400 t lower
than the year before. No information suggests that the official landing figures from
Norway give a biased estimate of the actual landings.

Discards

The absence of a TAC in Norwegian waters probably reduces the incentive to under-
report landings. Anecdotal evidence from the industry suggests that a small percent-
age of the catch (not marketable) might be discarded. This happens when the soaking
time is too long, mostly as a result of bad weather.

Biological

Length distributions are available from the directed gillnetting during the period
1992-2008, but data are lacking 1997-2001 (Figure 5.2.12). The length data indicates a
decrease in mean length of 15-20 cm occurring during the period without length
samples. The mean length has increased somewhat during the last five years, but is
still below the level seen during the 1990s (Figure 5.2.13). One third of the anglerfish
measured during the 1990s were above 100 cm, this proportion was between 1-6% for
the early 2000s and 14-16 % for in 2006-2008. For 2005-2008, some length data from
anglerfish caught as bycatch in other fisheries are presented in Figure 5.2.14.

Surveys

Anglerfish appears in demersal trawl surveys along the Norwegian shelf, but in very
small numbers. There has been a change in the surveys, going from single species-to
multispecies surveys, during recent years. The procedures for data collection on an-
glerfish have varied and, at present, no time-series from surveys in Division Ila yields
reliable information on the abundance of anglerfish.

Commercial cpue

Reliable effort data are not available from the Norwegian gillnetters as a result of
non-mandatory effort recording. In late 2005, ten gillnetters were included in a self-
sampling scheme established along the Norwegian coast within Division Ila. Detailed
information about effort and catch is provided through this scheme, and will poten-
tially be valuable in future assessments of anglerfish in this area.

Historical stock development

Anglerfish in Div Ila have never been assessed quantitatively and it is not possible to
describe the historical stock development.
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Management considerations

The WG notes the apparent changes in size composition in anglerfish caught in the
gillnet fishery. If the selectivity in the gillnets has been stable, this could be inter-
preted as an altering of the size spectrum in the stock. As the information on trends in
effort is lacking for the main fishery, it remains unclear whether the increased land-
ings last year might reflect an increased abundance in the area. Time-series on effort
and catch-by-length should be established to facilitate future analytical assessments
of this stock. The possibility of establishing a survey, similar to the one being carried
out for the Northern Shelf area, should also be considered for Division Ila.
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Table 5.2.1. Anglerfish on the Northern Shelf (Illa, IV and VI). Total official landings by area
(tonnes).

1A IVA V7] Ve ViA Vis ToTAL
1973 140 2085 575 41 9221 127 12189
1974 202 2737 1171 39 3217 435 7801
1975 291 2887 1864 59 3122 76 8299
1976 641 3624 1252 49 3383 72 9021
1977 643 3264 1278 54 3457 78 8774
1978 509 3111 1260 72 3117 103 8172
1979 687 2972 1578 112 2745 29 8123
1980 652 3450 1374 175 2634 200 8485
1981 549 2472 752 132 1387 331 5623
1982 529 2214 654 99 3154 454 7104
1983 506 2465 1540 181 3417 433 8542
1984 568 3874 1803 188 3935 707 11075
1985 578 4569 1798 77 4043 1013 12078
1986 524 5594 1762 47 3090 1326 12343
1987 589 7705 1768 66 3955 1294 15377
1988 347 7737 2061 95 6003 1730 17973
1989 334 7868 2121 86 5729 313 16451
1990 570 8387 2177 34 5615 822 17605
1991 595 9235 2522 26 5061 923 18362
1992 938 10209 3053 39 5479 1089 20807
1993 843 12309 3144 66 5553 681 22596
1994 811 14505 3445 210 5273 777 25021
1995 823 17891 2627 402 6354 830 28927
1996 702 25176 1847 304 6408 602 35039
1997 776 23425 2172 160 5330 899 32762
1998 626 16857 2088 78 4506 900 25055
1999 660 13326 1517 24 4284 1401 21212
2000 602 12338 1617 31 3311 1074 18973
2001 621 12861 1832 21 2660 1309 19304
2002 667 11048 1244 21 2280 718 15978
2003 478 8523 847 20 2493 643 13004
2004 519 8987 851 15 2453 671 13496
2005 458 8424 688 5 3019 958 13552
2006 423 10338 685 3 2785 916 15150
2007 433 10632 749 4 3352 1260 16430
2008 482 11029 711 5 2972 1144 16342
Min 140 2085 575 3 1387 29 5623
Max 938 25176 3445 402 9221 1730 35039
Average 564 8726 1623 84 4022 732 15751
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Anglerfish in Division VIa (West of Scotland)
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1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
Belgium 3 2 6 5 - 5 2 - - + + - + - - - -
Denmark 1 3 4 5 10 4 1 2 1 + + + + - - - -
Faroe Is. - - - - - - - - - - - - - 2 2 3 2 1
France 1,910 2,308 2,467 2,382 2,648 2,899 2,058 1,634 1,814 1,132 943 739 1,212 1,191 1,392 1,314 1763 1519
Germany 1 2 60 67 77 35 72 137 50 39 11 3 27 39 39 1 - 54
Treland 250 403 428 303 720 717 625 749 617 515 475 304 322 219 356 392 470 295
Netherlands - - - - - - 27 1 - - - - - - - - - -
Norway 6 14 8 6 4 4 1 3 1 3 2 1 + + 1 1 1 2
Spain 7 11 8 1 37 33 63 86 53 82 70 101 196 110 82 76 3 -
UK(E,WandNI) 270 351 223 370 320 201 156 119 60 44 40 32 31 30 20 24 42
UK(Scot.) 2,613 2,385 2,346 2,133 2533 2,515 2,322 1,773 1,688 1,496 1,119 1,100 705 862 1,127 974 1,071
UK (total) 1,101
Total 5,061 5,479 5,553 5,273 6,354 6,408 5,330 4,506 4,284 3,311 2,660 2,280 2,493 2,453 3,019 2,785 3,352 2,972
Unallocated 296 2,638 3,816 2,766 5112 11,148 7,506 5,234 3,799 3,114 2,068 1,882 985 1,938
As used by WG 5,357 8,117 9,369 8,039 11,466 17,556 12,836 9,740 8,083 6,425 4,728 4,162 3,478 4,391

“Preliminary. Includes VIb.
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Table 5.2.2. contd. Anglerfish in Subarea VI. Nominal landings (t) as officially reported to ICES.

Anglerfish in Division VIb (Rockall)

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*

Estonia - - - - - - - - - - - - - + - - -
Faroe Is. - 2 - - - 15 4 2 2 - 1 - - - - - - 1
France - - 29 - - - 1 1 .1 48 192 43 191 175 293 224 327 309
Germany - - 103 73 83 78 177 132 144 119 67 35 64 66 77 72 222 93
ITreland 272 417 96 135 133 90 139 130 75 81 134 51 26 13 35 53 70 76
Norway 18 10 17 24 14 11 4 6 5 11 5 3 6 5 4 6 7 5
Portugal - - - - - - - + 429 20 18 8 4 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 -
UK(E,WandNI) 99 173 76 50 105 144 247 188 111 272 197 133 133 54 93 46 146
UK(Scot) 201 224 182 281 199 68 156 189 344 374 367 317 160 294 355 478 475
UK (total) 625
Total 923 1089 681 777 830 602 899 900 1401 1074 1309 718 643 671 958 916 1260 1144
Unallocated -9 17 -178 -47 145 121
As used by WG 923 1,089 681 777 830 602 899 900 1392 1091 1131 671 788 792

“Preliminary. Included in VIa.

Total Anglerfish in Subarea VI (West of Scotland and Rockall)

YEAR 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
Total 5,984 6,568 6,234 6,050 7,184 7,010 6,229 5,406 5,685 4,385 3,969 2,998 3,136 3,124 3,977 3,701 4,612 4,116
official
Total 6,280 9,206 10,050 8,816 12,296 18,158 13,735 10,640 9,475 7,516 5,859 4,833 4,266 5,183
ICES

*Preliminary.
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Northern North Sea (IVa)
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1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
Belgium 2 9 3 3 2 8 4 1 5 12 - 8 1 - - - - -
Denmark 1,245 1265 946 1,157 732 1,239 1,155 1,024 1,128 1,087 1,289 1,308 1,523 1,538 1,379 1,311 961 1,069
Faroes 1 - 10 18 20 - 15 10 6 2 + 3 11 22 2 + -
France 124 151 69 28 18 7 7 3* 181* 8 9 8 8 8 4 7 13 36
Germany 71 68 100 84 613 292 601 873 454 182 95 95 65 20 84 173 186 344
Netherlands 23 44 78 38 13 25 12 - 15 12 3 8 9 38 13 14 14 -
Norway 587 635 1,224 1,318 657 821 672 954 1,219 1,182 1,212 928 769 999 880 1,005 831 860
Sweden 14 7 7 7 2 1 2 8 8 78 44 56 8 6 5 5 20 63
UKC(E, 129 143 160 169 176 439 2,174
WandNI) 668 781 218 183 98 104 83 34 99 303
UK (Scotland) 7,039 7,887 9,712 11,683 15,658 22,344 18,783 13,319 9,710 9,559 10,024 8,539 6,033 6,284 6,003 7,722 8304
UK (total) 8,657
Total 9,235 10,209 12,309 14,505 17,891 25,176 23,425 16,857 13,326 12,338 12,861 11,048 8,523 8,987 8,424 10,338 10,632 11,029

* Preliminary. Includes IVb,c.
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Table 5.2.3. continued. Nominal landings (t) of anglerfish in the North Sea as officially reported to ICES.

Central North Sea (IVb)

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*

Belgium 357 538 558 713 579 287 336 371 270 449 579 435 180 260 207 138 179 181
Denmark 345 421 347 350 295 225 334 432 368 260 251 255 191 274 237 276 173 237
Faroes - - 2 - - - - - - - - 10 - - - - - -
France - 1 - 2 - - - -* LLIE - - - - + - - - -
Germany 4 2 13 15 10 9 18 19 9 14 9 17 11 11 9 14 12 22
Ireland 1 - - - - -
Netherlands 285 356 467 510 335 159 237 223 141 141 123 62 42 25 31 33 61 -
Norway 17 4 3 11 15 29 6 13 17 9 15 10 12 22 16 14 24 15
Sweden - - - 3 2 1 3 3 4 3 2 9 2 1 4 4 6 9
UK(E, WandNI) 669 998 1,285 1,277 919 662 664 603 364 423 475 236 167 120 96 108 122
UK (Scotland) 845 733 469 564 472 475 574 424 344 318 378 210 241 138 88 98 172
UK (total) 247
Total 2,522 3,053 3,144 3,445 2,627 1,847 2,172 2,088 1,517 1,617 1,832 1,244 847 851 688 685 749 711

* Preliminary. Included in IVa.
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Table 5.2.3. continued. Nominal landings (t) of anglerfish in the North Sea as officially reported to ICES.

Southern North Sea (IVc¢)
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1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
Belgium 13 12 34 37 26 28 17 17 11 15 15 16 9 5 4 3 3 4
Denmark 2 + - + + + + + + + + + + + _ _
France - - - - - - - 10 - + - + - - - - - +
Germany - - - - - - - - - + - + + - - - - -
Netherlands 5 10 14 20 15 17 11 15 10 15 5 1 - 1 - 1 -
Norway - - - - + - - - + - + - - - - - - -
UK(E&WandNI) 6 17 18 136 361 256 131 36 1 - - 10 - - -
UK (Scotland) - - - 17 - 3 1 + + + - - - - - -
UK (Total)
Total 26 39 66 210 402 304 160 78 24 31 21 21 20 15 5 3 4 5
* Preliminary. Included in IVa.
Total North Sea
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
Total 11,783 13,301 15,519 18,162 20,920 27,327 25,757 19,023 14,867 13,986 14,714 12,313 9,390 9,853 9,117 11,026 11,385 11,745
WG estimate 10,566 11,728 13,078 15,432 15,794 16,240 18,217 14,027 11,719 11,564 12,677 10,334 8,273 9,027
Unallocated -1,217 -1,573 -2,441 -2,730 -5,126 -11,087  -7,540 -4,996 -3,148 -2,422 -2,037 -1,979 -1,117  -826

* Preliminary.
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Table 5.2.4. Nominal landings (t) of Anglerfish in Division IIIa, 1991-2007, as officially reported to ICES.
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*

Belgium 15 48 34 21 35 - - - - - - - - - - - - -
Denmark 493 658 565 459 312 367 550 415 362 377 375 369 215 311 274 227 255 289
Germany - - 1 - - 1 1 1 2 1 - 1 - 1 1 2 1 1
Netherlands - - - - - 3 4 4 3 1 -
Norway 64 170 154 263 440 309 186 177 260 197 200 242 189 130 100 137 132 144
Sweden 23 62 89 68 36 25 39 33 36 27 46 55 71 73 79 54 44 48
Total 595 938 843 811 823 702 776 626 660 602 621 667 478 519 458 423 433 482

*Preliminary.
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Table 5.2.5. Total Danish Anglerfish landings (tons) and effort (days fishing) by fishery.

A. Landings by fishery (from logbook data).
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YEAR NORTH SEA NORTH SEA 1A TONS A A &IV
Other gear Beam trawls dem trawl Nephtrawl ind trawl Shrimp trawl total Other gear Beam trawls dem trawl Neph trawl ind trawl Shrimp trawl total total)
1999 75 116 1106 39 84 76 1496 82 41 121 105 1 12 362 1858
2000 52 88 1066 16 68 56 1347 61 47 116 140 0 13 377 1724
2001 52 18 1343 7 67 53 1540 44 18 86 211 4 11 375 1915
2002 41 59 1269 86 53 55 1563 35 41 116 162 1 15 371 1934
2003 28 40 1508 59 30 42 1707 27 4 27 147 1 10 217 1924
2004 57 45 1525 91 42 50 1809 31 13 40 189 0 37 311 2120
2005 14 48 1412 96 26 17 1612 18 5 104 136 0 9 272 1884
2006 9 8 1454 96 10 9 1587 10 107 105 0 3 227 1814
2007 11 24 1020 67 10 2 1134 15 10 123 97 0 9 255 1389
2008 18 33 1160 86 2 8 1306 27 8 91 145 0 17 288 1594
B. Effort by fishery (from logbook data).
YEAR TOTAL DANISH EFFORT IN IV (DAYS) NORTH SEA TOTAL DANISH EFFORT IN llIA (DAYS) ma  MA &IV
Other gear Beam trawls dem trawl Neph trawl ind trawl Shrimp trawl total Other gear Beam trawls dem trawl Neph trawl ind trawl Shrimp trawl total total
1999 748 687 5084 428 1043 1200 9190 419 321 987 1555 15 160 3456 12646
2000 695 787 6297 285 808 1102 9974 316 410 962 2173 5 227 4092 14066
2001 780 250 8164 182 1039 1137 11552 315 267 775 2916 31 219 4522 16074
2002 676 537 7415 741 1155 1025 11548 297 356 1054 2570 18 210 4505 16053
2003 309 445 7917 711 528 810 10720 174 62 328 1983 7 188 2742 13462
2004 522 419 6212 448 517 606 8725 309 165 211 2638 3 135 3462 12186
2005 166 401 6075 443 240 263 7589 141 92 517 1991 3 154 2898 10487
2006 174 96 5912 543 125 154 7004 99 43 539 1403 2 52 2139 9143
2007 108 191 3805 361 106 36 4607 117 139 744 1244 0 181 2424 7031
2008 189 191 3978 469 38 104 4968 185 51 690 2031 1 397 3356 8325
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Table 5.2.6. Anglerfish in IV and IIla. Norwegian landings (tonnes) by fishery in 2005-2007 and

preliminary data from 2008.

2005 2006 2007 2008 2008
Div 2005 Div 2006 2007 Div Div Div

FLEET 1A Div IV 1A Div IVA Div lllA IVA 1A VA
Coastal gillnetting 61 526 103 696 87 574 97 554
Offshore gillnetting 1 16 + 19 + 32 + 24

tal shri
Coastal shrimp 2 50 25 46 26 36 27 35
trawling
Offshore dem 5 102+ 142 8 154 12 206
trawling
ffsh hri

Offshore shrimp 3 68 5 66 8 39 7 32
trawling
Other gears 7 119 3 36 3 24 + 24
Total 100 880 137 1,005 132 860 144 875
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Table 5.2.7. Anglerfish in Subarea VI. Landings, effort and lpue from the Irish OTB fleet.

YEAR Hours (VIA)  Kw.DAvs (VIA)  HOurs VIB)  kw.DAYs (VIB) LANDINGS (VIA)  LANDINGS (VLB) (VIAL_T'IU;URS) LPUE (VIA KW.DAYS) (Vlslj-llfURs) LPUE (VI8 KW.DAYS)
1995 56863 1408312 9029 599053 655 114 11.52 0.47 12.63 0.019
1996 60960 1388902 7219 469212 624 74 10.24 0.45 10.25 0.022
1997 63159 1462368 7169 377836 587 93 9.29 0.40 12.97 0.025
1998 57398 1343782 7337 403310 558 99 9.72 0.42 13.49 0.024
1999 54075 1348480 8680 437920 449 64 8.30 0.33 7.37 0.019
2000 52847 1325585 9883 613229 410 62 7.76 0.31 6.27 0.013
2001 47224 1320179 7232 593467 315 93 6.67 0.24 12.86 0.011
2002 35016 1007965 2626 217918 276 41 7.88 0.27 15.61 0.036
2003 39211 1536279 4543 478464 314 26 8.01 0.20 5.72 0.017
2004 35217 1279049 2234 205349 210 13 5.96 0.16 5.82 0.029
2005 30748 1075974 3844 216991 351 35 11.42 0.33 9.11 0.053
2006 28014 1031169 5903 464965 386 53 13.78 0.37 8.98 0.030
2007 25373 911973 6589 548392 467 69 18.41 0.51 10.47 0.034
2008 17327 630615 9740 n/a 295 78 17.03 0.47 8.01 n/a

Landings in tonnes.

Lpue estimates on '000 hours fished or '000 kw.days.
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Table 5.2.8. Danish Ipue (Kg/day) for anglerfish. Official logbook records and for shrimp trawl

adjusted for increasing fishing power (technological creep).

NORTH SEA (IV) & SKAGERRAK (I11A) NORTH SEA (IV) & SKAGERRAK (I11A)
Relative LPUE,
Year LPUE, nominal (unadjusted) Relative LPUE, nominal (unadjusted) incjjilslisri;iifs(ging
power
DISIZ;};F :fx; Shrimp trawl D;Irer;: :s::\}; Shrimp trawl Shrimp trawl
1996 176.1 91.0 1.03 1.49 2.82
1997 170.6 61.0 1.00 1.00 1.00
1998 176.6 59.4 1.03 0.97 1.27
1999 163.5 62.3 0.96 1.02 0.95
2000 132.2 49.0 0.77 0.80 0.73
2001 131.7 45.3 0.77 0.74 0.67
2002 135.3 54.5 0.79 0.89 0.62
2003 156.4 494 0.92 0.81 0.47
2004 194.3 75.4 1.14 1.24 0.54
2005 188.3 55.4 1.10 091 0.24
2006 205.6 544 1.20 0.89 0.09
2007 208.1 45.0 1.22 0.74 0.09
2008 202.5 42.6 1.19 0.70 0.20

Table 5.2.9. Abundance (millions of individuals) and biomass (tonnes) estimates from the 2005-

2008 anglerfish surveys.

ABUNDANCE (MILLIONS)

BIOMASS (TONNES)

Stratum 2005 2006 2007 2008 2005 2006 2007 2008
Survey Total 26.117 25921 23.884 22262 37,160 37,599 45164 50,568
Irish area VI 29 2.878 2.652 2.472 2,389 2,418 2904 3,251
Rockall visual 0.048 0.073 0.073 0.063 212 259 343 260
ArealV (partial) 14196 13.601 15.608 12.62 19,060 21,999 28,575 29,724
AreaVla 12.822  12.097 6.859 8.253 14,753 11,600 9,310 15,045
AreaVIb 2.048 3.174 4.141 3.924 5948 6,676 10,527 9,311
AreaVI 14.87 15.27 11.000 12177 20,701 18,276 19,836 24,357
Northern Shelf (partial) 29.065 28.871 26.609 24.796 39,761 40,275 48,411 54,080
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Table 5.2.10. Nominal catch (t) of Anglerfish in Division Ila, 1993-2007, as officially reported to

ICES.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*
Denmark + + + + + + + + 2 + - 1 - - - -
Faroes + + + + + + + - 1 1 2 5 11 4 7
France - - - - - - + - - - - - - 1 - 4
Germany 2 3 1 4 20 53 4 17 65 59 55 70 55 - - -
Norway 3,044 1,026 526 893 576 1,488 1,731 2952 3,552 2,000 2404 2906 2,649 4,253 4,455 4,000
Portugal - - - - - - - - - - - - - - - 2
Russia - - - - - - - - - - - - 1 - - -
Sweden - - - + + + + + + - - - - - - -
UK 115 138
(total) 1 2 74 15 5 7 6 30 2 10 15 18 19 86
Total 3,047 1,031 601 912 601 1,548 1,741 2,999 3,622 2,070 2476 2999 2,672 4,341 4,577 4,147

*Preliminary

Table 5.2.11. Anglerfish in Ila. Norwegian landings (tonnes) by fishery in 2005-2007 and prelimi-

nary data for 2008.

FLEET 2005 2006 2007 2008
Coastal gillnetting 2,301 3,723 4,039 3,573
Offshore gillnetting 115 261 204 240
Offshore dem trawling 77 71 52 26
Coastal Danish seine 54 54 63 75
Other gears 102 144 98 84
Total 2,649 4,253 4,456 3,998
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Figure 5.2.1. Northern Shelf anglerfish. Officially reported landings by ICES area.
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Figure 5.2.2. Danish landings of Anglerfish by fishery in the North Sea (top) and Division IIla

(bottom).
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Figure 5.2.3. Anglerfish in Division IVa. Norwegian landings by fleet from 2003-2008.
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Figure 5.2.4. Anglerfish in Divisions IVa, and VI. Scottish landings by fleet 1993-2008.
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Figure 5.2.5. Northern Shelf anglerfish. Distribution of officially reported landings for 2008 from
Scotland, Ireland, Denmark and France. The circles are centred on each ICES rectangle and the
area of each circle is proportional to the landings in tonnes (according to the legend).
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Figure 5.2.6. Lpue for the Irish otter trawl fleet with effort in hours fished for a) Division VIa, and
b) Division VIb.
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Anglerfish: Indices of LPUE. Danish fisheries.
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Figure 5.2.7. Anglerfish in the North Sea and Division IIla. Danish lpue by demersal trawl and
shrimp trawl, relative to 1997. Based on nominal logbook records as well as development in gear

and engine power (shrimp trawl).
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Figure 5.2.8. Maps of the northern continental shelf around the British Isles showing the number
density of anglerfish during the 2005-2007 anglerfish surveys. Each circle is centred on the sample
location and the size of the circle is proportional to the number density in n/km2 according to the
legend (top left). Blue circles represent trawl based densities based on Scottish surveys; green
symbols Irish surveys. Trawl densities account for herding but not footrope escapes.
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Figure 5.2.9. Map of the northern continental shelf around Scotland showing the number density
of anglerfish during the 2008 surveys. Each circle is centred on the sample location and the size of
the circle is proportional to the number density in n/km2 (top) and weight density (bottom) ac-
cording to the legend (top left). Blue circles represent trawl based densities; red symbols repre-
sent visual based densities. Trawl densities account for herding but not footrope escapes. The red
line indicates the position of the 4° line of latitude which separates ICES Areas IV (east) and VI
(west).
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Figure 5.2.10. Estimates of total abundance at age for each of the anglerfish surveys 2005-2008.
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Figure 5.2.11. Estimates of total biomass of anglerfish for the Northern shelf: blue filled circles are
based on the Marine Scotland anglerfish surveys, with confidence intervals derived from vari-
ance estimates of the surveys without footrope catchability; red open circles are estimates derived
by ICES 2004; green open triangles are Total Allowable Catches (TAC).
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Figure 5.2.12. Anglerfish in IIa. Length distributions for anglerfish caught in the directed coastal
gillnetting in Division ITa during 1992-2008. Note that data are lacking for 1997-2001.
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Figure 5.2.13. Anglerfish in Ila. Mean lengths for anglerfish caught in the directed coastal gillnet-
ting in Division Ila during 1992-2008, dotted lines represents +2SE of the mean. Note that data are
lacking for 1997-2001.
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Figure 5.2.14. Anglerfish in Ila. Length distribution for anglerfish caught as bycatch by other
gears (offshore gillnetting and longlining) in Division IIa in 2005-2008.
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Megrim in division IV and VI

Type of assessment in 2009

ICES has not conducted an analytical assessment of this stock since 1999. Megrim
continues to be a monitored stock and a benchmark analysis will be required before
an assessment can be presented. Based on the recommendation of WGNSDS 2008,
WGCSE now also considers megrim in IVa and Ila.

ICES advice applicable to 2008

Catches in 2007 should be based on the recent average (2004—2006), about 1400 t. This
includes landings in Division Vla and VIb and unallocated landings in Subarea IV.

ICES advice applicable to 2009

The new landings, cpue, and survey data available for this stock do not change the
perception of the stock and do not give reason to change the advice from 2007. The
advice on this stock for the fishery in 2009 is therefore the same as the advice given in
2007 for the 2008 fishery: Catches should be based on the recent average (2004—2006),
about 1400 t. This includes landings in Division VIa and VIb and unallocated land-
ings in Subarea IV.

General

Stock description and management units

Megrim stock structure is uncertain and historically the Working Group has consid-
ered megrim populations in Vla and VIb as separate stocks. The Review Group ques-
tioned the basis for this in 2004. Data collected during an EC study contract (98/096)
on the ‘Distribution and biology of anglerfish and megrim in the waters to the West
of Scotland” demonstrated significantly different growth parameters and significant
population structure difference between megrim sampled in Vla and VIb (Anon,
2001). Spawning fish occur in both areas but whether these populations are reproduc-
tively isolated is not clear. As noted by WGNSDS 2008, megrim in IVa has historically
not been considered by ICES and WGNSDS 2008 recommended that VIa megrim
should be considered by WGCSE. Landings data from IV and Ila are now included in
this Report and work is underway to collect international catch and weight-at-age
data for IV as well as VL.

Fishery in 2008

During spring of 2007 a significant fishery for shoaling cod in the Celtic Sea and re-
strictive effort allocations prompted the Irish boats to switch their efforts away from
Vla, this has resulted in a reduction in recorded effort during the 2nd quarter relative
to previous years. Irish effort data also demonstrate an increase in activity in VIb; this
is also likely to be in response to effort restrictions. This activity pattern is again
noted for 2008. Reporting of effort form Scottish fleets is not mandatory so it is not
possible to determine the trends in effort for the main fleets targeting this stock al-
though anecdotal evidence suggests some degree of effort displacement to VIb from
both IV and VlIa.

Based on landings data presented to the working group, only 53% of the overall TAC
for VI, EC waters of Vb and international waters of XII and XIV was used. It should
be noted that no landings data were made available to the working group by Spain.
The lack of uptake is largely driven by the failure of France to utilize quota in line
with previous years, other countries such as Ireland and the UK had a greater uptake.
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5.3.2

2008 TAC FOR VI, EC WATERS OF VB AND INTERNATIONAL WATERS OF XII AND XIV

TAC WG Landings % TAC uptake!
Spain 295 nr nr
France 1148 130 11
Ireland 336 240 71
UK 813 1010 124
EC Total 2592 1380 53

*nr - not reported to the working group

1— post regulation quota swaps have not been taken into account

The uptake of the TAC for ICES division IV and Ila was 99%. Landings data were
only received from the UK, which holds 96% of the TAC.

2008 TAC FOREC IV AND llA

TAC WG landings % TAC uptake!

Belgium 5 nr

Denmark 4 nr

Germany 4 nr

France 26 nr

Netherlands 21 nr

UK 1537 1518 99%

EC 1597

1-post regulation quota swaps have not been taken into account

Discard data were only available from Ireland and indicate that discarding of this
species is low (~9%). Qualitative observations for Irish activity in 2009 indicate that
there has been a large reduction in effort in VIa as a consequence of the increase in
mesh size from 100 mm to 120 mm plus the mandatory use of a 120 mm square mesh
panel. Effort restrictions in Vla in conjunctions with an absence of kw.days restric-
tions in the Celtic Sea, has reduced effort further in Vla.

Data
An overview of the data provided and used by the WG is provided in Table 2.1.

It has not been possible to construct full international catch numbers-at-age for the
past few years. Data from 2005 to 2007 are required from the UK (VI and IV) and
France (IV).

Landings

Official landings data for each country together with Working Group best estimates
of landings from VIa and VIb and are demonstrated in Table 5.3.1 and landings from
IV in Table 5.3.2. The WG best estimates of landings are those supplied by stock co-
ordinators of the various countries and differ from the official statistics in some years.
These were supplied for VIa by Ireland, Scotland and France in 2008. Landings have
increased in recent years and are more in line with historical trends.

Catches of megrim comprise two species, Lepidorhombus whiffiagonis and L. boscii.
Information available to the Working Group indicates that L. boscii, are a negligible
proportion of the Scottish and Irish megrim catch (Kunzlik et al., 1995; Anon, 2001). It
is not clear to the WG whether landings of other countries are accurately partitioned
by megrim species. Megrim are caught in association with anglerfish by some fleets
and are area misreported along with anglerfish. As with anglerfish, the reported Sub-



280 |

ICES WGCSE REPORT 2009

area VI landings have been adjusted to the Working Groups estimate of catch by in-
cluding landings declared from Sub-area IV in the ICES statistical rectangles immedi-
ately east of the 4 degree W line (see anglerfish Annex 52 for a detailed
methodology). Area misreporting peaked in 1996 and 1997 when around 50% of the
estimated Working Group landings for Division VIa were area misreported. Cor-
rected landings by ICES statistical rectangle are shown in Figure 5.3.1.

Discards

Discard data were only made available by Ireland. Discard data from the otter trawl
fleet were available for VIa. A mean discard rate of 9% is observed, based on data
from 9 trips and 147 individual hauls (Figure 5.3.2).

Surveys

In 2005, Scotland initiated a new industry-science partnership survey to provide an
absolute abundance estimate for anglerfish (see Section 5.2). Four surveys have been
carried out to date and these cover the main distribution of the anglerfish fishery. The
survey is also considered to have greater spatial coverage for megrim and as such is
recommended by WKAGME 2008 as the main source of data of megrim relative
abundance for the Northern Shelf. Currently, only four years of data are available
(2005-2008) as data from the 2009 survey are not yet available, but the time-series will
be updated as soon as this becomes available (summer 2009).

For the four years of survey data available, the sample locations and the density of
megrim are illustrated in Figure 5.3.3 as numbers (number per square kilometre) and
in Figure 5.3.4, as weight (kilograms per square kilometre). The highest densities of
megrim occurred close to the 200 m contour in the northern and western areas, and
on the eastern slopes of the Rockall plateau; high densities were also present in the
northern North Sea.

The results of the survey are presented in Table 5.3.3. The abundance and biomass
time-series are given in Figures 5.3.5 and 5.3.6 respectively. The increase in abun-
dance and biomass on the Northern Shelf from 2005 to 2008 was 97% and 57% respec-
tively: In each case, over 50% of this abundance and biomass was contained in Sub-
area IV (North Sea).

Using the ration of the average abundance estimate from the first two years of the
time-series with the last two years in line with the method proposed by the EC for
setting TACs for category 6 stocks, gives an increase in relative biomass of 51% for
the entire survey area (Table 5.3.4). Split by area, the biomass estimates increase by 50
and 52% for ICES Area VI and IV (partial coverage) respectively. It should be noted
that the five year time-series indicated in the EC policy statement is not yet available.
However, when the data from the 2009 survey become available, this will present a
five year time-series and the estimates will be revaluated.

Commercial cpue

Catch and effort (days fished and kw.days) data were available for the Irish otter
trawl fleets from 1995-2008 for both VIa and VIb (Table 5.3.5; Figures 5.3.7 and 5.3.8).
Lpue in VIa has revealed a gradual decline over the time period, but a marked in-
crease of 36% was observed in 2008. This increase in Ipue in 2008 was not observed in
VIb, where lpue continues to decline for the Irish OTB. Irish effort has also continued
to decline in recent years and current OTB effort in kW days has declined by 58%
since 2003. No effort data are available for either France of UK, who combined have
76% of the TAC.
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5.3.3 Historical stock development

No analytical assessment has been agreed for this stock since 1999.

State of the stock

The state of the stock is unknown.

5.3.4 Short-term projections

There is no accepted analytical assessment for this stock.

5.3.5 Biological reference points
Precautionary approach reference points.

No precautionary reference points have been defined for this stock.

5.3.6 Uncertainties and bias in assessment and forecast

There is no accepted analytical assessment for this stock.

5.3.7 Recommendation for next Benchmark

Before a benchmark can be recommended, it is first necessary to construct interna-
tional catch numbers/weights-at-length and age for the main fleets engaged in the
fishery. For megrim in VI, this requires data from Ireland, UK, France and Spain and
for megrim in IV, from the UK.

Effort data for the main fleets engaged in both the VI and IV megrim fisheries are
required to provide a time-series of trends in commercial Ipue in both VI and IV.

5.3.8 Management considerations

The TAC in VI has not been fully utilized. However, the uptake rate is country spe-
cific, with full uptake being reported by some member states. Partial quota by indi-
vidual member states may be an artefact of reduction in effort rather than reflective of
a reduction in biomass. Data from the anglerfish survey suggest an upward trend in
abundance. The TAC in IV has been fully utilized and the data from the anglerfish
survey indicate an increase in biomass over the time-series. Data from the 2009 sur-
vey will provide a five year time-series, which will provide a sufficiently long time-
series to apply the EC communication to ICES (Comm. 2009, 224) regarding Category
6 stocks where MSY proxy is not available (category 6.5 or 6.6). The state of the stock
relative to Fmsy is currently undefined.
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Table 5.3. 1. Megrim in Subarea VIa (upper) and VIb (lower). Nominal catch (t) of Megrim West of Scotland and Rockall, as officially reported to ICES and WG best estimates of
landings.

COUNTRY 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008’
Belgium 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Denmark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
France 398 455 504 517 408 618 462 192 172 0 135 252 79 92 50 48 53 104 130
Ireland 317 260 317 329 304 535 460 438 433 438 417 509 280 344 278 156 221 191 172
Netherlands 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Spain 91 48 25 7 1 24 22 87 111 83 98 92 89 98 45 69 52 5
UK - Eng.&Wales and N.Irl. 25 167 392 298 327 322 156 123 65 42 20 7 14 13 17 10 0 8
UK - Scotland 1093 1223 887 896 866 952 944 954 841 831 754 770 643 558 469 269 336 658
UK 868
Offical Total 1924 2154 2125 2047 1907 2451 2044 1795 1622 1394 1424 1630 1105 1105 859 552 662 966 1170
Unallocated 286 278 424 674 786 1047 2010 1477 1083 1254 823 843 723 537 469 9 213 n/a 8
As used by WG 2210 2432 2549 2721 2693 3498 4054 3272 2705 2648 2247 2473 1828 1642 1328 561 875 1301 1426

Area Mispreported landings 339 338 466 735 871 1126 2062 1556 1156 1066 868 829 731 544 421 n/a 212 478 250
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COUNTRY 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Belgium - - - - - - - - - - - - - - - - - -
France - - - - - - - - - . 4 <05 <05 - - - - -
Ireland 196 240 139 128 176 117 124 141 218 127 167 176 87 83 43 68 95 87 68
Spain 363 587 683 594 574 520 515 628 549 404 427 370 120 93 71 88 59 19
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
UK - Scotland 226 204 198 147 258 152 112 164 208 278 309 236 207 382 372 207 181
UK 142
Offical Total 804 1045 1073 925 1046 816 843 1009 1091 866 964 824 455 632 528 382 344 106 210

As used by WG
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Table 5.3.2. Megrim in Subarea IV. Nominal catch (t) of Megrim North Sea, as officially reported to ICES and WG best estimates of landings.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Belgium 4 3 2 7 2 7 5 3 5 4 10 2 5 3 - - 2 6 3
Denmark 2 1 4 6 1 2 7 5 18 21 29 52 8 11 7 1 6 11

France - - 36 25 27 24 14 16 14 . 7 5 6 11 9 3 4 18 19
Germany . 6 3 4 1 2 1 2 4 1 3 1 - 2 2 4 7 16 4
Germany, Fed. Rep. of 3

Ireland - - - - - - - - - - - - - 1 - - -

Netherlands 24 28 27 30 28 26 9 20 30 26 20 11 9 7 1 19 22 20 3
Norway - - - - - - - - - - - - - <05 <05 <05 1 1

Spain - - - - - - - - - - - - - - - - -

Sweden - - - - - - - - - - - - - - - - - -

UK - Eng+Wales+N.Irl. 17 9 47 8 19 44 4 3 5 4 2 2 3 1 1 1 9 17

UK - England & Wales

UK - N. Ireland . . . . . . . . . . . . . . . . . .

UK - Scotland 1126 1169 1372 1736 2000 2193 3221 3091 2628 2121 2044 1854 1675 1235 1130 958 1340 1436

UK 1542
Official total 1176 1216 1491 1816 2078 2298 3261 3140 2704 2177 2115 1927 1706 1271 1160 986 1391 1525 1571

As used by WG 1321
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Table 5.3.3. Estimates of relative megrim abundance and biomass from Scottish-Irish anglerfish
surveys

ABUNDANCE (MILLIONS) BIOMASS (TONNES)
2005 2006 2007 2008 2005 2006 2007 2008

Area IV (partial) 11.7 11 14.8 18.9 4652 3629 5509 6953

Area VI 5.5 9.3 13.8 15 2444 3127 4258 4206

Northern Shelf (partial) 17.2 20.3 28.6 33.9 7096 6757 9766 11159
Table 5.3.4. Changes in relative megrim abundance and biomass from Scottish-Irish anglerfish
surveys based on percentage changes in mean abundance and biomass from the first two years of
the survey relative to the mean of the last two years.

ABUNDANCE BlOMASS ABUNDANCE  BIOMASS

Mean 05/06 Mean 07/08 Mean 05/06 Mean 07/08 Percentage Change

Area IV (partial) 11.35 16.85 4140 6231 48% 50%
Area VI 7.40 14.40 2785 4232 95% 52%
Northern Shelf (partial) 18.75 31.25 6926 10462 67% 51%

Table 5.3.5. Trends in Ipue for Irish OTB fleets for VIa and VIb. Lpue is estimated for both kW

days and hours fished.
Via Vis
Year Hours Ilpue (Hrs) Kw.Days Ipue(Kw.D) Hours Ipue (Hrs) kw.Days Ipue (Kw.D)
1995 56863 9.01 1408312  0.36 9029.25 153 599053 0.23
1996 60960  7.19 1388902  0.32 7219 16.98 469212 0.26
1997 63159  6.35 1462368  0.27 7169 19.55 377836 0.37
1998 57398  6.63 1343782 0.28 7337 28.04 403310 0.51
1999 54075 6.5 1348480  0.26 8680 15.49 437920 0.31
2000 52847  6.83 1325585  0.27 9883 15.9 613229 0.26
2001 47224 891 1320179 0.32 7232 2291 593467 0.28
2002 35016  6.83 1007965  0.24 2626 31.79 217918 0.38
2003 39211 842 1536279  0.21 4540 18.19 478464 0.17
2004 35217 7.66 1279049  0.21 2233 19.00 205349 0.21
2005 30748 8.78 1075974  0.25 3844 17.68 216991 0.31
2006 28014 7.74 1031169 0.21 5904 16.16 464965 0.21
2007 25373 722 911973 0.20 6589 12.85 548392 0.15
2008 17327  9.93 630615 0.27 9740 6.98 n/a n/a
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Figure 5.3. 1. Map of the Northern shelf of the British Isles showing catches of megrim by vessels
from Ireland and Scotland in 2008, by ICES statistical rectangle: circle size is proportional to catch
size and shaded according to proportion caught by nation. The catches have been adjusted to
account for estimated misreporting of megrim into Area IV from Area VI. Source: ICES Working
Group on the Assessment of Northern Shelf Demersal Stocks (ICES 2007).
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Figure 5.3.2. Raised length-frequency of Irish landings and discards for VIa otter trawlers.
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Figure 5.3.3. Number of Megrim caught during the anglerfish surveys 2005-2008. Each circle (blue
for Scottish surveys; green for Irish surveys) is centred on the sample location and the size of the
circle is proportional to the number density in n/km? according to the legend (top left). The red
line indicates the position of the 4° line of latitude which separating ICES Areas IV (east) and VI

(west).
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Figure 5.3.4. Weight of Megrim caught during the anglerfish surveys 2005-2008. Each circle (blue
for Scottish surveys; green for Irish surveys) is centred on the sample location and the size of the
circle is proportional to the number density in n/km? according to the legend (top left). The red
line indicates the position of the 4° line of latitude which separating ICES Areas IV (east) and VI

(west).
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Figure 5.3.5. Estimates of the abundance of megrim on the Northern Shelf from the 2005-2008
anglerfish surveys. 95% confidence intervals are plotted as error bars on the total Northern Shelf

estimates.
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Northern shelf megrim biomass estimates

® Northern Shelf (partial) -

O Area IV (North Sea) (partial)

A Area Vi (West of Scotland)
TAC

15000
!

10000
!
@

Biomass (tonnes)

o
81 ¢
e} \ A AN
o/
A
o
T T T T
2005 2006 2007 2008

Year

Figure 5.3.6. Estimates of the biomass of megrim on the Northern Shelf from the 2005-2008 an-
glerfish surveys. 95% confidence intervals are plotted as error bars on the Northern Shelf esti-

mates.
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Figure 5.3.7. Lpue trends in VIa megrim from the Irish OTB fleet. Lpue is expressed in both hours
fished and kW days.
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Figure 5.3.8. Lpue trends in VIb megrim from the Irish OTB fleet. Lpue is expressed in both hours

fished and kW days.
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Irish Sea

6.1

Area overview

Description of fisheries

Fishing effort and vessel numbers within the Irish Sea have declined in recent years by
around 28% and 15% respectively (Figure 6.1.1). The majority of these declines stem from
demersal trawling, the dominant fleet type in the area. This fleet accounts for over half
the fishing effort in the Irish Sea. Several sub fleets exist within this fleet. The largest of
these are the otter trawls, with a small proportion of demersal seines. The otter trawl
vessels of this fleet primarily utilize 70-89 mm meshes (Figure 6.1.2a). The majority of
this fleet belong to targeted Nephrops fisheries. Two main Nephrops fisheries exist in the
Irish Sea, one in the East (FU14) and one in the West (FU15). These fisheries are tradition-
ally more active during summer as Nephrops spend more time outside their burrows and
thus more available to the fishery at this time. In recent years the fishing season has been
extending. A number of other species are caught in relatively low levels by this fishery,
including cod, haddock, plaice, anglerfish, and to a lesser extent sole. Although relative
landings of cod within this fishery are low compared with the quantities of Nephrops
landed, this fleet’s contribution to the total cod landed within the Irish Sea is generally
high. A small proportion of the demersal trawl fleet utilizes 100-119 mm meshes and
targets the traditional whitefish fishery. This takes a mixture of species, specifically cod,
haddock and whiting which used to be an important fishery within the Irish Sea, but has
declined to low levels since 2003 following the adoption of larger meshed gear.

A beam trawl fleet operates within this area and accounted for around 15% of fishing
effort in 2007. In 2008 Irish and Belgian beam trawlers displayed large declines in effort
within the Irish Sea as a result of economic pressures including fuel costs. These vessels
operate across the whole area with no specific ground focus. The majority of vessels em-
ploy meshes in the range of 80-89 mm (Figure 6.1.2b). This fleet primarily targets flatfish
species, plaice and sole in particular. There is also a fishery for ray species. These fisheries
have bycatches of anglerfish, and low catches of cod, haddock and whiting.

Gillnetting also occurs in the Irish Sea. However, this is a very small fleet within the Irish
Sea, accounting for around 1% of effort. Effort is focused to the south/southwestern area
of the Irish Sea and is a subsection of a larger fleet operating within the Celtic Sea. In
addition there is some gillnetting activity around the Isle of Man, however this is minim-
al. The primary target of those operating in the southern area is cod. Low landings of
other species including haddock, saithe and anglerfish also occur. In relation to mesh
size, although a number of different ranges are used, 150-219 mm has dominated in the
last couple of years, moving away from 100-149 mm which used to be the primary mesh
range used (Figure 6.1.2c).

More detailed, stock specific descriptions are given within the individual Irish Sea stock
sections. Information within this section is taken from the STECF report of the SGRST-08-
03 Working Group on the Fishing Effort Regime, 2008.
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Regulations and their effects

A number of regulations are in operation within the Irish Sea in addition to those affect-
ing the area as a whole and are highlighted. Those affecting individual stocks are dis-
cussed in the relevant stock section.

Effort management

The Irish Sea has been under days at sea effort management as part of a Cod Recovery
Plan since 2000 in an attempt to reduce fishing mortality on cod stocks. This saw vessels
assigned a maximum number of days-at-sea annually according to the gear and mesh
size combinations used. While this regulation reduced the overall effort expended by
vessels using mesh sizes equal to or greater than 100 mm, the days-at-sea cap was not
considered to have limited the effort of vessels using gears less than 100 mm which con-
stitute the greatest proportion of effort within the area. Effort within the larger mesh
categories, i.e. the traditional whitefish fishery, has demonstrated large declines. Some
vessels previously operating with mesh sizes equal to or greater than 100 mm have taken
measures to remain viable. Such measures include switching to mesh sizes less than 100
mm or utilizing several different mesh sizes during the year to gain greater days alloca-
tion, both of which result in different selection patterns. Other vessels have moved to
alternative fishing grounds outside the effort management restrictions such as the Celtic
Sea.

2009 has seen the introduction of a new long-term management plan for cod, Council
Regulation (EC) 1342/2008 which has resulted in a new effort allocation system. This new
system provides individual member states with an effort allocation in kilowatt (kW)
days-at-sea based on the actual amount of effort expended within the Irish Sea from a
defined reference period. The allocation of kW days-at-sea by gear grouping is now regu-
lated by individual member states replacing the individual vessel days-at-sea allocation
by gear groupings set as part of the annual TAC and quota regulations.

The application of the harvest control rule stipulates that if cod stocks are considered to
be below minimum spawning stock levels, then fishing mortality should be reduced by
25%. In 2009 this resulted in a reduction in effort allocation for the Irish Sea of 25%. This
new management strategy is perceived to be restrictive by some nations for certain gear-
mesh categories, particularly where effort has increased within a category since the refer-
ence period. Both the earlier days-at-sea scheme and the current kW days-at-sea system
have resulted in a switching away from the Irish Sea into other areas not covered by ef-
fort management such as the Celtic Sea and Rockall.

While the regulation is likely to have resulted in some degree of effort displacement, the
provisions of Article 13 of 1342/2008 allow member states to recoup all or part of the ef-
fort reductions applied in 43/2009. Various national programmes have been enacted in
2008 and 2009 that aim to reduce cod catches through a range of measures including spa-
tial and temporal avoidance plans and technical measures.

Closed areas

As a consequence of the depleted state of the Irish Sea cod stock, and following ICES
advice, a recovery plan for cod in the Irish Sea was introduced in 2000. Commission Reg-
ulation (EC) No 304/2000 established emergency closed areas to fishing for cod from mid
February to the end of April in the western and eastern Irish Sea to protect spawning cod
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aggregations. Council Regulation (EC) 2549/2000, which came into force on 1 January
2001, with amendments in Council Regulation (EC) No 1456/2001, of 16 July 2001, estab-
lished additional technical measures for the protection of juveniles. The closed area in the
Irish Sea and additional technical regulations were extended to 2001 in Council Regula-
tion (EC) 300/2001 and to 2002 in Council Regulation (EC) 254/2002. The main difference
in the recovery measures for 2002, onwards from those of 2001 is that a closed area re-
mained only in the western Irish Sea.

Within the closed area there are a number of derogations allowing Nephrops fishing dur-
ing the closure. Irish scientists successfully tested inclined separator panels in Nephrops
trawlers, revealing large reductions in bycatch of cod. Vessels using such panels have
been allowed to fish over a wider area of the closure since 2002. Figure 6.1.3 shows the
location of the closed area and shading indicates the derogations permitted. Vessels dis-
placed from the closed area either switched to twin-rigging for Nephrops, fished for cod in
the North Channel and Clyde (the latter of which was subsequently closed to protect the
West of Scotland stock), or stopped fishing during the closer period. The effect of this
closer on individual stocks is unknown.

In its review of the effectiveness of the closure STECF 2007 concludes that the Irish Sea
cod closure in 2000 was of appropriate extent and duration to encompass the majority of
the spawning stock throughout the spawning season. The closure since 2001 encom-
passes the majority of the western Irish Sea spawning cod population for most of the
spawning season but excludes the eastern Irish Sea spawning population. On the basis of
the information available, STECF was unable to determine the extent to which the closure
has reduced fishing mortality to a lower value than would otherwise have occurred,
through the protection of adult cod during spawning or influencing changes in fishing
effort in the different fleets.

Three further seasonal closures are in place, either annually or triennially, within the Irish
Sea, and relate to restricting fishing for herring. It is believed these closures have very
little impact on demersal stocks as they only apply to herring, without specific gear re-
strictions. Details of these closures can be found in Council Regulation (EC) No.850/98.

Within the Irish Sea a number of technical measures are in place. The majority of have
been in place for a number of years, giving little future change in fishing patterns. Square
mesh panels, for example, have been mandatory for UK otter trawlers since 1993 and for
Irish trawlers since 1994 to reduce catches of undersized fish. There are also beam trawl
fishing restrictions in the Irish Sea. It is prohibited to use any beam trawl of mesh size
range 70-79 mm or 80-90 mm unless the entire upper half of the anterior part of such a
net consists of a panel of netting material attached directly to the headline of the net, ex-
tending towards the posterior of the net for at least 30 meshes and constructed of di-
amond-meshed netting material of which no individual mesh is of mesh size less than
180 mm.

Species-specific measures such as minimum landing sizes are stock specific and are dis-
cussed in the relevant chapters. In terms of species composition, technical regulations are
also in operation within the area. For example, in January 2000 technical regulations for
EU waters came into force (Council Regulation (EC) 850/98 and its amendments) pre-
scribing minimum target species’ compositions for different gear mesh size ranges. Since
2001, cod in the Irish Sea have been a legitimate target species for towed gears with a
minimum codend mesh size of 100 mm.
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Inclined separator panels are used in the Nephrops fishery as a derogation within the cod
closed area to reduce catches of non-Nephrops species. With the introduction of the new
effort management system, the use of similar panels (separator grids) by Irish fishers will
increase as a technical measure to recoup effort by reducing cod catches to below 1%.
This will alter the fishing pattern of these vessels, resulting in a single species Nephrops
fishery, greatly reducing fish catches.
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Figure 6.1.1. kW days-at-sea fishing effort (a) and number of vessels (b) by gear type within the
Irish Sea. Taken from STECF report of the SGRST-08-03 Working Group on the Fishing Effort
Regime, 2008. Figures should only be read from 2003 onwards, as the Irish effort component was
unavailable by mesh size information prior to this. Legend key: 4a demersal trawl, 4b beam trawl,

4c gillnet, 4d trammelnet, 4e longline.
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Figure 6.1.2. kW days-at-sea fishing effort demersal trawl (a), beam trawl (b), and gillnet (c) by
mesh size ranges within the Irish Sea. Taken from STECF report of the SGRST-08-03 Working

Group on the Fishing Effort Regime, 2008. Figures should only be read from 2003 onwards, as the

Irish effort component was unavailable by mesh size information prior to this. Legend key: 4ai
16-31 mm, 4aii 70-89 mm, 4aiii 90-99 mm, 4aiv 100-119 mm, 4av 2120 mm, 4bi 80-89, 4bii 90-99

mm, 4biii 100-119, biv 2120 mm, 4ci <110 mm, 4cii 110-149 mm, 4ciii 150-219 mm, 4civ 2220 mm.
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IRISH SEA COD BOX

Closed to all fishing with any demersal trawl, seine or similar towed net, any gill net, trammel
net or similar static net or any fishing gear incorporating hooks from the 14th of February to
30th April 2009.

Fishing is permitted with a prawn net in the areas of the closed boxes coloured green provided:
A minimum of 35% live weight of prawns is on board.
Only one mesh size range is carried on board, 70-79mm or 80-99mm.
No other type of gear is carried on board.
No mesh in any part of the net is greater than 300mm.

Fishing is permitted with a prawn net in this area provided that in addition to the above:

It complies with the provisions made for the green zone.

It includes an inclined separator panel.

If the total weight of cod retained on board is greater than 18% of the total catch, the vessel
must stop fishing in this area for at least 24 hours.

Figure 6.1.3. Location of the Irish Sea cod box, including details of derogations. Pink and purple
areas relate to hake and cod boxes outside the scope of this overview. Produced courtesy of An
Board Iascaigh Mhara (the Irish Sea Fisheries Board).
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6.2 Codin Vlla

Type of assessment

This is an update assessment. The assessment has not yet been included in ICES
benchmarking process.

ICES advice applicable to 2008

“Because the existing recovery plan does not include the elements or measures neces-
sary to rebuild the stock at the current SSB (well below Biim), ICES continues to advise
on exploitation boundaries in relation to precautionary limits and recommends that
the fisheries for cod be closed until an initial recovery of the cod SSB has been proven.
Any catches that are taken in 2008 will prolong the recovery to Bpa.”

ICES advice applicable to 2009

Same wording of advice as for 2008.

6.2.1 General
Stock description and management units
The stock and the management unit are both ICES Division VIla (Irish Sea).

Management applicable to 2008 and 2009

Management of cod is by TAC, days-at-sea limits and technical measures. The ICES
advice, and the agreed TACs and associated implications for cod in Division Vlla
since 2002, have been as follows:

SINGLE STOCK CHANGE IN F

EXPLOITATION ASSOCIATED WITH
YEAR BOUNDARY (T) BAsis FOR ICES ADVICE TAC (1) TAC!
2002 - Establish recovery plan 3200 - 58%
2003 - Closure of all fisheries for cod 1950 - 64%
2004 0 Zero catch 2150 -65%
2005 0 Zero catch 2150 -31%
2006 0 Zero catch 1828 (no forecast)
2007 0 Zero catch 1462 (no forecast)
2008 0 Zero catch 1199 (no forecast)
2009 0 Zero catch 899 (no forecast)

1 Calculated from F multipliers in status quo forecast.

Technical regulations in force in the Irish Sea, including those associated with the cod
recovery plan since 2000, are described in Section 6.1.

Fishery in 2008

Landings of cod in 2008 (Table 6.2.1) were the lowest recorded. The percentage
landed into Northern Ireland increased from 57% in 2007 to 79% in 2008 (Table 6.2.2),
the majority taken by whitefish otter trawlers and Nephrops trawlers. The percentage
landed into southern Ireland declined from 27% to 13% between 2007 and 2008.
Northern Ireland acquired additional quota in 2008, while WG landings figures for
southern Ireland were well below the quota. Irish fleets experienced elevated catch
rates of cod in the Celtic Sea off SE Ireland in 2008, and a number of cod landings
incorrectly reported as taken in VIla were reallocated to the Celtic Sea. WG landings
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figures in 2008 were 55% of the TAC. The WG figures have been around 50% of the
TAC since 2004.

Data

An overview of the data provided and used by the WG is provided in Table 2.1 in the
WGCSE report.

Fishery landings

The input data on fishery landings and age compositions are split into three periods
(Figure 6.2.1):

1) 1968-1990. Landings in this period, provided to ICES by stock coordinators
from all countries, were assumed to be accurate and were used directly as
the input data for the assessment.

2) 1991-1999. TAC reductions in this period caused substantial misreporting
of cod landings into several major ports in one country, mainly species
misreporting. Landings into these ports were estimated based on observa-
tions of cod landings by different fleet sectors during regular port visits
(see stock Annex). For other national landings, the WG figures provided to
ICES stock coordinators were used, as in period (1).

3) 2000 onwards. Cod recovery measures were considered to have caused
greater problems with estimation of fishery removals than in period (2).
The ICES WG landings data provided by stock coordinators for all coun-
tries, as in period (1) were input to B-Adapt and the annual total removals
(in excess of the assumed M) were estimated within the assessment model.

The annual numbers-at-age landed, total landed weight, and the mean weights-at-age
in the landings by age class, are given in Tables 6.2.3 and 6.2.4. Previous WGs have
demonstrated there are no long-term trends in catch weights-at-age from 1982 on-
wards. However, weights-at-age prior to 1982 are fixed at constant values lower than
estimated for subsequent years, leading to sums-of-products errors. A revision of
historical catch-at-age data and associated weights is needed.

The catch-at-age data were screened using separable VPA (reference age 3; terminal F
=1.5; S =1.0; default year weighting; age weighting 0.001 at-ages 0-1, 0.01 at-ages 1-2
and 1.0 at-ages 2-3 and over). The data continue to demonstrate a persistent change
in residuals for log catch ratios at-ages 1-2 after 1991 (Figure 6.2.2). Outliers at-age 5—
6 in 2003/04 and age 1-2 in 2006/07 are not associated with any obvious anomalies in
any national dataset and reflect small catches and sample sizes.

Discards data

No discards data are included in the assessment. Suitable discards estimates are not
available prior to the mid 1990s and are not complete for many subsequent years.
Available data indicates that discarding has historically been mainly a function of
MLS and therefore mainly restricted to catches of 1-gp cod. This pattern continued in
2008 (Figures 6.2.3 and 6.2.4 and Table 6.2.5). Historical F and recruitment for 1-gp
cod are therefore underestimated.

Available discards data are given in Table 6.2.5. It has not been possible yet to com-
pile a matrix of international fleet-raised discards estimates by year and age for use in
assessments. Discards data will be fully evaluated in any future benchmark assess-
ment.
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Biological data

The assessment uses time-invariant values of M=0.2 (all ages) and combined-sex pro-
portion mature values of 0 at-age 1, 0.38 at-age 2 and 1.0 for older ages (see stock
Annex for derivation).

Survey data used in assessment

The surveys used in the assessment are described in the Stock Annex, and the series
are updated in Table 6.2.6. The ENG BTS-Sept survey is now worked up using auto-
mated r code, and the dataseries supplied this year include only data for 1993 on-
wards (1991 and 1992 data were supplied last year) and some small changes to
indices in some other years were made. A sensitivity test of the B-Adapt model in-
cluding or excluding the 1991 and 1992 data from last year demonstrated negligible
effect of excluding these two years.

Internal consistency of survey data

The survey data during spring each year are of critical importance for tuning the B-
Adapt and estimating catch bias because adult cod are better represented than during
autumn surveys. The data for these surveys were screened by fitting the SURBA
model using settings described in the Stock Annex, and examining the diagnostic
plots. The NIGFS-Mar and ScoGFS-Q1 surveys do not exhibit any marked year-
effects, and appear to track year-class variations with good consistency (Figure 6.2.5).
Strong positive residuals at-age 1 are noted for 1994-1996 in the SURBA model fit for
NIGFS-Mar (Figure 6.2.5, bottom panels).

Consistency between survey-series

The three series of summer—autumn 0-gp indices used in the update B-Adapt assess-
ment do not consistently follow the trends in year-class effects from the SURBA
model applied to the NIGFS-Mar and ScoGFS-Q1 data (Figure 6.2.6). While the sur-
veys give similar signals for some year classes, there are some years (e.g. 20042005
and 2001) where the series diverge noticeably. The NIGFS-Mar and ScoGFS-Q1
SURBA models provide very similar trends in year-class strength.

Empirical estimates of SSB from the NIGFS-Mar and ScoGFS-Q1 surveys (calculated
from all age groups) diverge considerably in 1999 and 2002-2003 (Figure 6.2.7). SSB
trends estimated by fitting the SURBA model exhibit slightly more coherent trends.
Both survey-series indicate a recent decline in SSB.

Commercial cpue

Commercial cpue data are available for this stock but are not currently used in the
assessment.

Other relevant data

Table 6.2.6 includes indices of abundance from the UK Fisheries Science Partnership
(www. cefas.co.uk/fsp). These are not used in the update assessment and have not yet
been evaluated through any benchmarking process, although are presented as sup-
porting evidence. The indices for the western Irish Sea have been revised using a new
stratification scheme and therefore differ from the values in last year's WGNSDS
report (see WD 8). The SSB trends from the UK Fisheries Science Partnership trawl
surveys support the trends given by the NIGFS-Mar survey from 2004 onwards (Fig-
ure 6.2.8).
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A Cefas Q4 IBTS trawl survey series covering the Irish Sea and Celtic Sea in Novem-
ber commenced in 2004. Cod abundance indices will be provided from this survey in
future.

Estimates of cod SSB from applications of the annual egg production method, using
gene probes to identify early stage cod eggs, are available for 2006 and further esti-
mates will become available from surveys in 2008 and 2010. These will be evaluated
in future benchmark assessments.

Historical stock development

Deviations from stock annex

The assessment does not deviate from the procedure used last year and described in
the stock annex.

Software used and model options chosen

The B-Adapt method is described in the Stock Annex. Software version B-Adapt-
F.exe (13/5/06) was used to allow estimation of removals bias from 2000 onwards.

Model settings for the update assessment are given in Table 6.2.7. B-Adapt can use
survey data for the year after the last year of catch data, and in this assessment the
survey indices for NIGFS-Mar in 2009 are used. An input F-multiplier for 2009 is re-
quired for adjusting the survey indices to the start of the year. In view of the new cod
recovery measures which involved a 25% reduction in cod TAC in 2009, an F-
multiplier of 0.75 was applied in 2009.

Input data types and characteristics

New data added to the update B-Adapt assessment are the fishery landings data for
2008, the NIGFS-Mar survey data for 2009 and the NIGFS-Oct, ENG BTS-Sept and NI
MIK net 0-gp indices for 2008. As discussed in Section 6.2.2, the 1991 and 1992 indices
have been removed from the ENG BTS-Sept data. The update B-Adapt assessment
follows the same procedure as in the 2008 assessment by including the sample-based
estimates of landings at three major ports from 1991-1999, while estimating removals
in excess of the assumed natural mortality rate in subsequent years. The sample
based estimates of landings for 2000-2002 and 2005 provide a comparison with the B-
Adapt removals estimates.

Data screening

Screening of input catch and survey data is described in Section 6.2.2.

Final update assessment: diagnostics

The diagnostics of the update B-Adapt run are given in Table 6.2.8. Note that these
are from the non-bootstrap application of the model. The catchability residuals from
the update assessment are given in Figure 6.2.9. A trend in catchability residuals for
2—4 year old cod exists in the first five years of the NIGFS-Mar survey series. This is
not reflected in the SURBA residuals shown in Figure 6.2.5. In contrast, the three posi-
tive values at-age 1 in 1995-1996 in NIGFS-Mar B-Adapt residuals are evident in the
SURBA analysis, indicating a change in survey selectivity.

Final update assessment: retrospective analysis

The estimation of catch bias in B-Adapt effectively removes survey catchability trends
from 2000 onwards, and the assessment therefore exhibits no retrospective bias (Fig-
ure 6.2.10).
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Final update assessment: long-term trends

The population numbers and F at-age from the update B-Adapt assessment are given
in Tables 6.2.9 and 6.2.10, and the VPA summary data are given in Table 6.2.11. These
are the point estimates from the non-bootstrap option. The long-term trends in land-
ings, F, SSB and recruitment are shown in Figure 6.2.11, using the bootstrap option to
give 5th and 95th percentiles from 1000 boot-strap runs selecting randomly from the
survey catchability residuals. Note that the 50th percentiles differ slightly from the
point estimates from the non-bootstrap option.

The B-Adapt estimates of total removals for 2000-2008 (in excess of the WG landings
figures and natural mortality M=0.2) may represent unaccounted discards, landings
and additional natural mortality. The B-Adapt estimates of total removals (including
unaccounted removals) were close to the WG landings figures including sample-
based estimates for 2000 and 2001, but the 90% confidence limits of the B-Adapt esti-
mates for 2002 and 2005 lie above the WG landings estimates.

The recruitment trends from B-Adapt are very similar to the indices from SURBA for
the NIGFS-Mar and ScoGFS surveys (Figure 6.2.12), indicating that the historical
trends are well captured by the survey and fishery age-composition data. The SURBA
and B-Adapt indices of SSB indicate very low SSB since 2005, and continued high
total mortality rates (Figure 6.2.12). Given the highly truncated age composition in
the stock, and the internal procedure in SURBA for estimating recent Z, the SURBA
trends in Z are probably poorly estimated.

Comparison with previous assessments

The retrospective analysis (Figure 6.2.10) provides a comparison with the results of
the assessment carried out in 2008. The current assessment is a direct update without
any changes to procedures or data (other than some adjustments to the ENG BTS-
Sept series which have virtually no discernible effect on the assessment). The current
assessment is very consistent with the previous assessment.

The state of the stock

The spawning-stock biomass has declined tenfold since the late 1980s and is suffering
reduced reproductive capacity (SSB < Bim of 6000 t).

The fishing mortality estimates since 1988 have remained above the Fim value of F=1.0
and the stock has therefore been harvested unsustainably over this period.

Fishing mortality throughout the assessment period has been well above the candi-
date reference points (Fmax and Fo1) associated with high long-term yields and a low
risk of depleting the productive potential of the stock.

Recruitment has been below average for the past seventeen years. The seven most
recent year classes are among the smallest on record and all lie below a segmented
regression line fitted to the stock-recruit data, indicating lower than expected re-
cruitment given the SSB estimates (Figure 6.2.13). The estimated breakpoint in the
regression is close to the Bpa of 10 000t.

6.2.4 Short-term predictions

As a consequence of the inability to identify the source of the bias in removals esti-
mates from B-Adapt assessment, and the relationship between future TACs and total
removals, detailed short-term catch forecasts have not been given for this stock for
several years. The update B-Adapt assessment, including a 25% F reduction in 2009,
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indicates a 35% reduction in SSB between 2009 and 2010. This is a consequence of the
very poor recruitment in 2007 and 2008 (weakest year classes recorded).

SSB PERCENTILE 2007 2008 2009 2010
5th 1040 1232 1130 714
25th 1260 1454 1427 926
50th 1448 1676 1692 1107
75th 1644 1900 2024 1329
95th 1983 2300 2636 1685

6.2.5 Medium-term projections

Medium-term projections are carried out to look at the possible future trends in the
stock in response to changes in total mortality. The contribution of the fishery to the
total removals estimates over and above reported landings is unknown.

Estimating recruiting year-class strength

The B-Adapt estimates for the 2007 and 2008 year classes are less than 20% of the
1992-2006 GM and less than 30% of the 2002-2006 GM, but are considered appropri-
ate to inclusion in forecasts as they are estimated from three 0-gp surveys as well as
the NIGFS-Mar survey at-ages 1-2 up to 2009.

YEAR YEAR CLASS SOURCE NUMBER-AT-AGE 0 (‘000)
2006 2006 B-Adapt (point estimate) 1376
2007 2007 B-Adapt (point estimate) 279
2008 2008 B-Adapt (point estimate) 435
2009 2009 Bootstrap 2002-08 y.c.: (50th percentile) 12081
GM (2002 - 08 y.c.) 966

1 Average of 50th percentiles over 10-year B-Adapt projection.

Following the recommendation from RGNSDS 2007 that bootstrapping the 1992-2006
recruitment estimates may have led to overoptimistic forecasts, a short series of 2002—
2008 was chosen for forecasts this year. The stock recruit plot (Figure 6.2.13) demon-
strates that recruitment estimates for these years were well below the segmented
regression line. In the absence of any indicators of improved environmental condi-
tions for recruitment from 2009 onwards, and taking into account the expected fur-
ther decline in SSB, the 2002-2008 series was considered the most plausible predictor
of recruitment in at least the next few years.

Scenarios examined

The mortality rate as a result of removals in excess of the assumed natural mortality
of M=0.2 is referred to below as F*. Two medium-term stochastic projections were
carried out using the bootstrap option in B-Adapt:

1) Zero F* from 2010 onwards;

2) 25% reduction in F* per year until F* attains the value of F=0.4 adopted by
the Commission as the long-term management objective.

The second projection represents an annual reduction in F* equivalent to reductions
in F that Management Plan may seek to achieve through annual 25% reductions in
TAC. However, the bootstrap procedure does not simulate any additional variability
and risk associated with limits on interannual TAC variability, or any changes in
discarding or compliance.
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The removals figures generated in the projection implicitly include the level of re-
movals bias estimated by B-Adapt for 2008 in each simulation. It is currently not pos-
sible to attribute these to any actual losses not accounted for in the model inputs, or
to any remaining bias as a result of incorrect assumptions in the B-Adapt implemen-
tation.

Model inputs
Model inputs were as follows:
Number of simulations: 1000.

Recruitment from 2009 onwards: bootstrapped in each simulation from
model estimates for the weak year classes observed from 2002-2008.

Status quo F: B-Adapt F(2—4) for 2008 in each simulation.

Intermediate year assumption: To allow for a potential reduction in F* in 2009
associated with the 25% TAC reduction, an F-multiplier of 0.75 was applied
in 2009. This approach has also been adopted for North Sea cod at the
WGNSSK May 2009 meeting.

Results

Reducing F* to zero from 2010 onwards allows a high probability (100%) of recovery
of SSB to above Bum by 2015 (Figure 6.2.14) despite continued very poor recruitment.
There is also a high probability (~85%) of SSB > Bpa by 2015.

A stepwise reduction in F* by 25% per year (until the year when the 50th percentile of
F* reaches 0.40) results in a 26% probability of SSB > Bim by 2015 and zero probability
of achieving Bpa (Figure 6.2.15). The probability of SSB>Bum in 2015 is close to the re-
sult of the simulation testing of the cod Management Plan (WGCSE 2009 WD 4) for
the option of no limit on TAC changes between years, but indicates a much smaller
probability of SSB>Bpa by 2015. The update B-Adapt starts from a lower F in 2008 but
assumes a more pessimistic recruitment scenario than in WD 4.

6.2.6 Biological reference points
The current reference points for Irish Sea cod are given below:
Precautionary approach (unchanged since 1998)
Biim 6000 t Bpa 10 000 t
Fiim 1.00 Fpa 0.72

Targets

Fy 0.40 (Council Regulation (EC) 1342/2008)
Yield and spawning biomass per Recruit (from 2004 Assessment)
Fnax 0.31 Foa 0.18

ACOM has advised that candidates for reference points which are consistent with
high long-term yields and a low risk of depleting the productive potential of the stock
are in the range of Fo.1—Fmax.
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Management plans

The Irish Sea cod management plan, as described in Council Regulation (EC)
1342/2008 has been evaluated independently by ICES (WGCSE 2009 WD 4) using the
approach adopted in AGCREMP 2008 and is not consistent with the ICES Precaution-
ary Approach (Section 9.2).

The long-term target for the management plan is a fishing mortality of 0.4, based on
the EU-Norway negotiated target for North Sea cod. This target is above the Fmax
value of 0.32 for Irish Sea cod but well below the current estimates of total removals
mortality in excess of M=0.2.

Uncertainties and bias in assessment and forecast

Landings data

The quality of the commercial landings and catch-at-age data for this stock deterio-
rated in the 1990s following reductions in the TAC without associated control of fish-
ing effort. The Working Group has, since the 1990s, attempted to overcome this
problem by incorporating sample-based estimates of landings from three major ports
in the WG landings figures. The data for this method have become more limited since
2003, and the WG uses the B-Adapt modelling approach to estimate subsequent re-
movals from 2000 onwards. The unaccounted removals figures given by B-Adapt
could potentially include components as a result of increased natural mortality and
discarding as well as misreported landings or catches from the stock taken outside
Vlla, albeit distributed according to the age composition in the landings.

Discarding

Estimates of discards are patchy for Irish Sea cod, although more comprehensive
sampling is now required through the EU Data Collection Framework. Discarding
has historically been mainly at-age 1, and the absence of raised estimates of discard-
ing for all fleets will result in underestimation of historical F at-age 1. Strict controls
on catch reporting following the introduction of the Registration of Fish Buyers and
Sellers regulations has resulted in documented increases in discarding of cod above
the MLS off the west of Scotland and in the Celtic Sea (see Sections 3.2 and 7.2). This
could also occur in the Irish Sea, although observer data in 2008 provided no evi-
dence of this. Compliance with catch composition rules for some fleets could also
result in increased discarding of cod. Implementation of unbiased sampling schemes
to estimate discarding with adequate precision is likely to be of increasing impor-
tance for this stock to prevent further deterioration in fishery catch data.

Surveys

The Irish Sea has relatively good survey coverage up to 2009. The surveys in general
give consistent signals of fish abundance at-age. All existing survey data indicate a
severe depletion of the SSB during a 7-year run of very poor recruitment. The UK
Fisheries-Science Partnership surveys of the Irish Sea cod spawning grounds in
spring 2005-2009 (not in the assessment), carried out using commercial trawlers, in-
dicated a widespread distribution of cod mostly at low density but with some local-
ized aggregations (WGCSE 2009 WD 8). The time-series of SSB indices demonstrates
a downward trend similar to that revealed by the other surveys used in the assess-
ment, and the highly truncated age composition of cod in the FSP surveys supports
the ICES assessment, indicating continuing high mortality rates.
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Model formulation

The B-Adapt estimates of removals bias continue to vary around relatively high val-
ues of 2.0-3.0 despite more accurate catch reporting and lack of evidence of signifi-
cant discarding of cod above MLS. There could potentially be unaccounted losses
from other sources, for example because of fishery catches taken outside VIla during
seasonal migrations, a gradual shift in distribution to areas beyond Vlla, or increases
in natural mortality. The estimates of bias could also be influenced by any remaining
non-randomness of survey catchability or outlying values, or by incorrect assump-
tions in the model (e.g. constant survey catchability, removals bias not age-
dependent). For this reason, the absolute values of the estimated unallocated remov-
als should not be over-interpreted. There is currently no evidence from surveys and
fishery age compositions of a significant improvement in age structure that could be
caused by management measures. The interpretation in B-Adapt is that there contin-
ues to be a relatively large unaccounted-for removal of fish from the stock, but unfor-
tunately there is currently very little direct evidence to evaluate the potential
source(s) of this and how much is as a consequence of fishing in VIla or elsewhere.

Stock structure and migrations

The VIIa commercial fishery for cod extends into the North Channel, particularly for
vessels using midwater trawls. It is not clear if the cod in this region belong to the
Irish Sea stock, the nearby Clyde stock which exhibits dense aggregations of adult
fish during spring in the area covered by the Clyde closure, or to other VIa cod popu-
lations. Incorrect allocation of catches to stocks could lead to biases in the assess-
ments.

Recent tagging of cod off Greencastle on the north coast of Ireland (O Cuaig and Offi-
cer, 2007), and more limited tagging on UK Fisheries Science Partnership surveys
(Armstrong et al., WD2 to WGNSDS 2007), have demonstrated movements of cod
between Division Vla and VIla. Most recaptures in Vlla from cod tagged in Vla have
come from the North Channel and in or near the deep basin in the western Irish Sea
that is a southward extension of the North Channel. The research surveys used for
tuning the VIla cod assessment cover only the western and eastern Irish Sea, and do
not extend into the deeper water of the North Channel, where large catches of cod
were made by midwater trawlers in the 1980s and 1990s.

Historical tagging studies have also demonstrated more limited movements of cod
between spawning components in the western and eastern Irish Sea, for which the
migrations tend to be in a north-south direction. STECF Sub-group SGRST (2005,
Appendix 4) concluded that management of the Irish Sea stock on the basis of sub-
stock assessment regions would be difficult in practice, particularly the separation of
catches when the stock units are mixed. Further tagging and genetics studies are re-
quired to investigate stock structure, seasonal movements and mixing in VIIA and
neighbouring areas.
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YEAR

CANDIDATE
STOCKS TO BE
BENCHMARKED

SUPPORTING JUSTIFICATION AND COMMENT(S)

INDICATED EXPERTISE
NECESSARY AT THE
BENCHMARK MEETING-IN
ADDITION TO THE
EXPERTS FROM THE ICES
COMMUNITY
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2012? Western Cod stocks in Divisions VI and VII comprise an
waters cod assemblage of metapopulations with varying
stocks (Area  degrees of mixing. Fishing effort, predation and
VIand VII other environmental drivers including climate
excl VIId). change impact the populations in different ways

across the range of the stocks. The stocks have
proven difficult to assess because of data
deficiencies and an inability to demonstrate
responses to changes in fishing effort and other
management controls. Improved management
advice may benefit more from quantifying the
spatial dynamics of cod in relation to spatial
variations in fishing and other pressures than by
trying to refine the current modelling
approaches applied to the current stock
definitions and management units. To make
progress towards this, an initial Data Workshop
is proposed to collate and interpret existing and
new data on cod stock structure and mixing,
distribution patterns, spatial variations in
size/age structure and biological characteristics
as well as pressures including predation, fishing
and climate. Such analyses will be facilitated by
high-resolution spatial data on fishery catches
and effort by métier using VMS, rectangle data,
employing GIS methods. It will be necessary to
develop an international database holding
spatially resolved datasets (landings, discards,
effort, size/age/biological data, surveys,
environmental variables) and data manipulation
routines to allow evaluation of the effect on the
assessments of altering the stock unit definition.
Data on cod movement parameters will be
required to allow development of operating
models for testing assessment and management
procedures and ultimately developing and
testing spatially disaggregated assessment
models. New datasets e.g. on discarding,
biology, predation, surveys and fishing
effort/cpue would be evaluated. The Data
Workshop would build on and review the
outcomes of a major UK collaborative
programme on cod stock structure and spatial
dynamics, which will be completed in 2011. The
ensuing Benchmark Assessment workshop
would evaluate the appropriateness of current
assessment methods in the light of the Data
Workshop outcomes, and explore alternative
approaches as candidates for providing
management advice. This could potentially
include changes to the spatial units for
assessment or the development of spatially
disaggregated assessment models including
mixing coefficients.

6.2.10 Management considerations

A number of emergency and cod recovery plan measures have been introduced since
2000 to conserve Irish Sea cod. These include a spawning closure since 2000 and effort
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control since 2003. There have also been several vessel decommissioning schemes. As
it has not been possible to provide analytical catch forecasts in recent years, the TAC
has been reduced by 15-20% annually since 2006 and by 25% in 2009. These measures
may have prevented a further increase in fishing mortality of cod or may have re-
sulted in some reduction in fishing mortality. However, the current assessment does
not provide sufficiently robust estimates of fishing mortality to allow the possible
changes to be determined.

Although recent recruitment patterns appear well estimated in the assessment, the
problem of inaccurate landings and discards estimates makes it difficult to estimate
the absolute value and recent trends in fishing mortality. However, all sources of
information on age composition in the stock, from the fishery as well as surveys us-
ing research vessels and chartered commercial vessels, indicates a continued paucity
of cod older than four years of age in the Irish Sea indicating a continued very high
mortality rate. Possible causes of this include:

e TACs have not restricted catches as intended. Substantial underreporting
of landings is known to have occurred since the 1990s, although there is
some indication that this is reduced since 2006. However the assessment
continues to indicate a large unaccounted removal of fish. The relative con-
tribution of fishing to this has not been identified.

o The effort reductions have not been sufficient, although considerable effort
reductions have been observed in some fleets (particularly vessels using
>100 mm mesh);

e Cod continues to be taken in mixed demersal fisheries (particularly for
haddock, sole and Nephrops);

e Time and area closures have not been sufficient to lead to rebuilding of this
stock.

e Other, non-fishery causes such as increased natural mortality have in-
creased over time.

It is difficult to reconcile the large apparent mortality rate and unaccounted removals
in recent years with the larger reduction in fishing effort by whitefish trawlers dem-
onstrated by STECF subgroup SGRST 2008, the very low abundance of cod, and the
evidence of more accurate catch reporting since the introduction of the Registration of
Buyers and Sellers.

The scientific evaluation of the revised cod Management Plan (Council Regulation
(EC) 1342/2008) indicates that it may not be sufficiently precautionary to allow re-
building of the Irish Sea cod stock to a level where it can regain historic productivity
by 2015 (see Section 9.2). The probability of recovery of the cod stock will be in-
creased by measures to eliminate discards of cod which historically have mainly
comprised under-sized fish.

A closure of the western Irish Sea spawning grounds for cod from mid February to
end of April has been in place since 2000, with an extension to the eastern Irish Sea in
2000. The closure was reviewed in 2007 by STECF SGMOS-07-03. On the basis of the
information available, SGMQOS-07-03 was unable to determine the extent to which the
closure has reduced fishing mortality to a lower value than would otherwise have
occurred, through protection of adult cod during spawning or influencing changes in
fishing effort in the different fleets. SGMOS 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.
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Surveys of cod eggs in the Irish Sea in 2006 involving the UK and Ireland indicated
that half of the spawning took place in areas not included in the spring-spawning
closure, indicating that the design of the closure may no longer be optimal (See Fig-
ure 8.5.8.1.1 in WGNSDS 2008). The spawning closure encompassed most of the
spawning in the western Irish Sea although spawning commenced earlier in the east
(See Figure 8.5.8.1.2 in WGNSDS 2008). Preliminary estimates of spawning-stock
biomass of cod based on the annual egg production and estimates of fecundity and
sex ratio are 2130 t (RSE 34%) in the western Irish Sea, 2760 t (RSE 21%) in the eastern
Irish Sea and 4890 t (RSE 20%) for the whole Irish Sea. Hence more than half of the
spawning stock in 2006 was spawning in areas not encompassed by the spring cod
closure. The update B-Adapt assessment provides an SSB estimate of 2743 t for the
Irish Sea in 2006, roughly 60% of the egg production estimate. Further estimates of
cod SSB from this method will become available in 2009 from surveys carried out in
2008.
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Table 6.2.1. Nominal landings (t) of COD in Division VIIa as officially reported to ICES, and figures used by ICES.

COUNTRY 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008’
Belgium 187 142 183 316 150 60 283 318 183 104 115 60 67 26
France 166 148 268 269 n/a 53 74 116 151 29 35 18 172 3
Ireland 1,414 2,476 1,492 1,739 966 455 751 1,111 594 380 220 2752 6082 643
Netherlands - 25 29 20 5 1 - - -
Spain - - - - - - - - 14 - -
UK (England, Wales & NI) 2,330 2,359 2,370 2,517 1,665 799 885 1,134 505 646 594 5912 4232 545
UK (Isle of Man) 22 27 19 34 9 11 1 7 7 5 n/a n/a n/a n/a
UK (Scotland) 414 126 80 67 80 38 32 29 23 15 3 62 22 n/a
Total 4,533 5,303 4,441 4,962 2,875 1,417 2,026 2,715 1,477 1,179 967 950 1,091 1217
Unallocated 54 -339 1,418 356 1,909 -143 226 -20 -192 -107 -57 -110 -389 -556
Total as used by WG 4587° 49643 58593 5318° 47843 12744 22524 2695+ 1285+ 10724 910* 840* 7024 6614

1Preliminary. 2Revised. n/a=not available 3 includes sample-based estimates of landings into three ports ¢ based on official data only.
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Table 6.2.2. Cod in VIIa. Working Group figures for annual landings by country since 2000.

(@) WG landings (tonnes)

| 313

Year NI E&W Scotland __Ireland France  Belgium Isle of Man Netherlands  Total TAC Y%uptake
2000 638 156 39 321 52 56 11 0 1273 2100 61
2001 697 209 32 645 361 300 8 0 2251 2100 107
2002 983 171 39 953 251 294 1 2 2695 3200 84
2003 381 118 32 415 145 187 7 0 1285 1950 66
2004 539 103 15 271 37 103 5 0 1072 2150 50
2005 523 72 4 168 31 108 3 0 910 2150 42
2006 552 32 6 172 17 59 3 0 840 1828 46
2007 396 27 2 191 18 66 2 0 702 1462 48
2008 523 22 1 85 3 27 1 0 661 1199 55
(b) Percentage of annual total

Year NI E&W Scotland Ireland France  Belgium Isle of Man Netherlands  Total

2000 50.1 12.3 3.0 25.2 4.1 4.4 0.9 0.0 100

2001 31.0 9.3 1.4 28.6 16.1 13.3 0.4 0.0 100

2002 36.5 6.4 15 35.4 9.3 10.9 0.0 0.1 100

2003 29.7 9.2 2.5 323 11.3 14.6 0.6 0.0 100

2004 50.3 9.6 14 25.2 3.5 9.6 0.4 0.0 100

2005 57.5 7.9 0.5 18.5 3.5 11.8 0.3 0.0 100

2006 65.7 3.8 0.7 20.4 2.0 7.1 0.3 0.0 100

2007 56.5 3.8 0.3 27.2 2.5 9.5 0.3 0.0 100

2008 79.0 3.4 0.1 12.9 0.5 4.0 0.2 0.0 100
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Table 1 Catch numbers at age

YEAR 1968 1969
AGE

0 0 0

1 364 882

2 1563 1481

3 1003 1050

4 456 269

5 177 186

6 28 76

+gp 2 37

TOTALNUM 3593 3981
TONSLAND 8541 7991
SOPCOF % 87 81

Table 1 Catch numbers at age

YEAR 1979 1980
AGE

0 0 0

1 1762 2533

2 1288 2797

3 608 729

4 127 243

5 164 49

6 38 51

+gp 33 4

TOTALNUM 4020 6406
TONSLAND 8371 10776
SOPCOF % 113 102

Table 1 Catch numbers at age

YEAR 1989 1990
AGE

0 0 0

1 582 710

2 2163 1075

3 1886 545

4 231 372

5 86 70

6 21 23

+gp 16 7

TOTALNUM 4985 2802
TONSLAND 12751 7379
SOPCOF % 100 100

Table 1 Catch numbers at age

YEAR 1999 2000
AGE

0 0 0

1 70 289

2 843 176

3 871 107

4 66 50

5 21 4

6 6 1

+gp 0 0

TOTALNUM 1877 627
TONSLAND 4784 1274

SOPCOF % 100 100

1970

1317
1385
352
204
163
52
19
3492
6426
94

1981

1299
3635
1448
244
99
23

6772

14907
108

1991

2001

338
841

13

1256
2252
100

Numbers*10**-3

1971 1972
0 0
2739 789
2022 3267
904 824
144 250
67 58
39 39
12 20
5927 5247
9246 9234
97 86

Numbers*10**-3

1982 1983
0 0
345 814
2284 932
1455 751
557 499
102 154
57 27
22 19
4822 3196
13381 10015
99 98

Numbers*10**-3

1992 1993
0 0
1375 223
1243 2907
664 403
132 119
42 16
46 6

3 7
3505 3681
7735 7555
100 100

Numbers*10**-3

2002 2003
0 0
196 45
564 439
405 93
7 35

2 1

2 0

1 0
1177 613
2695 1285
100 100

1973

1984

1994

749
569
848
68
20

2264
5402
100

2004

68
101
158

21

357
1072
100

ICES WGCSE REPORT 2009

1974

530
3559
557
494
131
46

28
5345
10251
86

1985

1218
2105
703
158
84
51

4345
10483
100

1995

498
1283
180
163

2137
4587
100

2005

42
224

33

367
910
100

1975

1986

974
2248
699
203
64
33

4253
9852
100

1996

318
1113
700
38
39

2214
4964
100

2006

14
142
112

16

296
840
100

Table 6.2.3. Cod in VIIa. Landings numbers-at-age used in the update B-Adapt assessment.

1976

1135
3007
363
500

79
25
5170
10247
97

1987

4323
1793
841
252

19

24
7327
12894
100

1997

523
1149
501
213

12
2418

5859
100

2007

49
205

11

322
702
100

1977

816
511
1233
163
218
31
40
3012
8054
99

1988

2792
4734
702
263
71
27

11
8600
14168
100

1998

204
1926
335
80
28

2581
5318
100

2008

14
166

1978

687
1092
310
311
39
47
18
2504
6271
113
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Table 6.2.4. Cod in VIIa. Mean weights-at-age in the landings. These are also used as stock

weights-at-age.

0

0

0

0

Table 2 Catch weights at age (kg)

YEAR 1968 1969 1970
AGE
0 0 0 0
1 0.61 0.61 0.61
2 1.66 1.66 1.66
3 3.33 3.33 3.33
4 5.09 5.09 5.09
5 6.19 6.19 6.19
6 6.76 6.76 6.76
+gp 8.3 8.3 8.3
SOPCOFAC 0.8734 0.8126 0.9407
1
Table 2 Catch weights at age (kg)
YEAR 1979 1980 1981
AGE
0 0 0 0
1 0.61 0.61 0.61
2 1.66 1.66 1.66
3 3.33 3.33 3.33
4 5.09 5.09 5.09
5 6.19 6.19 6.19
6 6.76 6.76 6.76
+gp 8.3 8.3 8.3
SOPCOFAC 1.1267 1.023 1.0757
Table 2 Catch weights at age (kg)
YEAR 1989 1990 1991
AGE
0 0 0 0
1 0.936 0.842 0.856
2 1.846 1.938 1.637
3 3.223 3.572 3.542
4 5.408 5.277 5.419
5 6.571 7.531 6.39
6 8.256 8.398 8.507
+gp 11.052 12.699 10.397
SOPCOFAC 0.9977 0.9971 1.0029
Table 2 Catch weights at age (kg)
YEAR 1999 2000 2001
AGE
0 0 0 0
1 0.853 0.851 0.99
2 1.624 1.985 1.823
3 3.179 3.573 4.149
4 5.505 5.138 5.606
5 7.517 7.148 7.332
6 10.137 8.528 8.471
+gp 12.618 7.692 9.667
SOPCOFAC 0.9998 1.0007 1.0016

1971

0.61
1.66
3.33
5.09
6.19
6.76
8.3
0.9683

1982

1.01
1.524
3.488
5.573
7.592
8.697
10.18
0.991

1992

0.813
1.964
3.993
5.975
6.923
8.509
111
1.0026

2002

0.942
1.836
3.439
5.727
7.708
9.639
10.761
0.9987

1972

0.61
1.66
3.33
5.09
6.19
6.76
8.3
0.8622

1983

0
0.995
1.842
3.988
5.964
7.966
9.306

10.925
0.9835

1993

0.847
1.706
3.666
5.675
7.365
9.486
10.761
1.0005

2003

0
1.205
1.662
3.287
5.425

10.198
10.308
13.696
0.9953

1973

0.61
1.66
3.33
5.09
6.19
6.76

0.9114

1984

0
0.679
1.813
3.808
5.865
7.475
9.818

10.748
1.0132

1994

0.798
1.923
3.608
6.08
7.68
8.272
11.258
0.9996

2004

0
1112
2.202
3.634
6.505
7.638
8.937
7.572

0.9961

1974

0.61
1.66
3.33
5.09
6.19
6.76
8.3
0.8575

1985

0
0.783
2.023
4.244
5.825

7.5
8.81
9.504
1.0039

1995

2005

0
0.913
1.938
3.514
5.318
7.739

7.94
12.237
0.9972

1975

0.61
1.66
3.33
5.09
6.19
6.76

0.9261

1986

0
0.805
1.825
3.862
5.855
7.391
8.116
9.471

1.0034

1996

0.98
1.625
3.256
5.298
7.721
8.836

12.256
1.0004

2006

0
0.826
1.843
3.666
4.709
6.393
7.562

12.236
1.0021

1976

0.61
1.66
3.33
5.09
6.19
6.76
8.3
0.9706

1987

0
0.713
2.161

3.91
6.41
7.821
9.888
10.658
1.0002

1997

0.846
1.937
3.624
5.291
6.115
8.672
11.263
1.0002

2007

0
0.832
1.852
3.781
5.347
7.991

10.038

0

1.0043

1977

0.61
1.66
3.33
5.09
6.19
6.76

0.9855

1988

0.607
1.563
3.756
5.668
8.017
9.749
10.208
1.0001

1998

0.925
1.647
3.729
5.371
7.033
8.833
12.155
1.0017

2008

0.894
1.587
3.543
6.001
7.573
9.722
8.123
0.9996

1978

0.61
1.66
3.33
5.09
6.19
6.76

1.1288
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Table 6.2.5. Cod in VIla. Estimates of numbers discarded in 1996-2008. Data are numbers (‘000
fish) discarded by each fleet, estimated from numbers per sampled trip raised to total fishing
effort by each fleet, for the range of quarters indicated. Sampling scheme (a) provides independ-
ent self-sampling estimates for the UK (NI) Nephrops fishery also covered by observer data in
schemes (b) and (d). An asterisk indicates years/fleets where the data are raised to the trip level
rather than to the entire fleet.

a) Self sampling scheme: N.Ireland single trawl Nephrops vessels. Estimates are extrapolated to all N.Ireland vessels catching Nephrops (single and twin trawl)

1996 Q1-4 1997 Q1-4  1998Q1-4 1999Q1-4 2000Q1-4 2001Q1-4 2002 Ql-4 2003 Q1 2004 2005 2006 2007 2008
Age 43 trips 39 trips 48 trips 39 trips 44 trips 43 trips 35 trips 8 trips 0 trips 0 trips 0 trips 0 trips
0 56 3 0 70 32 4 0 0
1 82 63 14 83 397 31 22 0
(b) Observer scheme: N.Ireland vessels catching Nephrops (single trawl only) (*not raised to fleet level - no. of fish)
1996 1997 1998 1999 Q3-4 2000 Q1-3 2001 Q1 2002 2003 2004 2005 2006 Q3-4* 2007 Q1-4 2008 Q1-4
Age 0 trips 0 trips 0 trips 4 trips 6 trips 1 trip 0 trips 0 trips 0 trips 0 trips 9 trips * 29 trips 55 trips
0 0 0 0 19 5.0 25
1 0 53 0 7 15.2 2.7
2 0.6 0.7
(c) Observer scheme: N.Ireland midwater trawl 0
1996 1997 Q2-4 1998 Q1-3 1999 Q3-4 2000 Q1 2001 Q1 2002 2003 2004 2005 2006 2007 2008
Age 0 trips n/a n/a 5 trips 4 trips 2 trips 0 trips 0 trips 0 trips 0 trips 0 trips 0 trips 1trip
0 0 0 1.6 0 0 0
1 17 4 0 0.8 0 0.45
2 0.5 2 0 0 0 0
(d) Observer scheme: N.Ireland twin trawl (*not raised to fleet level — no. of fish)
1996 1997 Q2-4 1998 Q1-3 1999 Q4 2000 Q1-4 2001 Q1 2002 2003 2004 2005 2006 Q3-4* 2007 Q1-4 2008 Q1-4
Age 0 trips n/a n/a 1 trips 10 trips 2 trips 0 trips 0 trips 0 trips 0 trips incl. with 14 trips 16 trips
0 12 0 12 33 0 single 0.8 2.8
1 19 38 1 45 0 Nephrops 125 12.9
2 0.2 13 0 0 0 rawls 0.1 02
(e) Observer scheme: Republic of Ireland otter trawlers (*not raised to fleet level — total no. of fish for trips sampled )
1996 Q1-4 1997 Q1-4 1998 Q1-4 1999Q1-4 2000Q1-4 2001Q1-4 2002Q1-4 2003Q1-4 2004Q1-4 2005Q1-4 2006Q1-4 2007 Ql-4 2008 Ql-4
Age 8 trips * 8 trips * 7 trips * 4 trips * 10 trips * 2 trips * 1trip* 9 trips * 11 trips * 8 trips * 5 trips * 15 trips * 18 trips*
0 52 301 0 8 2320 58 124 0 3213 8268 774 0
1 374 333 202 16 798 176 0 2577 632 150 691 441
2 6 87 0 0 10 0 0 598 0 0 0
(f) Observer scheme: UK(E&W) Demersal otter traw!
1996 1997 1998 1999 2000Q1-2 2001Q1,24 2002Q1,34 2003Q124 2004Q1-4 2005Q1.2 2006 2007 2008
Age 0 trips 0 trips 0 trips 0 trips 21 trips 8 trips 4 trips 4 trips 7 trips 4 trips
0 0 0 0 0 0 0 see comment 1
1 38.91 9.21 3.43 0.6 17.71 1.26
2 0.05 4.46 0 0.62 0.81 0.36
(g) Observer scheme: UK(E&W) Nephrops trawl
1996 1997 1998 1999 2000 2001 Q12 2002 Q34 2003 Q2 2004 Q1-3 2005 Q2 2006 2007 2008
Age 0 trips 0 trips 0 trips 0 trips 0 trips 8 trips 3 trips 2 trips 7 trips 1trip
0 0 0 0 0.03 0 see comment 1
1 3.09 0.03 0 0.24 0
2 0.7 0 0 0 0
(h) Observer scheme: UK(E&W) Danish anchor seine
1996 1997 1998 1999 2000 2001 Q2 2002 Q3 2003 2004 Q3 2005 2006 2007 2008
Age 0 trips 0 trips 0 trips 0 trips 0 trips 2 trips 1trip 0 trips 1 trip
0 0 0 0 see comment 1
1 0 0 0
(i) Observer scheme: UK(E&W) beam trawl
1996 1997 1998 1999 2000 Q2 2001 2002 Q1 2003 2004 2005 Q4 2006 2007 2008
Age 0 trips 0 trips 0 trips 0 trips 1trip 0 trips 1trip 0 trips 0 trips 2 trips
0 0 0 0 see comment 1
1 4.34 0.54 0

comment 1 UK data for 2006-2008 available to WGNSDS/W GCSE as length compositions only, for combined gears
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Table 6.2.6. Cod in VIIa: survey indices. Approximate relative standard errors for age groups used

in the assessment are given for UK (NI) groundfish surveys. Years/ages used in assessments are in

bold.
ScoGFS :Scottish spring groundfish survey of the Irish Sea Numbers per 10 Hours Fishing
Feb-March
Survey 1-gp 2-gp 3-gp 4-gp 5-gp 6-gp T+
1996 3 31 44 7 9 0 0
1997 22 29 15 13 2 0 1
1998 5 81 27 5 1 0 0
1999 7 33 93 15 5 0 0
2000 51 6 11 16 0 1 0
2001 28 56 1 1 4 0 0
2002 13 18 37 1 1 0 0
2003 8 69 18 9 0 0 0
2004 8 11 49 0 3 0 0
2005 1 25 8 9 1 0 0
2006 2 5 11 0 2 0 0
ScoGFS :Scottish autumn groundfish survey of the Irish Sea Numbers per 10 Hours Fishing
October
Survey 0-gp 1-gp 2-gp 3-gp 4-gp
1997 3 28 19 1 2
1998 0 8 42 5 0
1999 164 2 24 6 2
2000 24 136 4 0 0
2001 0 0 7 0 0
2002 0 18 15 9 0
2003 2 0 27 0 0
2004 2 12 5 5 0
2005 3 8 25 2 0
NI-GFS March groundfish survey Numbers per 3-miles (approx. 1-h tow) RSE = approximate relative standard error
Survey 1-gp 2-gp 3-gp 4-gp 5-gp 6-gp 7+ RSE(1gp) RSE(2gp) RSE(3gp) RSE(4gp)
1992 23.257 5.005 1.965 0.248 0.000 0.031 0.017 0.58 0.36 0.26 0.40
1993 1.381 6.488 0.446 0.104 0.014 0.028 0.000 0.67 0.22 0.25 0.39
1994 13.804 1.097 1.203 0.084 0.014 0.000 0.000 0.48 0.35 0.21 0.35
1995 7.007 3.862 0.200 0.108 0.000 0.010 0.000 0.30 0.25 0.41 0.39
1996 11.061 3.293 1.117 0.014 0.088 0.000 0.013 0.62 0.18 0.21 1.00
1997 5.373 4.158 0.667 0.214 0.014 0.000 0.000 0.32 0.21 0.21 0.38
1998 1.694 7.692 0.569 0.120 0.000 0.000 0.000 0.21 0.16 0.30 0.53
1999 0.495 2.531 2.419 0.153 0.028 0.000 0.000 0.27 0.20 0.15 0.43
2000 6.296 1.011 0.346 0.330 0.000 0.023 0.000 0.36 0.13 0.31 0.44
2001 4.067 5.614 0.184 0.058 0.040 0.000 0.000 0.29 0.15 0.39 0.42
2002 6.622 2.533 3.335 0.000 0.000 0.011 0.000 0.59 0.19 0.38 -
2003 0.739 10.792 1.041 0.327 0.037 0.030 0.058 0.32 0.21 0.30 0.26
2004 2.170 1.720 0.886 0.054 0.044 0.000 0.000 0.57 0.30 0.21 0.40
2005 0.635 2.251 0.294 0.280 0.183 0.000 0.000 0.56 0.29 0.60 0.64
2006 1.700 1.308 0.583 0.025 0.000 0.000 0.011 0.52 0.26 0.37 0.71
2007 1.644 1.244 0.306 0.051 0.000 0.000 0.000 0.41 0.21 0.38 0.66
2008 0.407 2172 0.130 0.052 0.042 0.010 0.000 0.46 0.32 0.39 0.66
2009 1.440 0.590 0.330 0.090 0.000 0.000 0.000 0.60 0.23 0.26 0.68
NI-GFS October groundfish survey Numbers per 3-miles (approx. 1-h tow) RSE = approximate relative standard error
Survey 0-gp 1-gp 2-gp 3-gp 4-gp 5-gp 6-gp 7+ RSE(Ogp) RSE(1gp) RSE(2gp)
1992 0.579 11.094 0.501 0.476 0.086 0.000 0.000 0.000 0.58 0.36 0.28
1993 7.808 5.532 1.464 0.008 0.000 0.000 0.000 0.034 0.43 0.84 0.34
1994 19.962 16.725 0.254 0.104 0.000 0.000 0.000 0.000 0.28 0.43 0.42
1995 7.886 12.068 0.333 0.000 0.000 0.000 0.000 0.000 0.55 0.91 0.38
1996 14.813 4.866 0.501 0.065 0.000 0.000 0.000 0.000 0.42 0.50 0.30
1997 4.204 13.222 0.972 0.000 0.000 0.000 0.000 0.000 0.45 0.41 0.40
1998 0.370 3.765 1.639 0.057 0.000 0.000 0.000 0.000 0.38 0.36 0.37
1999 20.225 0.585 0.325 0.095 0.000 0.000 0.000 0.000 0.34 0.68 0.43
2000 7.242 3.016 0.020 0.000 0.000 0.000 0.000 0.000 0.36 0.33 1.00
2001 8.411 5.068 1.099 0.000 0.000 0.000 0.000 0.000 0.45 0.35 0.35
2002 0.897 4.879 0.377 0.125 0.000 0.000 0.000 0.000 0.86 0.58 0.55
2003 2.759 1.614 0.294 0.000 0.000 0.000 0.000 0.000 0.48 0.66 0.63
2004 4.437 5.790 0.237 0.000 0.000 0.000 0.000 0.000 0.30 0.48 0.75
2005 8.245 7.061 1.077 0.173 0.029 0.000 0.000 0.000 0.52 0.89 0.62
2006 1.170 1.302 0.015 0.066 0.000 0.000 0.000 0.000 0.45 0.53 1.00
2007 0.068 0.870 0.000 0.030 0.000 0.000 0.000 0.000 0.66 0.80 -
2008 0.190 0.170 0.170 0.000 0.000 0.000 0.000 0.000 0.57 1.00 1.00

Table 6.2.6 (contd.)



318 | ICES WGCSE REPORT 2009

Irish GFS. Irish groundfish survey of the Irish Sea. RV Celtic Explorer Total nos. per survey
October
0-gp 1-gp 2-gp 3-gp 4-gp 5-gp 6-gp 7+
2003 16 29 31 3 1 0
2004 23 74 7 2 0

UK Fishery Science Partnership western Irish Sea pelagic trawl survey (mean nos. per hour) SSB index = kg/hr

Feb-March (revised)
0-gp 1-gp 2-gp 3-gp 4-gp 5-gp 6-gp 7+ SSB index
2004 - - - - - - - 13.29
2005 0.000 0.427 1.409 0.990 0.084 0.025 0.035 12.01
2006 0.003 0.536 2.815 0.427 0.104 0.010 0.007 8.26
2007 0.008 0.611 1.322 0.585 0.055 0.058 0.029 11.78
2008 0.003 0.221 0.824 0.147 0.084 0.020 0.019 3.93
2009 0.009 0.171 1.152 0.377 0.099 0.018 0.012 5.37
UK Fishery Science Partnership eastern Irish Sea otter trawl survey (mean nos. per hour) SSB index = kg/hr
Feb-March (revised)
0-gp 1-gp 2-gp 3-gp 4-gp 5-gp 6-gp 7+ SSB index
2005 0.06 4.02 0.25 0.38 0.004 0.01 0 5.97
2006 0.83 0.77 0.67 0.007 0.042 0 0.001 331
2007 0.59 1.43 0.09 0.08 0 0 0 1.77
2008 0.01 1.80 0.32 0.02 0.03 0.003 0.01 2.60
2009 0.50 0.36 0.21 0.09 0.01 0.004 0.00 1.58
ENG BTS-Sept beam trawl survey.  No. per 100km NIMIKNET pelagic 0-gp index
September (revised) May-June
Survey 0-gp Survey 0-gp
1991
1992
1993 22
1994 30 1994 57.4
1995 40 1995 6.9
1996 29 1996 66.3
1997 32 1997 5.7
1998 2 1998 0.1
1999 49 1999 26.2
2000 37 2000 6.1
2001 24 2001 9.6
2002 7 2002 34
2003 9 2003 3.2
2004 22 2004 25.8
2005 41 2005 11.4
2006 6 2006 9.0
2007 4 2007 0

2008 7 2008 0.8
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Table 6.2.7. B-Adapt model settings for update run in 2009. Same settings as in 2008 final run.

SETTING VALUES

Plus group 5-plus

Fbar range 2—-4 (arithmetic mean)

Year range for tuning VPA 1992 onwards

Surveys after final year of catch data used. Yes; Fmult = 0.75 for 2009 WGCSE

VPA model or cohort analysis used v (exact)

First age with constant catchability Entered as O for all tuning fleets

g-plateau Entered as 3 for all tuning fleets

Tapered time weighting applied No

Number of missing catch multipliers 9 for WGCSE 2009 (bias estimated from 2000
onwards)

No. ages for terminal F mean, and scaling ages = 1; scaling factor = 1.0; arithmetic mean (i.e.

factor for mean F(4)=E(3))

Constraint on F or catch? Stiffness weight () Constrain F; A =1.0

Prior weighting of fleets None

Output tables VPA output table 16 (not SOP corrected)
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Table 6.2.8. Selected diagnostics from update B-Adapt (not bootstrap run).

Lowestoft VPA Program
13/05/2009 16:35
Adapt Analysis

WGCSE 2009 PLUSGR

"IRISH SEA COD COMBSEX

CPUE data from file cod7tun.txt

oupP"

Catch data for 41 years : 1968 to 2008. Ages 0Oto 5+

Fleet First

year
NIGFSMAR(1-4gp) 1993
ScoGFS-Q1 Survey (No 1996
NIGFSOCT(0 2-gp) 1992
ENGBTS-Sept 1993
NIMIKNET 1994

Time series weights :

Tapered time weighting not applied
Catchability analysis :
Fleet PowerQ
ages<x
NIGFSMAR(1-4gp)

ScoGFS-Q1 Survey (N
NIGFSOCT(0 2-gp)

ENGBTS-Sept
NIMIKNET 0

oooo

Last First
year age
2009
2009
2009
2009
2009

[« NN

QPlateau
ages>x

W wwww

Catchability independent of stock size for all ages

Bias estimation :

Bias estimated for the final 9 years.

Last
age

[=NeNeR N

Alpha

0.25
0.25
0.83
0.75
0.38

Oldest age F estimates in 1968 to 2009 calculated as 1.000 * the mean F of ages 3- 3

Total F penalty applied lambda = 1.000
Individual fleet weighting not applied
INITIAL SSQ = 1521.00527
PARAMETERS = 13
OBSERVATIONS = 196
SSQ = 89.36789
QSSQ = 83.73328
CSsQ = 5.63461
IFAIL = 0
IFAILCV =0
Regression weights 1 1 1
Fishing mortalities
Age 1999 2000 2001
0 0 0 0
1 0.113 0.141 0.239
2 1.356 1.173 0.733
3 1.99 1.868 1.588
4 1.99 1.868 1.588
Population numbers (Thousands)
AGE
YEAR 0 1 2
1999 5.64E+03 7.19E+02 1.23E+03
2000 3.97E+03 4.61E+03 5.26E+02
2001 4.64E+03 3.25E+03 3.28E+03
2002 1.23E+03 3.80E+03 2.10E+03
2003 2.07E+03 1.01E+03 2.68E+03
2004 1.26E+03 1.69E+03 6.73E+02
2005 1.46E+03 1.03E+03 1.19E+03
2006 1.38E+03 1.19E+03 7.47E+02
2007 2.79E+02 1.13E+03 9.36E+02
2008 4.35E+02 2.29E+02 8.05E+02

Estimated population abundance at 1st Jan 2009

0.00E+00

3.56E+02 1.58E+02

Taper weighted geometric mean of the VPA populations:

4.17E+03

3.61E+03 2.54E+03

Standard error of the weighted Log(VPA populations) :

0.9329

Table 6.2.8 contd.

0.8598 0.6999

3

1.08E+03
2.59E+02
1.33E+02
1.29E+03
4.95E+02
7.25E+02
2.55E+02
4.40E+02
1.97E+02
2.83E+02

3.08E+02

9.16E+02

0.7809

4

8.14E+01
1.21E+02
3.27E+01
2.23E+01
1.86E+02
9.64E+01
1.36E+02
6.29E+01
3.87E+01
3.06E+01

4.95E+01

2.43E+02

1.0355

Beta

0.35
0.35
0.88
0.79
0.46

1 1 1 1
2005 2006 2007 2008
o] 0 0 0
0.126 0.043 0.136 0.17
0.791 1.132 0.997 0.76
1.2 2.231 1.664 1.543
1.2 2.231 1.664 1.543
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Log population residuals (unweighted). << Residuals removed: SEE PLOTS >>
Fleet : NIGFSMAR(1-4gp)

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age 1 2 3 4
Mean Log q -1.8789  -1.3266 -1.5764 -1.5764
S.E(Log q) 0.5376 0.3318 0.472 0.7723

Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Reg s.e Mean Q
1 0.81 1.42 2.94 0.8 16 0.42177 -1.88
2 1.04 -0.29 1.09 0.79 16 0.35613 -1.33
3 0.86 0.945 2.23 0.76 16 0.40653 -1.58
4 1.21 -0.582 1.23 0.38 15 0.91138 -1.8

Fleet : ScoGFS-Q1 Survey (No

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age 1 2 3 4
Mean Log q -5.4474  -3.7779 -2.826 -2.826
S.E(Log q) 0.8627 0.4391 0.6651 0.935

Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Reg s.e Mean Q
1 0.82 0.531 5.84 0.48 11 0.73011 -5.45
2 0.79 1.314 4.54 0.81 11 0.33323 -3.78
3 0.65 2.128 4.03 0.8 11  0.37024 -2.83
4 0.93 0.256 2.34 0.66 9 0.62977 -2.18

Fleet : NIGFSOCT(0 2-gp)

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age 0
Mean Log q -1.7913
S.E(Log q) 0.9657

Regression statistics :
Ages with g independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Reg s.e Mean Q
0 0.57 3.564 4.26 0.82 17  0.42126 -1.79
Fleet : ENGBTS-Sept

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age 0
Mean Log q -4.653
S.E(Log q) 0.6782

Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Reg s.e Mean Q
0 1.26 -1.078 3.89 0.55 16 0.85008 -4.65
Fleet : NIMIKNET

Mean log catchability and standard error of ages with catchability
independent of year class strength and constant w.r.t. time

Age 0
Mean Log q -5.645
S.E(Log q) 1.2972

Regression statistics :
Ages with q independent of year class strength and constant w.r.t. time.

Age Slope t-value Intercept RSquare No Pts Reg s.e Mean Q

0 0.66 1.096 6.33 0.47 14 0.85158 -5.64

Table 6.2.8. Contd.
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Year
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Parameters

Age

Year

33
34
35
36
37
38
39
40
41

Variance covariance matrix

0.13496
0.01104
0.01029
0.00545
0.00914
0.01041
0.01026
0.00978
0.00933
0.00932

0.0095
0.01077
0.01179

Est.Landings
9779
9834
6831
9549

10710
12968
11955
10650
10557
8173
5556
7430
10534
13858
13503
10183
8274
10442
9819
12891
14166
12781
7400
7074
7715
7551
5404
4587
4962
5858
5309
4785
2428
4182
6597
4861
3535
2424
2756
1856
1570

Survivors

355.79648
157.99212
308.35218

49.48531

Multiplier

1.90691
1.86014
2.44471
3.76542
3.28488
2.65672
3.28828
2.65455
2.37395

0.01104
0.13766
0.01855

0.0074
0.00865

0.0098
0.00975
0.00941
0.00926
0.00879
0.00698
0.00268
0.02489

Landings
8541
7991
6426
9246
9234

11819
10251
9863
10247
8054
6271
8371
10776
14907
13381
10015
8383
10483
9852
12894
14168
12751
7379
7095
7735
7555
5402
4587
4964
5859
5318
4784
1274
2252
2695
1285
1072
910
840
702
661

s.e log est

0.36737
0.37102
0.42215
0.48587

s.e log est

0.22712
0.24526
0.22972
0.23739
0.24324
0.23891
0.21974
0.24845

0.2797

0.01029
0.01855
0.17821
0.00315
0.00862

0.0098
0.00977
0.00951
0.00936
0.00836
0.00471
0.01335

-0.002

Bias

1.907

1.86
2.445
3.765
3.285
2.657
3.288
2.655
2.374

0.00545
0.0074
0.00315
0.23607
0.00825
0.00935
0.00866
0.00854
0.00896
0.00765
0.00614
-0.00648
0.00385

0.00914
0.00865
0.00862
0.00825
0.05158
0.01654
0.00785
0.00768
0.00884
0.00946
0.00954
0.00932

0.009

0.01041
0.0098
0.0098

0.00935

0.01654

0.06015

0.01673

0.00673

0.00782

0.00995

0.01083

0.01069

0.01028

0.01026
0.00975
0.00977
0.00866
0.00785
0.01673
0.05277
0.01761
0.00762

0.0078
0.00951
0.01022
0.00997

0.00978
0.00941
0.00951
0.00854
0.00768
0.00673
0.01761
0.05635
0.01645
0.00715
0.00707
0.00894
0.00937
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0.00933
0.00926
0.00936
0.00896
0.00884
0.00782
0.00762
0.01645
0.05917
0.01875
0.00606
0.00633
0.00789

0.00932
0.00879
0.00836
0.00765
0.00946
0.00995

0.0078
0.00715
0.01875
0.05708
0.01496
0.00566
0.00581

0.0095
0.00698
0.00471
0.00614
0.00954
0.01083
0.00951
0.00707
0.00606
0.01496
0.04829
0.01719
0.00866

0.01077
0.00268
0.01335
-0.00648
0.00932
0.01069
0.01022
0.00894
0.00633
0.00566
0.01719
0.06173
0.02265

0.01179
0.02489
-0.002
0.00385
0.009
0.01028
0.00997
0.00937
0.00789
0.00581
0.00866
0.02265
0.07823
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Table 6.2.9. Cod in VIIa. Point estimates of population numbers-at-age at-age from the update B-

Adapt assessment.

Population nhumbers (Thousands)

YEAR 0 1 2 3 4 5+
1968 6512 3424 3710 1600 727 0
1969 8506 5332 2475 1640 420 191
1970 15131 6964 3571 711 412 106
1971 5239 12388 4516 1684 268 155
1972 13883 4289 7680 1891 574 91
1973 3107 11366 2802 3367 812 246
1974 11055 2544 7270 1317 1168 282
1975 3533 9051 1606 2777 580 515
1976 5103 2893 5881 740 1020 213
1977 5529 4178 1353 2135 282 389
1978 12082 4527 2686 650 652 86
1979 14196 9892 3087 1222 255 256
1980 7923 11623 6513 1376 459 96
1981 3461 6487 7238 2832 477 159
1982 5264 2833 4142 2685 1028 173
1983 7879 4310 2009 1359 903 346
1984 7922 6451 2796 813 444 295
1985 6350 6486 3864 1221 274 150
1986 18442 5199 4214 1290 375 84
1987 8743 15099 3380 1448 434 126
1988 3803 7158 8481 1170 438 131
1989 4904 3113 3361 2732 335 125
1990 5648 4015 2025 835 570 70
1991 8751 4624 2648 701 201 137
1992 1709 7165 2022 914 182 52
1993 5110 1399 4629 553 163 32
1994 3699 4184 945 1212 97 29
1995 3121 3028 2751 268 243 19
1996 5792 2555 2031 1107 61 55
1997 2103 4742 1806 672 285 16
1998 879 1722 3411 460 110 47
1999 5637 719 1226 1079 81 19
2000 3971 4615 526 259 121 9
2001 4638 3251 3282 133 33 15
2002 1231 3797 2096 1291 22 5
2003 2069 1008 2677 495 186 3
2004 1264 1694 673 725 96 36
2005 1459 1035 1186 255 136 18
2006 1376 1194 747 440 63 33
2007 279 1126 936 197 39 6
2008 435 229 805 283 31 6
2009 356 158 308 49 5
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Table 6.2.10. Cod in VIIa. Point estimates of fishing mortality-at-age from the update B-Adapt

assessment. Figures for 2009 are the values assumed for a 25% reduction in F in the intermediate

year.
YEAR AGE

0 1 2 3 4 5+ F(2-4)
1968 0 0125 0616 1137 1137 1137 0963
1969 0 0201  1.047 1181 1181  1.181  1.136
1970 0 0233 0552 0775 0775 0775  0.700
1971 0 0278 0670 0877 0877 0877  0.808
1972 0 0226  0.625  0.646  0.646  0.646  0.639
1973 0 0247 0555  0.858  0.858 0858  0.757
1974 0 0260 0762  0.620  0.620 0620  0.667
1975 0 0231 0574 0802  0.802 0802  0.726
1976 0 0560  0.813 0764 0764 0764  0.781
1977 0 0242 0533 098 098 0986  0.835
1978 0 0183 0587 0734 0734 0734  0.685
1979 0 0218 0608 0780 0780 0780  0.723
1980 0 0274 0633 0859  0.859  0.859  0.784
1981 0 0249 0792 0813 0813 0813  0.806
1982 0 0144 0915 05890 0890 0890  0.898
1983 0 0233 0705 0918 0918 0918 0847
1984 0 0312 0629 088  0.88 088  0.800
1985 0 0231 0897 0981 0981 0981 00953
1986 0 0231 0868  0.889  0.889 0889  0.882
1987 0 0377 0861 0995 0995 0995  0.950
1988 0 0556 0933  1.052  1.052  1.052  1.012
1989 0 0230 1192 1367 1367 1367  1.309
1990 0 0216 0861  1.223 1223 1223 1102
1991 0 0627 0864 1149 1149 1149  1.054
1992 0 0237  1.097 1523 1523 1523  1.381
1993 0 0193 1140 1538 1538 1538  1.406
1994 0 0219 1058 1406 1406 1406  1.290
1995 0 0199 0710  1.289  1.289 1289  1.096
1996 0 0147 0905 1155 1155 1155  1.072
1997 0 0130 1167 1613 1613 1613  1.464
1998 0 0140 0950 1532 1532 1532  1.338
1999 0 0113  1.356  1.990  1.990  1.990  1.779
2000 0 0141 1173  1.868  1.868  1.868 1636
2001 0 0239 0733 1588 1588 1588  1.303
2002 0 0150  1.243 1735 1735 1735 1571
2003 0 0204 1106 1437 1437 1437 1327
2004 0 0157 0770 1476 1476 1476  1.240
2005 0 0126 0791  1.200  1.200  1.200  1.064
2006 0 0043 1132 2231 2231 2231  1.864
2007 0 0136 0997 1664 1664  1.664  1.442
2008 0 0170 0760 1543 1543 1543 1282
2009 0 0128 0570 1157 1157 1157 _ 0.961
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Table 6.2.11. Cod in VIIa. Summary data from the update B-Adapt assessment. “B-Adapt remov-
als” are the estimated total removals from 2000 onwards in excess of removals as a consequence of
the assumed natural mortality rate.

Run title : "IRISH SEA COD
Summary  (without SOP correction) At 13/05/2009 16:36
Recruits age 0 Total biomass (t) Spawning stock Input landings B-Adapt FBAR 2-4
Year (thousands) biomass (t) (t) removals (t)

1968 6512 19351 13444 8541 0.9634
1969 8506 18040 12241 7991 1.1365
1970 15131 17709 9785 6426 0.7005
1971 5239 23476 11271 9246 0.808
1972 13883 26393 15873 9234 0.6386
1973 3107 30044 20227 11819 0.7572
1974 11055 27155 18121 10251 0.6671
1975 3533 25060 17886 9863 0.7262
1976 5103 21465 13647 10247 0.7806
1977 5529 16614 12673 8054 0.8352
1978 12082 14188 8662 6271 0.6851
1979 14196 19638 10426 8371 0.723
1980 7923 26103 12310 10776 0.7836
1981 3461 29723 18317 14907 0.8062
1982 5264 27025 20249 13381 0.8981
1983 7879 21842 15260 10015 0.8471
1984 7922 18773 11249 8383 0.7999
1985 6350 21980 12055 10483 0.9532
1986 18442 20979 12026 9852 0.8823
1987 8743 28289 12995 12894 0.9503
1988 3803 26056 13492 14168 1.0121
1989 4904 21061 14300 12751 1.3086
1990 5648 14540 8725 7379 1.1025
1991 8751 13177 6531 7095 1.0541
1992 1709 15518 7231 7735 1.3814
1993 5110 12376 6295 7555 1.4055
1994 3699 10460 5995 5402 1.2903
1995 3121 10439 4575 4587 1.0964
1996 5792 10298 5747 4964 1.072
1997 2103 11795 5614 5859 1.4642
1998 879 9886 4810 5318 1.3383
1999 5637 6764 4916 4784 1.7786
2000 3971 6610 2035 1274 2428 1.6362
2001 4638 10159 3231 2252 4182 1.3029
2002 1231 12136 6173 2695 6597 1.5709
2003 2069 8365 4392 1285 4861 1.3267
2004 1264 6936 4134 1072 3535 1.2405
2005 1459 5052 2683 910 2424 1.064
2006 1376 4582 2743 840 2756 1.8644
2007 279 3651 1639 702 1856 1.4417
2008 435 2737 1741 661 1570 1.2819
2009 2009 1533

Average 5798 16499 9652 7227 3357 1.0823

(1968-2008)
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Figure 6.2.1. Cod in VIIa. Landings data used in the B-Adapt assessment.
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Figure 6.2.2. Cod in VIIa. Separable VPA residuals.
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Figure 6.2.3. Cod in VIIa. Length frequencies of retained and discarded cod recorded by observers
on UK (E&W) fishing vessels in 2004-2008 (nos. for observed trips).
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Figure 6.2.4. Cod in VIla. Length frequencies of retained and discarded cod recorded by observers

on Irish otter trawl vessels in 2008, raised to fleet level (no. trips sampled = 18).
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Figure 6.2.5. Cod in VIIa. Log survey indices for NIGFS-Mar and ScoGFS-Q1 trawl surveys by
year and year class; comparative scatterplots of indices within year classes, and residuals from

Surba model fits.
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Figure 6.2.6. Cod in VIIa. Consistency between trends in year-class strength estimated from
SURBA analysis of NIGFS-Mar and ScoGFS-Q1 surveys and the other 0-gp indices used in the

assessment.
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Figure 6.2.7. Cod in VIIa. Mean-standardized empirical SSB indices and SURBA model SSB
trends from the NIGFS-Mar and ScoGFS-Q1 trawl surveys.
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Figure 6.2.8. Trends in empirical SSB indices from 2004 onwards from the NIGFS-Mar and
ScoGFS-Q1 surveys compared with equivalent indices from UK Fisheries Science Partnership

surveys of the western and eastern Irish Sea in February—March.
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Figure 6.2.9. Cod in VIIa: Catchability residuals from the update B-Adapt run (non-bootstrap

option).
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Figure 6.2.10. Retrospective plots for B-Adapt cod assessment. All runs use the non-bootstrap
option and therefore give point estimates rather than bootstrap 50th percentiles.
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Figure 6.2.11. Stock summary plot from update B-Adapt run. Continuous line on landings plot is
the reported landings; filled squares are landings in 1991-2002 and 2005 including sample-based
estimates at three ports; open circles with 90% confidence intervals are total removals estimates
(in excess of assumed natural mortality) from B-Adapt. Dotted lines on plots are 5th and 95th
bootstrap percentiles.
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Figure 6.2.12. Cod in VIIa: comparison of updated B-ADAPT stock trends with indices of recruit-
ment, SSB and fishing mortality from SURBA runs with NIGFS-Mar and ScoGFS-Q1 surveys.
The B-Adapt estimates of F have been increased by M=0.2 to give Z indices comparable with the

SURBA values.
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Figure 6.2.13. Cod in VIIa. Stock-recruit data with segmented regression model fitted assuming

lognormal variability of recruitment. The most recent 7 year classes are indicated by open sym-

bols.
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Figure 6.2.14. Cod in VIIa. Projection to 2015 based on the update B-Adapt assessment, assuming

25% F reduction in 2009 and zero F in subsequent years. Recruitment is bootstrapped from the

2002-2008 year classes. Percentiles of F, SSB and removals, and probability of SSB>Biim, are tabu-

lated for selected years.
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Figure 6.2.15. Cod in VIIa. Projection to 2015 based on the update B-Adapt assessment, assuming

25% annual F reduction in 2009 until the year when median F reaches a value of 0.4. Recruitment

is bootstrapped from the 2002-2008 year classes. Percentiles of F, SSB and removals, and probabil-

ity of SSB>Buim, are tabulated for selected years.
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6.3

6.3.1

Haddock in Division Vlla

Type of assessment

The Working Group performed an update assessment for this stock in 2009.

ICES advice applicable to 2008

The advice from ICES for 2008, under single-stock exploitation boundaries, was as
follows:

Exploitation boundaries in relation to precautionary limits: The available information is
inadequate to evaluate spawning stock or fishing mortality relative to precautionary
reference points. SSB is increasing and recent recruitments appear to be above aver-
age. ICES recommends that fishing effort should not be allowed to increase.

ICES advice applicable to 2009

Exploitation boundaries in relation to precautionary limits: The available information is
inadequate to evaluate spawning-stock or fishing mortality relative to precautionary
reference points. SSB is increasing and recent recruitments appear to be above aver-
age. ICES recommends that fishing effort should not be allowed to increase.

Mixed fisheries advice for 2009 is given in Section 1.

General

Stock descriptions and management units

The stock and management units are both ICES Division VIla (Irish Sea). Prior to the
TAC regulation for 2009 the VIla TAC was set as a precautionary allocation within
the overall Division VII, VIII, IX and X.

Management applicable to 2008 and 2009

Management measures include TAC and effort restrictions as well as technical meas-
ures. As a consequence of the bycatch of cod in the haddock fishery, the effort regula-
tions affecting Irish Sea haddock remain linked to those implemented under the cod
recovery plan. TAC for 2009 was increased despite 25% decrease in the cod TAC.

ICES advice and agreed TACs since 2002 are summarized below:

SINGLE SPECIES F MULTIPLIER

EXPLOITATION ASSOCIATED WITH
YEAR BOUNDARY' BAsIS TAC TAC?
2002 <1200 Reduce F below Fpa 1300! 0.38
2003 0 Linked to cod 585! <0.1
2004 <1500 Reduce F below Fpa <1500! 0.53
2005 <1370 Reduce F below Fpa <1370! 0.50
2006 - Substantial reduction in F <1275 no forecast
2007 - Substantial reduction in F <1179 no forecast
2008 - No increase in effort <1238! no forecast
2009 - No increase in effort 1424 no forecast

1) VIlIa allocation for VII, VIII, IX, X.

2) From short-term forecast.
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6.3.2

Technical measures and effort regulations are described in the overview section. The
minimum landing size for haddock in the Irish Sea is 30 cm.

Fishery in 2008

The characteristics of the fishery are described in the Stock Annex. An overview of
the fisheries in the Irish Sea is given in Section 6.1.

The fishery in 2008 was prosecuted by the same fleets and gears as in recent years,
with directed fishing prevented inside the cod closure in spring. The targeted white-
fish fishery that developed during the 1990 using semi-pelagic trawls, continued to
decline during 2008.

The reported uptake of TAC has been poor since 2004, with the exception of 2007. The
estimated percentage uptake of UK, Irish and Belgium quotas in 2008 were 101%
(estimated 595 t of 592 t quota), 59% (319 t of 536 t) and 74% (15 t of 20 t), respectively.
The French fleet had <1% uptake of their quota. For these figures, quota swaps have,
however, not been taken into account.

Table 6.3.1 gives nominal landings of haddock from the Irish Sea (Division VIla) as
reported by each country to ICES since 1984.

Data

An overview of the data provided and used by the WG is provided in Table 2.1. The
landings of the fleets sampled by quarter comprise 75% of the international total in
2008.

Landings

Table 6.3.2 gives the long-term trend of nominal landings of haddock from the Irish
Sea (Division Vlla) as reported to ICES since 1972, together with Working Group
estimates. The 19932005 WG estimates (excl. 2003) include sampled-based estimates
of landings into a number of Irish Sea ports. Sampled-based evidence suggests that
2006 —2008 WG estimates are equal to reported landings.

The methods for estimating quantities and composition of haddock landings from
Vlla, used in previous years, are described in the Stock Annex (Annex 6.3). The series
of numbers-at-age in the international commercial landings is given in Table 6.3.3,
and includes sampled-based estimates of unallocated landings in all years. Sampling
levels were not considered adequate to derive catch age compositions in 2003. The
time-series mean weight-at-age in the landings is given Table 6.3 .4.

Discards

The series of the Irish and Northern Irish discard data, raised to the number of trips,
were updated. Discard numbers-at-age for the different sampled fleets are given in
Table 6.3.5. The proportions of discards-by-age for the different sampled fleets are
given in Table 6.3.6. There are various issues relating to the reliability of the data,
which needs to be addressed at the next benchmark assessment for this stock.

Methods for estimating quantities and composition of discards from UK (NI) and
Irish Nephrops trawlers are described in the Stock Annex (Annex 6.3). Sampling levels
have increased in recent years, but the highly variable and very large estimates of
discarding for this fleet observed by previous WG are, however, still evident.
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Biological data

The derivation of biological parameters and variables is described in the Stock Annex
Natural mortality was assumed as 0.2 for all ages and years, and proportion mature
knife-edged at-age 2 for all years.

There is evidence of a decline in mean length of adult haddock over time (Figure
6.3.1), which needs to be reflected in the stock weights-at-age. Since 2001 the WG
calculated stock weights by fitting a von Bertalanffy growth curve with year-class
effects on values of asymptotic length, using all available survey estimates of mean
length-at-age in March as described in the Stock Annex 6.3. The procedure was up-
dated this year using NIGFS-Mar and quarter one commercial landings data for 2008.
The time-series of length weight parameters indicate a reduction in expected weight-
at-length since 1996 (see Stock Annex for historical data):

LENGTH-WEIGHT PARAMETERS EXPECTED WEIGHT-AT-LENGTH

Year a B 30 cm 40 cm
2005 0.00489 3.174 238 593
2006 0.00506 3.165 239 595
2007 0.00469 3.194 244 612
2008 0.00523 3.159 242 601
2009 0.00431 3.224 249 629

The following parameter estimates were obtained (last year’s estimates in parenthe-
ses):

Mean Llyc = 80.5 cm (81.3); K = 0.191 (0. 193); to = -0.419 ( -0. 396)

Year-class effects giving estimates of asymptotic length relative to the mean LIy were
as follows (2007 and 2008 data were combined as there is only one observation for the
2008 year class):

YEAR CLASS EFFECT YEAR CLASS EFFECT
1990 1.225 1999 0.950
1991 1.164 2000 0.968
1992 1.095 2001 0.995
1993 1.109 2002 0.957
1994 1.123 2003 0.861
1995 1.095 2004 0.835
1996 1.008 2005 0.874
1997 0.984 2006 0.894
1998 0.996 2007/2008 0.867

The year-class effects demonstrate a smooth decline from the mid-1990s coincident
with the rapid growth of the stock and may represent density-dependent growth
effects, although other environmental factors may contribute. The close fit of the
model to observed length-at-age data is shown by year class in Figure 6.3.1. The re-
sultant stock weights-at-age are given in Table 6.3.7.

Surveys

The survey data considered in the assessment for this stock are given in Table 6.3.8.
Survey-series for haddock available to the Working Group are described in the Stock
Annex for 7a haddock. The following age-structured abundance indices were used in
the assessment:
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6.3.3

e UK (NI) groundfish survey (NIGFS) in March (age classes 1 to 5, years
1992-2009).

Additional age-structured abundance indices, that provided auxiliary information,
are available from the following sources:

e UK (NI) groundfish survey (NIGFS) in October (age classes 0 to 3; years
1991 to 2008).

e UK (NI) Methot-Isaacs-Kidd (MIK) net survey in June (age 0; years 1994
2008).

e UK Fishery Science Partnership Irish Sea roundfish survey, 2004-2009
(www.cefas.co.uk/fsp)

The relative abundance indices are plotted against time in Figure 6.3.2. Surveys give
similar signals for all ages (0—4). The two 0-group indices indicate reduced recruit-
ment in 2007 and 2008. Strong year classes were evident for all age groups in all sur-
veys, indicating that the different surveys were capturing the prominent year-class
signals in this stock (Figure 6.3.3). Correlation between survey indices by age is posi-
tive for all surveys and demonstrate high consistency within each fleet, but patchy
consistency between the fleets (Stock Annex 6.3). The indices from the UK Fishery
Science Partnership survey in the western Irish Sea also display similar year-class
signals to the other survey series. The international landings-at-age (excl. 2003) reveal
similar patterns of year-class variation to the surveys (Figure 6.3.2), giving confidence
in the combined ability of the surveys to track year classes through time.

The empirical trend in SSB from both the NIGFS series demonstrate the growth in
SSB in the mid-1990s, a decline to 2000 and a subsequent variable trend (Figure 6.3.4).
In recent years, both surveys demonstrate a marked increasing trend in SSB since
2005, but diverge considerably in 2008. The NIGFS-Oct survey has fewer age classes
of adult fish (relatively small numbers of age 3 and older) compared with the NIGFS-
Mar survey. Empirical SSB will thus respond fast to recruitment changes for the
NIGFS-Oct survey-series.

Commercial cpue

Commercial cpue data are available for this stock but are not currently used in the
assessment.

Other relevant data

An IBTS-coordinated UK trawl survey started in the Irish Sea in Novem-
ber/December 2004. Survey index data from this survey have not yet been provided
to the Working Group.

Historical stock development

Deviation from stock annex

The assessment presented is the single fleet SURBA analysis, using only the NIGFS-
Mar survey. The assessment does not deviate from the procedure used last year, as
described in the Stock Annex.
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SURBA 3.0 was used for the assessment and model settings (similar to last year’s
assessment) are given below:

WGCSE 2009
Year range: 1992-2009
Age range: 1-5
Catchability: 1.0 at all ages
Age weighting 1.0 at all ages
Smoothing (Lambda): 1.0
Cohort weighting: not applied
Reference age 2
Survey used NIGFS-Mar

Data screening

Screening of internal and between survey consistency is described in Section 6.3.2.

Final update assessment

SURBA model residuals (log population indices) for the NIGFS-Mar survey demon-
strate noisy residuals (Figure 6.3.5). Residuals display some evidence of year effects
in older ages in some years and a negative trend in age 1 residuals in recent years.
The age 2 residual pattern from the NIGFS-Mar survey continue to reveal better pat-
terns than the other ages. The NIGFS-Mar survey model display quite large retro-
spective patterns in SSB (Figure 6.3.5) during the early 2000s, probably related to an
overestimation of the 2001 year class. There are also large retrospective patterns in
mortality estimates, highlighting the difficulty in estimating mortality for this stock.

The trends in Z, SSB and recruitment for the assessment using the NIGFS-Mar survey
data, and the model residuals are given in Figures 6.3.6 and 6.3.7. The SURBA fitted
numbers-at-age and total mortality-at-age given in Table 6.3.9. The SURBA index of Z
generally follows the much noisier empirical estimates. Both the empirical and
SURBA estimates of SSB give a similar increasing trend from 2005-2008, followed by
in decrease in 2009. The recruitment estimates at-age 1 indicate a lower recruitment in
2007 and 2008 than in the previous 4 years. In general, the SURBA results capture
similar year-class dynamics than observed from the raw survey indices (Figure 6.3.2).

Comparison with previous assessments

The perception of the stock has not changed since last year’s assessment. Figure 6.3.8
compares the relative trends between the SURBA fitted estimates from this year’s to
last year’s assessment. The two series demonstrate similar trends. The most recent
SSB estimate indicates that the stock has decline since last year. Although the relative
SSB estimate for 2009 is still above the series average, the SSB is expected to decrease
further as a consequence of two successive years of below average recruitment.

State of the stock

Stock trends indicate an increase in SSB over the time-series. The stock is character-
ized by highly variable recruitment and after a prolonged period of above average
recruitment, both the raw survey indices and the model indicate below average re-
cruitment in 2007 and 2008. Total mortality remains stable.
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6.3.4

6.3.5

6.3.6

6.3.7

6.3.8

Short-term projections

No short-term forecast has been performed in 2008 for this stock. This year the WG
projected the SSB for 2010 using the 2009 survey information. Because maturity for
the stock is considered as knife-edge at-age 2, all the age classes that will comprise the
2010 year class are already represented by the 2009 quarter one survey index. SSB for
2010 was projected using an average of the last three years total mortality from the
SURBA model, a three year average of stock weights (2007-2009) and 10-year geo-
metric mean recruitment.

The projected SSB trend is illustrated in Figure 6.3.9. SURBA fitted recruitment esti-
mates are also compared with recruitment from the 0-gp indices (NIGF-Oct and MIK
net), indicating that the model estimates might overestimate the strength of the 2007
and 2008 year classes, suggesting that the projected SSB might also be an overesti-
mate.

Medium-term predictions

Medium-term predictions were not carried out for this stock.

Biological reference points

Precautionary approach reference points

There is currently no biological basis for defining appropriate reference points, in
view of the rapid expansion of the stock size over a short period (ACFM, October
2002). ACFM (2007) proposed that Fpa be set at 0.5 by association with other haddock
stocks, however, the Working Group no longer considers an Fpa value determined in
association with other haddock stocks as appropriate. The absolute level of F in this
stock at present is poorly known.

Yield and biomass-per-recruit

Yield-per-recruit (YPR) and SSB per recruit (SPR) for the Irish Sea stock were calcu-
lated by the 2004 WGNSDS, conditional on the exploitation pattern for landings in
2000-2002 given for ages 0 to 5+ by XSA, using MFYPR software. Long-term (1993—
2003) catch weights and stock weights-at-age were used. Input data are given in Ta-
ble 6.3.10, and the summary output is given in Table 6.3.11. The YPR and SPR curves
are plotted in Figure 6.3.10.

Management plans

There is no specific management plan for haddock in the Irish Sea. As a consequence
of the bycatch of cod in the haddock fishery, the regulations affecting Irish Sea had-
dock remain linked to those implemented under the cod management plan (Council
Regulation (EC) 1342/2008).

Uncertainties and bias in assessment and forecast

This assessment is based on survey trends only as recent levels of catch are uncertain.
After a period of poor sampling of landings for length and age, the 2007 and 2008
sampling levels and coverage were adequate to allow compilation of catch-at-age
data. Discard sampling levels also increased significantly in the last two years. The
highly variable and very large estimates of discarding for this fleet observed by pre-
vious WG are still evident. Historical landings data for this stock are uncertain, but
sample-based estimates of landings suggest that the accuracy of officially reported
landings has improved substantially in since 2006. The recent catch-at-age data are
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6.3.9

still considered too inaccurate, as a consequence of poor sampling information, to
form the basis for a traditional analytical assessment based on catch-at-age data.

The narrow age range in the haddock stock and the resulting small numbers caught
at older ages in the surveys restricted the number of age classes that could be used in
the model. This and the differences in catchability-at-age between surveys make the
total mortality difficult to estimate. The survey data used in the assessment are quite
consistent both internally and between fleets, probably as a consequence of the very
large data contrast between year-class strengths as well as the restricted distribution
of the stock. The recruitment pattern for this stock since the early 1990s is relatively
well established and can be tracked fairly consistently through both the surveys and
commercial catches. Hence it can be established with some confidence how, qualita-
tively, the catch and stock is likely to be impacted in the short term by recent year
classes. There is, however, some difference between the 0-gp and 1-gp indices for two
most recent weaker year classes.

Knowledge of basic biology of Irish Sea haddock is expanding through data on
growth, maturity and distribution obtained during trawl surveys. Patterns of move-
ment within the Irish Sea and between the Irish Sea and surrounding areas are poorly
understood, and it is assumed that the Irish Sea stock is essentially self-sustaining at
present. Trends in length and weight-at-age in the stock over time are apparent and
reduced growth appears to have coincided with the growth of the stock. This may
represent density-dependent growth effects (although other environmental factors
may contribute) that will affect any forecast and lead to overoptimistic forecast esti-
mates unless correctly predicted.

The projected survey estimate of biomass should only be used for interpreting trends
rather than a relative estimate. The problem is with using Z-M as a proxy for F in the
SURBA-based assessment, when the survey Z is really only a measure of loss and not
necessarily a measure of total mortality. Survey Z is also influenced by catchability at-
age in the survey, which is assumed to be the same for all the age classes. The addi-
tional recruitment survey indices indicate that the recruitment estimates for the last
two years might be lower than indicated by the current survey based assessment. The
NIGFS-Oct survey has good internal consistency (see Stock Annex) and both 0-gp
indices appear to indicate relative year-class strength well historically (Figures 6.3.2
and 6.3.3).

The perception of the stock from this year’s assessment does not differ qualitatively
from that obtained last year.

Recommendations for next benchmark assessment

The primary concern with this stock is that recent catch-at-age data are considered
inaccurate to form the basis for a traditional analytical assessment based on catch-at-
age data. This has been attributed to poor sampling information, which has improved
in the last two years. The absence of reliable discard estimates is also serious defi-
ciency that must be addressed if management is to be based on catch-at-age analysis.
Levels of discard sampling have increased substantially in the last two years and
reliable discards-at-age matrix could be formulated over the next few years.

The problems of generating reliable catch-at-age numbers for this stock are not likely
to be solved in the short term. Furthermore, with the sharp decline in whitefish di-
rected effort in the Irish Sea, sampling opportunities for haddock from landings are
not likely to improve.
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6.3.10 Management considerations

Following decades of very low recruitment and biomass as indicated by very low
fishery catches, this stock grew substantially in the 1990s following sudden pulses of
recruitment, and has gone from a minor bycatch species to one of the most economi-
cally valuable target species in the Irish Sea. Since the mid 1990s the haddock popula-
tion in the Irish Sea is experiencing one of the largest and most sustained period of
growth. The recruitment signals are clearly revealed by surveys, but the steep age
profile in the catches and the resultant dependence of the fishery on highly variable
recent year classes means that catch and SSB forecasts will be uncertain. The preven-
tion of directed fishing for haddock during the cod closures in 2000-2007, other than
during limited fishing experiments, should have curtailed the directed fisheries on
mature haddock that occur in spring.

Haddock in the Irish Sea are taken as both a bycatch in Nephrops and cod fisheries,
and in a directed fishery using midwater trawls and otter trawls. The latter fishery
also takes a bycatch of cod, which has been a matter of some concern in drawing up
the Irish Sea cod management plan. The distribution of the haddock stock is largely
encompassed by the cod closure, and the closure has impacted directed haddock
fishing at a time of year when fishers claim that haddock are most available. Since the
cod closure was put in place in 2000 and the reduction in fishing opportunities for the
whitefish fleet in particular, there has been a gradual shift in the timing of the had-
dock fishery from being predominantly during the first half of the year to a fishery
that now mainly operates in the second half of the year. This is during a time when
there is less overlap in the distribution of adult haddock and cod in the Irish Sea and
a directed fishery for haddock is less likely to generate bycatches of cod in the same
area.

The extent of discarding is also uncertain as a consequence of inadequate informa-
tion. Significant discard sampling levels were, however, obtained through the “Irish
Sea enhanced data collection programme” and increased observer coverage in the last
two years as part of national Data Collection Regulation programmes. This will im-
prove the quality of input data into the assessment and aid identification of sources of
unallocated removals. Sampling schemes since the 1990s have, however, revealed
that discard rates are very variable, but could be high for some fleets. Discard rates
could be reduced by using more selective fishing gears in the small mesh fisheries
and by increasing the TAC to avoid highgrading. The decline in growth rate might
also result in discarding occurring at progressively older ages.

ACFM 2007 proposed that Fpa be set at 0.5 by association with other haddock stocks.
The assessment since 2004 has been indicative of SSB and recruitment trends only.
F/Z is poorly estimated and currently unknown. The SURBA Z-values are only a rela-
tive measure and do not mean anything unless the catchability-at-age in the survey(s)
are quantified. The SURBA Z-values cannot be taken as an absolute, which makes
effort based management very difficult, especially measured against a non stock spe-
cific reference point. The use of F reference points are not a sound basis for manage-
ment for this stock until an assessment incorporating fishery age composition data
and hence providing reliable historical estimates of F is available.

Under the EU policy for setting TACs, the Irish Sea haddock stock would be classified
as a category 6 stock (i.e. state of stock not known precisely). The guidelines require
first an evaluation of current levels of F in relation to Fumsy, if MSY proxy is available.
Current F estimates are considered uncertain and unreliable. Applying the evaluation
of stock change in a decreasing SSB scenario (SSB avg (last 2 years) exceeds SSB avg
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(preceeding 3 years) < 20%), gives a change of 16% using the SURBA estimates of SSB
and would imply no change in TAC under the proposed rules.

The EU Cod Management Plan will impact the management measures for haddock in
2010 and the setting of a TAC for this stock.
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Table 6.3.1. Nominal landings (t) of haddock in Division VIIa, 1984-2008, as officially reported to
ICES. (Working Group figures are given in Table 6.3.2).

COUNTRY 1984 1985 1986 1987 1988 1989 1990 1991 1992
Belgium 3 4 5 10 12 4 4 1 8
France 38 31 39 50 47 n/a n/a n/a 73
Ireland 199 341 275 797 363 215 80 254 251
Netherlands - - - - - - - - -
UK (England & Wales)1 29 28 22 41 74 252 177 204 244
UK (Isle of Man) 2 5 4 3 3 3 5 14 13
UK (N. Ireland) 38 215 358 230 196
UK (Scotland) 78 104 23 156 52 86 316 143 114
Total 387 728 726 1287 747 560 582 616 703
COUNTRY 1993 1994 1995 1996 1997 1998 1999 2000
Belgium 18 22 32 34 55 104 53 22
France 41 22 58 105 74 86 n/a 49
ITreland 252 246 320 798 1005 1699 759 1238
Netherlands - - - 1 14 10 5 2
UK (England & Wales)1 260 301 294 463 717 1023 1479 1061
UK (Isle of Man) 19 24 27 38 9 13 7 19
UK (N. Ireland)
UK (Scotland) 140 66 110 14 51 80 67 56
Total 730 681 841 1453 1925 3015 2370 2447
COUNTRY 2001 2002 2003 2004 2005 2006 2007 2008
Belgium 68 44 20 15 22 23 30 15*
France 184 72 146 20 36 20 11 0.4*
Ireland 652 401 229 296 139 184 477 317*
Netherlands - - - - - - -
UK (England & Wales)1 1238 551 248 421 344 419 559
UK (Isle of Man) 1 - - - - - -
UK (N. Ireland)
UK (Scotland) 86 47 31 9 6 9 1
UK 538*
Total 2229 1115 674 761 547 655 1078 870*
*Preliminary.

11989-2008 Northern Ireland included with England and Wales.

n/a = not available.
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Table 6.3.2. Haddock in VIIa. Total international landings of haddock from the Irish Sea, 1972-
2008, as officially reported to ICES. Working Group figures, assuming 1972-1992 official landings
to be correct, are also given. The 1993-2005 WG estimates include sampled-based estimates of
landings at a number of Irish Sea ports. Landings in tonnes live weight.

YEAR OFFICIAL LANDINGS WG LANDINGS
1972 2204 2204
1973 2169 2169
1974 683 683
1975 276 276
1976 345 345
1977 188 188
1978 131 131
1979 146 146
1980 418 418
1981 445 445
1982 303 303
1983 299 299
1984 387 387
1985 728 728
1986 726 726
1987 1287 1287
1988 747 747
1989 560 560
1990 582 582
1991 616 616
1992 703 656
1993 730 813
1994 681 1043
1995 841 1753
1996 1453 3023
1997 1925 3391
1998 3015 4902
1999 2370 4129
2000 2447 1380
2001 2229 2498
2002 1115 1972
2003 674 n/a
2004 761 1278
2005 547 699
2006 655 647
2007 1078 1066

2008 n/a 929
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Table 6.3.3. Haddock in VIIa: catch numbers-at-age (include partial estimates of misreporting up to 2005).
TABLE 1 CATCH NUMBERS-AT-AGE NUMBERS*10**-3
YEAR 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
AGE
0 0 0 0 0 0 0 0 0 0 0 n/a 0 0 0 0 0
1 94 30 1341 109 1285 100 91 459 597 120 n/a 54 38 7 13 131
2 1250 123 1322 4619 700 6427 519 915 2263 632 n/a 203 523 340 918 426
3 18 861 107 735 2411 292 4462 238 1116 1853 n/a 751 133 631 695 831
4 1 3 222 16 203 539 49 374 80 196 n/a 76 219 74 141 253
+gp 1 2 5 30 16 35 72 28 127 28 n/a 97 43 78 52 69
0 TOTALNUM 1364 1019 2997 5509 4615 7393 5193 2014 4183 2829 n/a 1181 956 1130 1819 1710
TONSLAND 813 1043 1753 3023 3391 4902 4129 1380 2498 1971 n/a 1278 699 647 1066 929
SOPCOF % 100 100 100 100 95 100 100 97 100 100 n/a 100 99 100 100 100
Table 6.3.4. Haddock in VIla: catch weights-at-age.
CATCH WEIGHTS-AT-AGE (KG)
YEAR 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
AGE
0 0 0 0 0 0 0 0 0 0 0 n/a 0 0 0 0 0
1 0.351 0.346 0.361 0.346 0.348 0.190 0.325 0.329 0.300 0.279 n/a 0.401 0.273 0.244 0.240 0.308
2 0.596 0.560 0.545 0.474 0.592 0.530 0.416 0.474 0.452 0.357 n/a 0.519 0.417 0.354 0.440 0.385
3 1.688 1.103 0.898 0.917 1.002 1.130 0.802 0.786 0.859 0.749 n/a 1.007 0.697 0.505 0.638 0.539
4 2.520 2.730 1.983 2.034 1.349 2.000 2.064 1.573 1.243 1.361 n/a 1.940 1.256 0.872 0.786 0.746
+gp 2.520 2.522 2.178 2.682 1.955 2.550 2.854 2.365 1.869 2.107 n/a 2.544 2.268 1.841 1.987 1.264
0 SOPCOFAC 0.9995 1.0008 1.0007 1.0029 0.9465 0.9958 0.9996 0.9675 1.0002 0.9991
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Table 6.3.5. Haddock in VIIa: Estimates of Irish Sea haddock discards 1995-2008. Data are num-
bers (‘000 fish) discarded by the fleet, estimated from numbers per sampled trip raised to total
fishing effort by each fleet, for the range of quarters indicated. Tables (b) and (d) represent esti-
mates from limited observer sampling of N. Ireland vessels also included within the self-
sampling estimates for N. Ireland trawlers catching Nephrops (Table (a)). Table (f) is the total for
sampled fleets and quarters, excluding missing quarters or fleets. Table (e) is the revised figures

supplied to the 2005 WG.

a) Self sampling scheme: N.Ireland single trawl Nephrops vessels. Estimates are extrapolated to all N.Ireland vessels catching Nephrops (single and twin trawl) (approx 40 trips

sampled per year).

1996 Q1-4 1997 Q1-4 1998 Q1-4 1999 Q1-4 2000 Q1-4 2001 Q1-4 2002 Q1-4 2003 Q1 2004 2005 2006 2007 2008

Age 43 trips 39 trips 48 trips 39 trips 44 trips 43 trips 35 trips 8 trips

0 4485 100 1552 1274 110 1083 851 0 nla nla nla n/a n/a

1 229 1209 318 342 2384 140 1073 62 nla nla nla nfa n/a

2 179 88 210 69 253 199 37 28 nla nla nla n/a n/a

3 0 0 0 0 0 0 11 0 n/a n/a n/a n/a n/a
(b) Observer scheme: N.Ireland vessels catching Nephrops (single trawl only) (*not raised to fleet level — no. of fish)

1999 Q3-4 2000 Q1-3 2001 Q1 2006 Q3-4* 2007 Q1-4 2008 Q1-4

Age 4 trips 6 trips 1 trip 9 trips 29 trips 55 trips

0 2185 210 0 8391 901 625

1 22 280 1677 809 1553 295

2 0 57 1593 60 681 124

3 0 0 0 15 74 17
(c) Observer scheme: N.Ireland midwater trawl

1997 Q2-4 1998 Q1-3 1999 Q3-4 2000 Q1 2001 Q1 2008 Q4

Age nla nla 5 trips 4 trips 2 trips 1 trip

0 0 0 68 0 0 0

1 178 316 96 20 0.4 7

2 19 1342 35 83 19 15

3 4 0 2 5 0

2

(d) Observer scheme: N.Ireland twin trawl (*not raised to fleet level — no. of fish)

1997 Q2-4 1998 Q1-3 1999 Q4 2000 Q1-4 2001 Q1

2006 Q3-4* 2007 Q1-4 2008 Q1-4

Age nla nla 1 trips 10 trips 2 trips 2 trip 14 trips 16 trips
0 34 4 26 10 0 363 369 0
1 284 205 3 13 3 59 275 756
2 6 382 0 10 19 9 7 172
3 0.5 0 0 0 0 0 9 8

(e) Observer scheme: Republic of Ireland otter trawlers

1996 Q1-4 1997 Q1-4 1998 Q1-4 1999 Q1-4 2000 Q1-4 2001 Q1-4 2002 Q1-4 2003 Q1-4 2004 Q1-4 2005 Q1-4

2006 Q1-4 2007 Q1-4 2008 Q1-4

Age 8 trips 8 trips 7 trips 4 trips 10 trips 2 trips 1trip 9 trips 11 trips 8 trips 5 trips 16 trips 18 trips
0 3808 165 565 87 182 5349 47 1169 5663 776 3966 1122 322
1 713 11396 1973 58 2193 7354 31 1747 6566 2350 10140 8735 1226
2 297 303 3564 59 580 140 0 1178 2301 996 3856 3995 783
3 0 0 0 0 0 15 0 10 225 120 132 435 44
4 0 0 0 0 0 0 0 0 0 0 0 1 2

(f) Total for sampled fleets and quarters: NI self sampling scheme (a); NI midwater trawl (c); ROI otter trawl (e)

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Age 51 trips nla nla 48 trips 58 trips 47 trips 36 trips 17 trips nla nla nla nfa nfa
0 8293 265 2117 1429 292 47 36 17 nla nla nla n/a n/a
1 942 12783 2607 496 4597 6432 898 1169 nla nla nla n/a n/a
2 476 410 5116 163 916 7494 1104 1809 nla nla nla n/a n/a
3 0 4 0 2 5 358 37 1206 n/a n/a nla n/a n/a
4 0 0 0 0 0 15 11 10 nla nla nla n/a n/a

revised
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Table 6.3.6. Haddock in VIIa: Proportion by number-at-age discarded by sampled fleets.

PROPORTION DISCARDED

Fleet Period age0 agel age 2 age3
Midwater trawl Q2-Q4 1997 0.93 0.37 0.02
Midwater trawl ~ Q1-Q3 1998 0.99 0.16 0.00
Midwater trawl Q3-Q4 1999 1.00 0.79 0.31 0.00
Midwater trawl Q1 2000 1.00 0.44 0.04
Midwater trawl Q12001 1.00 0.30

Midwater trawl Q42008 1.00 0.97 0.90 0.30
Single Nephrops ~ Q3-Q4 1999 1.00 0.94

Single Nephrops ~ Q1-Q3 2000 1.00 0.97 0.45

Single Nephrops Q12001 1.00 0.49

Single Nephrops ~ Q3-Q4 2006 1.00 1.00 0.96 0.50
Single Nephrops  Q1-Q4 2007 1.00 1.00 0.94 0.79
Single Nephrops  Q1-Q4 2008 1.00 0.99 0.78 0.18
Twin trawl Q2-Q4 1997 1.00 1.00 0.61 0.04
Twin trawl Q1-Q3 1998 1.00 1.00 0.76 0.00
Twin trawl Q41999 1.00 1.00

Twin trawl Q1-0Q4 2000 1.00 0.96 0.28

Twin trawl Q1 2001 1.00 0.12

Twin trawl Q3-Q4 2006 1.00 1.00 0.81 0.00
Twin trawl Q1-Q4 2007 1.00 1.00 091 0.63
Twin trawl Q1-Q4 2008 1.00 0.99 0.71 0.06
OTB Q1-Q4 2007 1.00 1.00 0.93 0.65

OTB Q1-Q4 2008 1.00 0.97 0.90 0.17
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Table 6.3.7. Haddock in VIIa: stock weights-at-age

TABLE 3 STOCK WEIGHTS-AT-AGE (KG)

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

AGE

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.095 0.083 0.085 0.083 0.070 0.060 0.057 0.048 0.052 0.056 0.050 0.035 0.032 0.038 0.040 0.037 0.038

0.427 0.343 0.352 0.366 0.361 0.257 0.229 0.232 0.204 0.218 0.233 0.201 0.145 0.132 0.154 0.166 0.154

1.074 0.982 0.793 0.796 0.874 0.749 0.568 0.514 0.552 0.477 0.489 0.515 0.462 0.331 0.304 0.351 0.391

W N (= o

1.796 2.045 1.717 1.320 1.436 1.388 1.291 0.967 0.929 0.979 0.799 0.815 0.904 0.801 0.584 0.524 0.635

+gp 2.590 3.063 3.149 2.520 2.173 2.031 2.148 1.973 1.631 1.493 1.428 1.202 1.267 1.373 1.285 0.941 0.866
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Table 6.3.8. Haddock in VIIa: Available tuning data (file name: h7ani.tun). Ages used in assess-
ment are in bold type.

IRISH SEA  haddock,2009 WG,ANON,COMBSEX,TUNING DATA(effort, nos at-age)l07
NIGFS March [Northern Ireland March Groundfish Survey — Effort: numbers caught/3

nm]1992 20091 1 0.21 0.251 5 1 1525 23 0 0 0O O
1 139 569 31 0 0O o
1 644 58 183 0 0 O
1 24823 437 0 43 0O ©0
1 1065 3743 67 3 1 0
1 25118 474 1457 44 0o 2
1 3913 8694 70 105 1 0
1 6058 680 2072 16 11 O
1 14028 1853 64 147 2 3
1 3277 6990 770 40 20 O
1 28755 842 1059 78 1 0
1 6966 14162 341 356 26 O
1 19945 2379 2206 45 3% 0
1 24488 6454 406 234 13 2
1 13444 12721 2194 91 33 O
1 20918 11325 3661 240 16 11
1 7480 12009 2559 495 48 O
1 9345 3888 2877 163 37 5

Fleets below not included in assessment:
NIGFS Oct [Northern Ireland October Groundfish Survey — Effort: numbers caught/3 nm]

1991 2008

110.83 0.88

03
1 15780 70 0 0 0 0
1 124 784 151 0 0 0
1 4462 101 375 3 0 0
1 56683 1137 12 79 0 0
1 1661 10153 74 0 5 0
1 143300 1167 1480 13 0 0
1 16400 39680 174 98 1 0
1 41820 1243 3778 22 3 4
1 80674 2835 71 145 0 1
1 6545 8598 763 31 39 0
1 75017 2003 2742 311 0 20
1 15116 10501 86 365 0 0
1 53922 7125 3008 59 79 0
1 70337 14413 1261 649 0 0
1 47030 12962 1743 59 8 0
1 35748 10788 3607 392 52 0
1 9654 9804 4050 1057 41 0
1 9037 4880 2242 277 24 0

MIK net May/June [Northern Ireland Methot-lsaacs—Kidd net survey in May/June — Ef-
fort: numbers/km?]

1994 2008
110.38 0.47
00
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Table 6.3.9. Haddock in VIIa: SURBA 3.0 fitted numbers-at-age, total mortality-at-age, SSB and Z
using the NIGFS-Mar survey data.

NUMBERS-AT-AGE

TOTAL MORTALITY-AT-AGE

Age Age
Year 1 2 3 4 5 1 2 3 4 5
1992 0.354 0.013 0 0 0 0.636 0.660 1.106 1375 1.375
1993 0.055 0.188 0.007 0 0 0.818 0.848 1421 1.766  1.766
1994 0.390 0.024 0.080 0.002 0 0.977 1.014 1.698 2110 2.110
1995 5.592 0.147 0.009 0.015 0 1.284 1.332 2232 2774 2774
1996 0.444 1.549 0.039 0.001 0.001 0.879 0.912 1.528 1.898  1.898
1997 8.914 0.184 0.622 0.008 O 1.212 1.257 2107 2.618 2618
1998 0.713 2.653 0.052 0.076 0.001 1.194 1.238 2075 2578 2578
1999 2.817 0216 0769 0.007 0.006 1.153 1.197 2.005 2491 2491
2000 5.446 0.889 0.065 0.104 0.001 1.060 1.100 1.843 2291 2291
2001 1.192 1.886 0296 0.010 0.011 1.186 1.231 2.062 2563 2563
2002 6.713 0.364 0551 0.038 0.001 0.780 0.809 1.355 1.684 1.684
2003 2.077 3.079 0.162 0.142 0.007 0.963 1.000 1.675 2.081 2.081
2004 6.743 0.793 1.133 0.030 0.018 1.073 1.114 1.866 2319 2.319
2005 10.253 2305 0260 0.175 0.003 1.055 1.095 1.834 2279 2279
2006 6.246 3569 0771 0.042 0.018 0.906 0.940 1.575 1958  1.958
2007 9.846 2524 1394 0160 0.006 0.947 0.983 1.646 2.046 2.046
2008 3.647 3.819 0945 0269 0.021 1.233 1.279 2143  2.663  2.663
2009 3.314 1.063 1.063 0.111 0.019 1.029 1.067 1.788 2222 2222
Stock summary
Year Recruits log SSB TSB Z(2- SE (Z2)

(age 0) SE 3)

(rec)

1992 0.354 0.363  0.006 0.04 0.883  0.39
1993 0.055 0.297 0.087 0.093 1135 0.279
1994 0.390 0269 0.091 0123 1356 0.217
1995 5.592 0.290 0.085 0.56 1.782 0.188
1996 0.444 0249 0.601 0.638 1.220 0.213
1997 8.914 0.266 0.623 1247 1.682 0.181
1998 0.713 0.264 0.827 0.87 1.657  0.177
1999 2.817 0.262 0507 0.668 1.601 0.175
2000 5.446 0.255 0341 0.603 1472 0.179
2001 1.192 0272 0575 0.637 1.647 0.177
2002 6.713 0.240 0.38 0.756  1.082  0.183
2003 2.077 0.251 0.92 1.024 1.337 0.183
2004 6.743 0.257 0789 1.025 1.490 0.179
2005 10.253 0.258 0.617 0945 1465 0.177
2006 6.246 0256 0.784 1.022 1.258 0.181
2007 9.846 0275 0913 1307 1315 0.184
2008 3.647 0329 1126 1261 1711 0.185
2009 3.314 0.404 0.666 0.792 1428 0.121
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Table 6.3.10. Haddock in VIIa: Input for yield/Recruit.

MFYPR version 2a

Run: Had7a_2004WG_yield

Had7a_2004WG_yieldMFYPR Index file 11/05/2004

Time and date: 10:55 13/05/2004

Fbar age range: 2-4

Age M Mat PF PM SWt Sel CWit

0 0.2 0 0 0 0.000 0.000 0.000
1 0.2 0 0 0 0.061 0.140 0.322
2 0.2 1 0 0 0.302 0.544 0.492
3 0.2 1 0 0 0.754 1.118 0.967
4 0.2 1 0 0 1.377 1.057 1.814
5 0.2 1 0 0 2.259 1.057 2.308

Weights in kilograms

Table 6.3.11. Haddock in VIIa: Yield-per-recruit output table.

MFYPR version 2a

Run: Had7a_2004WG_yield

Time and date: 10:55 13/05/2004

Yield per results

FMult Fbar CatchNos  Yield StockNos Biomass SpwnNosJan SSBJan SpwnNosSpwn SSBSpwn
0.0000 0.0000 0.0000 0.0000 5.5167  5.8695 3.6979 5.8200 3.6979 5.8200
0.1000 0.0906 0.2211  0.3492 4.4167  3.5229 2.5980 3.4733 2.5980 3.4733
0.2000 0.1813 0.3298 0.4658 3.8781  2.4296 2.0593 2.3801 2.0593 2.3801
0.3000 0.2719 0.3951 0.5037 3.5564 1.8139 1.7377 1.7644 1.7377 1.7644
0.4000 0.3626 0.4390 0.5098 3.3412  1.4279 1.5225 1.3783 1.5225 1.3783
0.5000 0.4532 0.4709 05022 3.1861  1.1681 1.3674 1.1186 1.3674 1.1186
0.6000 0.5439 0.4952 0.4888 3.0683  0.9843 1.2496 0.9347 1.2496 0.9347
0.7000 0.6345 0.5146  0.4735 29752  0.8490 1.1564 0.7995 1.1564 0.7995
0.8000 0.7252 0.5305 0.4580 2.8993  0.7464 1.0805 0.6969 1.0805 0.6969
0.9000 0.8158 0.5438 0.4431 2.8358 0.6666 1.0171 0.6170 1.0171 0.6170
1.0000 0.9065 0.5552  0.4293 2.7818  0.6030 0.9631 0.5535 0.9631 0.5535
1.1000 0.9971 0.5651 0.4167 2.7350  0.5515 0.9163 0.5019 0.9163 0.5019
1.2000 1.0878 0.5739 0.4052 2.6939  0.5090 0.8751 0.4594 0.8751 0.4594
1.3000 1.1784 0.5817  0.3947 2.6573  0.4733 0.8386 0.4238 0.8386 0.4238
1.4000 1.2691 0.5887 0.3853 2.6245  0.4431 0.8057 0.3936 0.8057 0.3936
1.5000 1.3597 0.5951 0.3768 2.5947  0.4172 0.7760 0.3676 0.7760 0.3676
1.6000 1.4503 0.6009 0.3692 2.5676  0.3946 0.7489 0.3451 0.7489 0.3451
1.7000 1.5410 0.6063 0.3622 2.5427  0.3749 0.7240 0.3253 0.7240 0.3253
1.8000 1.6316 0.6113 0.3559 25197 0.3574 0.7010 0.3079 0.7010 0.3079
1.9000 1.7223 0.6159 0.3501 2.4983  0.3418 0.6796 0.2923 0.6796 0.2923
2.0000 1.8129 0.6202  0.3449 2.4784  0.3278 0.6597 0.2783 0.6597 0.2783

Reference point

F multiplier Absolute F

Fbar(2-4)
FMax
FO.1
F35%SPR

Weights in kilograms

1.0000
0.3811
0.2074
0.2494

0.9065

0.3455
0.188

0.2261
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Figure 6.3.1. Haddock in VIIa: Growth of haddock in the Irish Sea. Top two panels: mean length-
at-age in UK (N. Ireland) groundfish surveys in March, by year and age, and expected mean
weight-at-length based on length-weight parameters from each survey. Lower panels: mean
length-at-age from March surveys, and from Quarter 1 commercial landings at-age 3 and over, by
year class. Lines are von Bertalanffy model fits with year-class effect included. Model residuals
are shown for the fit without year-class effects, and for the fit with year-class effects.
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Figure 6.3.2. Haddock in VIIa: Trends in raw survey indices compared with international land-

ings, by age class and year. All values are standardized to the mean for years common to all series

in each plot (except for short FSP series).
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Figure 6.3.3. Haddock in VIIa: Time-series plots of the logarithms of survey indices at-age by year
class, after standardizing by dividing by the series mean for years from 1991. Data have only been
illustrated for the most abundant ages for comparison of year-class signals.
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Figure 6.3.4. Haddock in VIIa: Mean Standardised empirical SSB indices from the NIGFS-Mar
and NIGFS-Oct surveys, based on raw indices up to age 6.
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Figure 6.3.5. Haddock VIIa: SURBA 3.0 Residuals-at-age (top panel) and retrospective plots (bot-
tom panel ) for the NIGFS-Mar survey.
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Figure 6.3.6. Haddock VIIa: Summary plots of landings and results of final SURBA 3.0 run using
the NIGFS-Mar survey data. Dotted lines are +/-1SE. Empirical estimates of SSB and Z given by
SURBA from the raw survey data are also shown.
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Figure 6.3.7. Haddock VIIa: SURBA 3.0 Residuals-at-age for final run using the NIGFS-Mar sur-
vey data.
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Figure 6.3.8. Haddock VIla: Trends in SSB, recruitment and Z(2-3) from the 2008 and 2009
SURBA. SSB and recruitment are standardized to the mean for years common to all series (1992-
2008) in each plot.
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Figure 6.3.9. Haddock VIIa: Trend in SSB form 2009 SURBA projected to 2010 (top panel) and
SURBA estimate of recruitment compared with available 0-gp indices. SSB and recruitment are

standardized to the mean for years common to all series (1994-2008) in each plot.
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6.4

Nephrops in Division Vlla (Irish Sea East, FU14)

Type of assessment in 2009

No advice was required for this stock this year so the report consists of an update to
available data and text describing the fishery. No assessment or data analyses have
been carried out.

ICES advice applicable to 2008

The advice was biannual and still valid from the 2006 assessment which implied that
effort should not increase compared with 2003-2005 levels.

ICES advice applicable to 2009

This stock was reassessed in 2008 based on trends in the fishery and biological pa-
rameters. The advice for this fishery for 2009 and 2010 was that landings and effort
should not increase above that recorded for 2007.

6.4.1 General

Stock description and management units

The Irish Sea East Nephrops stock (FU14) is in ICES Subarea VII which includes the
Irish Sea West (FU15) stock; the Porcupine Bank (FU16); Aran Grounds (FU17);
North-West Irish Coast (FU18), South-East and South-West Irish Coast (FU19); and
the Celtic Sea stock (FU20-22). The TAC is set for the whole of Subarea VII which
does not correspond to the areas occupied by these stocks.

Functional units in Vlla
Management applicable in 2007 and 2008

The TAC is currently set for the larger TAC Area VII. The TAC for 2009 is currently
set at 24 650 tonnes, a 2% reduction on the 2007/2008 TAC of 25 153 tonnes. The TAC
area includes a number of Nephrops stocks demonstrating different levels of exploita-
tion. A single TAC covering a number of distinct stocks allows the possibility of un-
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restricted catches being taken from a heavily exploited stock when advice suggests
they should be limited.

In 2008 the main fleets targeting Nephrops include directed single-rig and twin-rig
otter trawlers operating out of ports in UK (NI), UK (E&W) and Ireland. Details of all
regulations including effort controls in place are provided in the Stock Annex.

The fishery in 2008

Between 1999 and 2003 the number of vessels fishing for Nephrops in FU14 declined
by 40% to a fleet of around 50 vessels. This was largely as a consequence of the reduc-
tion in the number of visiting UK vessels and the decommissioning of part of the
Northern Ireland and local English fleets. Since then the number of vessels fishing the
area has returned to around 80 vessels mainly from Northern Ireland. Currently, just
under 30 of these vessels, between 6 and 21 m in length, have their ‘home’ ports in
Whitehaven, Maryport and Fleetwood, England. The rest of the fleet is generally
made up of larger vessels from Northern Ireland.

In 2008 about 70% of the landings from this fishery were made to Whitehaven and
about 20% to Kilkeel. Over half of the Northern Ireland and a few of the English ves-
sels use twin or triple trawls and account for around 30% of the Nephrops landings-in-
weight from this FU. Between 1999 and 2008, the recorded number of vessels using
these multiple trawls has fluctuated without trend between 15 and 29 vessels, with
around 90% of these vessels coming from Northern Ireland. The earlier decline in the
fleet was mainly in the number of single trawlers.

Of the Northern Ireland fleet, the proportion of vessels using multiple trawls, the
average vessel size and average fishing effort per trip have all increased since 1999.
The proportion returning, at the end of a Nephrops trip in FU14 to land in to Northern
Ireland increased from only 6% in 1999 to around 35% from 2005 onward.

There has been little apparent change in the make-up of the English and Welsh fleet
over the last couple of years. However the current state of other stocks, technical con-
servation and cod recovery measures has had an effect on mesh sizes and fishing
patterns. Traditionally a summer fishery, anecdotal data and records of monthly
landings indicate the season is starting earlier and ending earlier.

In 2008 very few landings of note were made until May due in part to poor catches of
prawns but mainly the weather. Poor weather affected most of June through to Au-
gust. When the weather was okay local reports of catch rates were poor. This contin-
ued over summer. The larger Northern Ireland vessels continued to make larger
landings although less frequently. By September some of the UK fleet had already
moved to other fisheries-including the North Sea. The number of UK vessels moving
from this summer fishery to the Farn Deeps fishery in winter has dropped from 30 in
2007 to only 9 in 2008.

6.4.2 Data

An overview of the data provided and used by the WG is provided in Table 2.3.
Landings

Official landings as reported to ICES from FU 14 are presented in Table 6.4.1 and were
updated for 2008. Between 1987 and 2006, landings from FU14 appeared relatively
stable, fluctuating around a long-term average of about 550 t (Table 6.4.2 and Figure
6.4.1). Landings in 2007 were at their highest level since 1978 at 959 t, this is after
landings dropped in 2003 to their lowest apparent level since 1974. The landings fig-
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ure of 792 t in 2008 is still higher than any others recorded since 1991, however, the
introduction of the Buyers and Sellers’ legislation in 2006 by the UK precludes direct
comparison with previous years as reported levels are considered to have signifi-
cantly improved.

Over the last 10 years UK vessels have landed, on average, 89% of the reported an-
nual international landings. Irish vessels increased their share of the landings to 35%
in 2002 but it has since declined to 4% in 2008 (Table 6.4.2).

The official landings as reported by each country were updated for 2007.

Length composition

Quarterly length compositions of landings, catch and discards were available from
the UK England and Wales for most of the period 1992-2007. The numbers of sam-
ples taken are presented in Table 2.2. The raising and collation procedures are docu-
mented in the stock annex Bl. Landings sampling deteriorated in 2005 but improved
in 2007. Figure 6.4.4 shows the annual catch and landings length distributions. Dis-
card rates have been estimated from the same figures and have declined in the last six
years from 29% to 22% of total catch-by-weight and 48% and 36% by number. Fe-
males generally have a higher discard rate because they are smaller.

A summary of mean size information is provided in Table 6.4.5. The mean sizes in the
catch and landings appear relatively stable. The increasing lpue of the <35 mm CL
categories and decline in mean size of the landings (Figure 6.4.3 and Figure 6.4.1)
could be indicative of good recruitment. The declining discard rate might suggest
that this could be related to a change in selectivity. This is supported by the local
enforcement agency who noted an increase in the proportion of tails landed in 2007.
The mean size in the landings remains relatively stable only exhibiting a slight de-
cline over the last few years.

A 10% TAC increase in 2006 followed by a 17% increase in 2007 coupled with the
implementation in the UK of buyers and sellers regulations effective from and
throughout 2006, has improved the accuracy of reported landings information. The
TAC increases appear to have reduced the reasons to misreport and the legislation
provides the quality control. Landings do not appear to have exceeded the advised
TAC for this Functional Unit.

Commercial cpue

The introduction of the Buyers and Sellers’ legislation for 2006 complicates the inter-
pretation of any prior trends. In 2007, most of the landings were made into England
with a large proportion of these landings (67% of the directed landings) being made
by visiting Northern Irish vessels. UK Nephrops directed effort fluctuated around a
downward trend since 1978 reaching a minimum in 2004. From 2003 effort has re-
mained relatively stable fluctuating without trend around a mean of 13 800 hrs. Quar-
terly effort plots display a predominance of effort in the 2nd and 3rd quarters (Figure
6.4.2).

In light of the limited indices available for this stock, trends in recent lpue are still
reviewed as some of the best available information despite reservations about the
accuracy of the historical landings. The UK lpue series is based on a combination of
directed Nephrops voyages by English and Welsh vessels landing to Fleetwood and
Whitehaven, where the weight of Nephrops landed is more than 25% of the total land-
ing and all trips by visiting Northern Irish vessels which target Nephrops (Table 6.4.4).
Analysis of the lpue trends for this reference fleet reveals that between 1989 and 2004
there is little correspondence between the E&W and NI figures. Uncertainties about
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the recorded landings during this period could account for some of the differences as
they fall back into step after 2004. Further data and analysis is required to determine
whether this series continues to be appropriate. Between 1990 and 2003 the combined
Ipue has fluctuated between 17 and 26 kg/hour trawling. Since then Ipue has risen
year on year to 39 kg/hour trawling in 2007, the highest level in the series (Figure
6.4.1). A small decline in 2008 reflects the influence of the NI fleet on the series as the
lpue of the E&W fleet has continued to rise. The lpue of the Northern Irish fleet is
driving this trend and since 2004 has been at a level comparable with the Republic of
Ireland fleet. This could reflect a change in reporting and/or a change in targeted ef-
fort rather than any biological phenomena.

Male Nephrops predominate landings and the annual proportion of females appears
highly dependent on the fishing effort in the third quarter (Figure 6.4.2). Lpues for
males and females <35 mm CL (Figure 6.4.3) appear to exhibit the same general
trends. Minima in 2003 were followed by upward trends to the highest values in both
series in 2007. The Ipue of the larger males (>35 mm) has been increasing since 2002
and continues to rise. The quarterly pattern of availability to the fishery of females
>35 mm, means that meaningful statistics for this portion of the population are highly
dependent upon the level of fishing and the sampling effort deployed in the 3rd
quarter.

Surveys

In August 2007 and 2008 the UK and the Republic of Ireland carried out an underwa-
ter TV survey of the Nephrops grounds in the Eastern Irish Sea. The survey was of a
fixed grid design and was carried out using the same protocols used in UWTV sur-
veys in the Western Irish Sea. This survey was not reviewed at WKNEPH 2009, re-
quires further validation and therefore the results are only considered preliminary
and are presented in the stock annex.

Data analyses

No assessment has been presented in 2009 and a discussion of management consid-
erations can be found in the report of WGNSDS 2008.
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Table 6.4.1. ICES Division Vlla, North of 53° N: Total Nephrops landings (tonnes) by Functional
Unit plus Other rectangles, 1999-2008.

YEAR FU 14 FU 15 OTHER ToTAL
1999 625 10786 1 11 412
2000 567 8370 0 8937
2001 532 7441 1 7974
2002 577 6793 0 7370
2003 376 7052 1 7428
2004 472 7267 3 7750
2005 570 6530 0 7100
2006 628 7534 0 8162
2007 959 8424 0 9383
2008* 726 10514 1 11 241

* provisional

Table 6.4.2. Irish Sea East (FU14): Landings (tonnes) by country, 1999-2008.

OTHER
REP. OF COUNTRIES
YEAR IRELAND UK *x TOTAL
1999 153 471 0 625
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* 29 698 0 726

* provisional

** Other countries includes Belgium and Isle of Man
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Table 6.4.3. Irish Sea East (FU14): Effort (‘000 hours trawling) and lpue (kg/hour trawling) of

Nephrops directed voyages by UK trawlers, 1999-2008.

YEAR EFFORT LPUE
1999 18.4 19.8
2000 17.9 21.2
2001 20.3 20.7
2002 14.7 20.1
2003 14.1 16.7
2004 121 27.5
2005 13.8 28.5
2006 13.1 29.6
2007 15.7 39.7
2008* 13.7 35.3

* provisional

Table 6.4.4. Irish Sea East (FU14): Effort (‘000 hours trawling) and lpue (kg/hour trawling) of

Nephrops directed voyages by Republic of Ireland trawlers, 1999-2008.

YEAR EFFORT LPUE
1999 2.3 55.4
2000 2.5 43.6
2001 0.5 439
2002 3.3 57.1
2003 1.1 37.6
2004 1.4 42.8
2005 0.8 40.6
2006 0.7 53.7
2007 1.7 49.3
2008* 0.6 415

* provisional
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Table 6.4.5. Irish Sea East (FU14): Mean sizes (mm CL) of male and female Nephrops from UK
vessels landing in England and Wales, 1998-2007.

CATCH LANDINGS
YEAR Males Females Males Females
1999 na na 355 325
2000 29.2 28.3 33.7 32.3
2001 31.6 29.2 34.2 325
2002 32.0 29.2 35.1 32.0
2003 36.4 30.7 38.4 345
2004 322 29.4 352 33.1
2005 32.8 29.9 34.6 323
2006 33.8 31.4 36.1 32.6
2007 31.7 29.8 33.5 321
2008* 31.6 28.7 33.4 30.9

* provisional
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Figure 6.4.1. Irish Sea East (FU14): Long-term trends in landings, effort, cpues and/or Ipues, and mean sizes of Nephrops.
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Length frequencies for catch (dotted) and landed(solid):
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Figure 6.4.4. Irish Sea East (FU14): Length frequency distributions of male and female landings
and catch, 1997-2008.
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6.5 Irish Sea West, FU15

Type of assessment in 2009

The assessment and provision of advice through the use of the UWTV survey data
and other commercial fishery data follows the process defined by WKNEPH 2009 and
is described in the Stock Annex.

ICES advice applicable to 2007 and 2008

Given the uncertainties surrounding the landings for this stock it is not possible to
provide advice on catches in 2007. The stocks in this area appear to be in good condi-
tion and have sustained current levels of effort for many years. Therefore ICES ad-
vises that effort in this fishery should not be allowed to increase compared with
2003-2005 levels.

ICES advice applicable to 2009

The current fishery appears sustainable. Therefore, ICES recommends that Nephrops
fisheries should not be allowed to increase relative to 2007. This corresponds to land-
ings of no more than 8500 tonnes for the Western Irish Sea stock.

6.5.1 General

Stock description and management units

The Irish Sea West Nephrops stock (FU15) is in ICES Subarea VII which includes the
Irish Sea East (FU14) stock; the Porcupine Bank (FU16); Aran Grounds (FU17); North-
West Irish Coast (FU18), South-East and South-West Irish Coast (FU19); and the
Celtic Sea stock (FU20-22). The TAC is set for the whole of Subarea VII which does
not correspond to the areas occupied by these stocks.

Functional units in VIla
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The Fishery in 2008

The Nephrops fishery in the Irish Sea west is economically the most important in ICES
Division VIIa and is mainly prosecuted by vessels from UK (Northern Ireland) and
Ireland. (Table 6.5.1). No major changes have been reported in the fishery with
around 130 vessels from Northern Ireland and 56 Irish vessels reporting landings
from this area in 2008. Of the Irish vessels, 44 reported landings in excess of 10 ton-
nes, accounting for ~98% of Irish landings.

Official landings as reported to ICES from FU15 are presented in Table 6.5.1 and were
updated for 2008. Total declared international Nephrops landings reported from FU15
in 2008 were 10 514 t and were the second highest in the time-series (Table 6.5.2 and
Figure 6.5.1). Irish landings were 3139 t and were the highest since 1999. UK vessels
landed 7321 t which was the highest on record and Northern Irish landings contrib-
uted to over 95% of this figure. The UK registration of buyers and sellers regulation
introduced in 2006 should have reduced misreporting and probably contributed to
the perceived increase in landings and Ipue.

Although there was a significant reduction in effort by the UK fleet in 2006 and 2007
as a result of a migration of vessels to the North Sea there was a slight effort increase
in 2008 to 2003-2006 levels (Table 6.5.3). Irish effort has remained constant in recent
years (Table 6.5.4). Lpue for both fleets peaked to a record high in 2008. The mean
sizes of Nephrops in the catches of both the Northern Irish and Irish fisheries have
fluctuated without obvious trend for many years.

Discarding of undersized and unwanted Nephrops occurs in this fishery and new data
from Northern Ireland for 2008 demonstrates that the discard pattern differs between
UK (19.9% by number) and Ireland (30.1% by number) vessels. The discard rate esti-
mated at the Benchmark Workshop was based on data for the Irish fleet while the
value used in the assessment is based on combined discard data from both fleets for
2008 (22.8% by number).

Further general information on the fishery can be found in the Stock Annex.
6.5.2 Data

Landings and discards

Commercial size composition data for landings and discards were provided by
Northern Ireland and Ireland in 2008. Northern Ireland sampling programme re-
sumed in 2008 after a break of 5 years (2003 to 2007). Sample data are used to com-
pute international removals (Landings + dead discards).

Biological

Data of the mean sizes of Nephrops in the landings of Northern Ireland trawlers is
available for 2008 (Table 6.5.5, Figure 6.5.1). The mean size in the catches of males and
females appears to lie within the overall series range. The dataseries of the mean sizes
of Nephrops in the landings of Irish trawlers is provided (Table 6.5.6, Figure 6.5.1). The
mean size in the catches of males varied between 26.4 and 29.1 mm CL, and for fe-
males between 24.6 and 40 mm CL.

Other data used in the assessment were as listed in the stock annex compiled by the
Benchmark meeting WKNEPH 2009.
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Surveys

Since 2003 Ireland and Northern Ireland have jointly carried out underwater televi-
sion surveys of the main Nephrops grounds in the western Irish Sea. These surveys
were based on a randomized fixed grid design. The methods used during the surveys
were similar to those employed for UWTV surveys of other Nephrops stocks and were
as agreed by WKNEPTV, WKNEPBID, SGNEPS and WKNEPH. An average of 145
valid stations was covered by the two surveys combined and the data were raised to
a stock area of around 5287 x 106 m? as detailed in Table 6.5.7. Details of the survey
methodology are available in WKNEPTV 2007.

Northern Ireland have completed spring (April) and summer (August) Nephrops
trawl surveys since 1994 and provide data on catch rates, size composition and bio-
logical data (maturity and sex ratio) from a fixed grid of stations in the western Irish
Sea as detailed in the Stock Annex. Trawls survey catch rates, sex ratio and mean
demonstrate no clear trend over the time-series (Figure 6.5.2).

6.5.3 Historical stock development

The UWTV survey work-up method employed assumes that the width of the viewed
transects is the entire lower edge of the TV screen on which the burrows are counted.
This can be calculated from the TV camera parameters and the position of the camera
in relation to the seabed. A new camera and sledge improved the resolution of the
footage captured during the Northern Ireland 2008 survey and Figure 6.5.3 shows the
distribution of stations sampled in 2008. A re-working of the UWTV survey abun-
dances for 2003 and 2004 were presented to the meeting and burrow abundance time-
series were krigged as described in WD No 13. These data along with other meta-data
are demonstrated in Table 6.5.7. Figure 6.5.4 is a contour plot of the krigged density
estimates for FU15 over the period 2003-2008.

The use of the UWTV surveys for the provision of Nephrops management advice was
extensively reviewed by WKNEPH (ICES, 2009). A number of potential biases were
highlighted including those because of edge effects; species burrow misidentification
and burrow occupancy. A cumulative bias correction factor estimated for FU15 was
1.14 which means the TV survey is likely to overestimate Nephrops abundance by
14%.

The underwater TV survey is again presented as the best available information on the
FU15 Nephrops stock and provides a fishery-independent estimate of Nephrops abun-
dance. The 2008 TV survey data presented at the meeting reveals that despite a
downward trend since 2004 (Figures 6.5.5 and 6.5.6) the abundance remains higher
than other areas. Catch rates from the Northern Ireland trawl survey fluctuate
around the time-series mean over the period 1994-2008 (Figure 6.5.2).

6.5.4 Short term projections

A landings prediction for 2010 was made for FU15 using the approach agreed at the
Benchmark Workshop (WKNEPH ICES, 2009). Northern Ireland catch composition
data were available for 2008 and these demonstrated a significantly lower discard
rate than the Irish data used in the benchmark assessment. As the Northern Ireland
catch contributed to more than 65% of FU15 landings in 2008 the mean harvest ratios
estimated by WKNEPH from length and age-based models were recalculated using
the same models applied to the combined data. The Table below displays landings
predicted at a range of harvest ratios, including those equivalent to fishing at Fo.1, Fmax
and the fishery in 2008. The harvest ratios equivalent to Foiand Fmax are significantly
lower than those previously presented as a consequence of a revision of the assump-
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tions regarding the size range of Nephrops inhabiting the burrows observed in the TV
survey and the combined bias adjustment factor proposed by the benchmark meet-

ing.

The inputs to the landings forecast were as follows:

Mean weight in Northern Ireland and Ireland landings (2008) =13.21 g

Discard rate based on Northern Ireland and Ireland sampling 2008 = 20.9%

Survey bias =1.14.

IMPLIED FISHERY

Harvest rate Survey Index  Retained Landings (tonnes)
(Millions) number
(Millions)
0% 4,288 0 0
2% " 68 896
4% ! 136 1792
6% ! 203 2688
8% " 271 3583
10% ! 339 4479
12% ! 407 5375
F0.1 12.2% ! 413 5465
14% ! 474 6271
16% ! 542 7167
18% ! 610 8063
20% ! 678 8959
Fmax 20.4% " 691 9138
22% ! 746 9854
F 23.5% 795 10514
Current
24% ! 813 10 750
Basis
Landings Mean Weight (KG) 0.0132 Sampling 2008
Survey Overestimate Bias 1.14 WKNEPH 2009
Survey Numbers (Millions) 4889 UWTYV Survey 2008
Prop of removals retained by the Fishery 0.79 Sampling 2008

6.5.5 Medium-term projection

No medium term projection was performed for this stock.

6.5.6 Biological reference points

Harvest ratios equating to fishing at Foi and Fmax were calculated in WKNEPH 2009.
These calculations assume that the TV survey has a knife-edge selectivity at 17 mm
and that the supplied length frequencies represented the population in equilibrium.
As explained in Section 6.5.4 data from Northern Ireland and Ireland were combined
to provide revised harvest ratio estimates for Foi and Fmax which were used in the
short-term projections presented in the management options table in Section 6.5.4.

Fo1=12.2%
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Fnax= 204%

6.5.7 Management plans

A number of cod recovery measures have been introduced since 2000 to conserve
promote recovery of Irish Sea cod stocks. These include a closure of the western Irish
Sea cod spawning grounds from mid February to end of April since 2000, with a later
extension to the eastern Irish Sea. Despite a partial derogation for Nephrops vessels
during the closed period the distribution of effort on Nephrops has been affected by
this management plan. There have also been various decommissioning schemes to
reduce fishing effort. A 25% effort reduction on cod is in hand along with technical
measures to reduce cod bycatch.

6.5.8 Uncertainties and bias in assessment and forecast

There are several key uncertainties and bias sources in the method proposed (these
are discussed further in WKNEPH 2009). Various agreed procedures have been put
in place to ensure the quality and consistency of the survey estimates following the
recommendations of several ICES groups (WKNEPTV 2007, WKNEPHBID 2008,
SGNEPS 2009). Taking explicit note of the likely biases in the surveys may at least
provide an estimate of absolute abundance that was more accurate but no more pre-
cise (WKNEPH 2009). The survey estimates themselves are likely to be fairly pre-
cisely estimated given the homogeneous distribution of burrow density and the
modelling of spatial structuring. The cumulative bias estimates for FU15 are largely
based on expert opinion. The precision of these cannot yet be characterized. Ulti-
mately there still remains a degree of subjectivity in the production of UWTV abun-
dance estimates.

In the provision of catch options based on the absolute survey estimates additional
uncertain-ties related to mean weight in the landings and the discard rates also arise.
For FU15 deterministic estimates of the mean weight in the landings and discard
rates for 2008 have been used because sampling data were not available from North-
ern Ireland for several of the previous years.

There is a gap of 16 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 equi-
librium during this period (i.e. recruitment and growth balance mortality) although
this is rarely the case. The effect of this assumption on realized harvest rates has not
been investigated but remains a key uncertainty.

6.5.9 Quality of assessment

The length composition and sex ratio of catches have been well sampled since 1995
by Ireland and comprehensive sampling by Northern Ireland resumed in 2008. This
provided a robust combined dataset of length distributions for 2008 which provide
good representation of the fishery and was used in the assessment.

The quality of landings data has improved in the last two years but because of con-
cerns over the accuracy of earlier years, the final assessment adopted is independent
of official statistics.

Underwater TV surveys have been conducted annually for this stock since 2003. The
number of valid stations in the survey has remained relatively stable throughout the
time period.
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6.5.10 Management considerations

Concerns about underreporting in earlier years have been largely overcome by the
UK’s introduction of Buyers and Sellers legislation in 2006. Discrepancies in landings
in earlier years create problems in using commercial data for analytical assessments
and providing TAC recommendations. Recounting of the 2003 and 2004 UWTYV sur-
vey footage demonstrated an increase in density in 2004 followed by a declining
trend. The high densities recorded by UWTV however suggest that the observed
decline is from a very high level and the levels are still above those reported for other
Functional Units for which UWTV surveys have been performed.

Harvest ratios generated from age and length-based models ratified by the bench-
mark assessment WKNEPH (ICES, 2009) indicate that this stock was being exploited
above Fmax in 2008. Although the benchmark workshop estimated bias correction
indices for this survey series there are no precision estimates are available. Despite
evidence of under reporting the FU15 Nephrops fishery has been sustained for over 40
years with much higher levels of fishing effort during the nineties than in recent
years. There is no evidence from trends in population data (e.g. mean size and sex
ratio) of a problem with the stock and this is reinforced by data generated by trawl
surveys. These observations suggest that the fishing mortalities and harvest ratios
estimated by the current methods are too high and should be treated with caution.

The previous ICES practice of basing TAC recommendations on reported landings
where there is evidence of underreported landings is not appropriate, as these stocks
appear to be sustainable with higher catch rates, though the exact magnitude of these
in earlier years is unknown. Despite the results from the UWTV analysis there is no
evidence that this stock is in trouble and is apparently stabile with high densities of
small Nephrops and no sign of recruitment failure.
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Table 6.5.1. Official catch data Nephrops VIla as reported to ICES.
COUNTRY 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Belgium 0 0 0 0 0 0 0 0 0 2
France 91 55 62 3,539 3,797 2,977 8 8 16 6
Ireland 4,682 4,639 3201 2,840 2,000 3,200 2,370 2,614 2,337 3,303
Isle of Man 7 18 39 8 25 61 14 32 14 29
UK - Eng+Wales+N.Irl. 0 0 0 6,002 6,155 6,805 5572 5900 6,300 5,944
UK - England & Wales 693 474 693 0 0 0 0 0 0 0
UK - N. Ireland 5188 5091 5255 0 0 0 0 0 0 0
UK - Scotland 32 29 16 43 24 59 29 17 18 63
Total 10693 10306 9266 12432 12001 13102 7993 8571 8685 9347
COUNTRY 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Belgium 1 1 0 0 1 0 1 1 1 2
France 1 1 0 0 1 0 0 1 0 1
Ireland 2,156 3,695 2,754 4,698 3,621 2,892 2,403 2,846 2896 2187
Isle of Man 20 24 17 10 3 2 0 1 13 12
UK - Eng+Wales+N.Irl. 6,103 7,163 6316 6514 5328 5,213 4,841 4621 4,899 5,046
UK - England & Wales 0 0 0 0 0 0 0 0 0 0
UK - N. Ireland 0 0 0 0 0 0 0 0 0 0
UK - Scotland 14 17 74 38 31 34 90 27 55 8
Total 8295 10901 9161 11260 8985 8141 7335 7497 7864 7256
COUNTRY 2006 2007 2008*
Belgium 1 1 2
France 1
Ireland 2122 3036 3196
Isle of Man
UK - Eng+Wales+N.Irl. 6122 6611
UK - England & Wales
UK - N. Ireland
UK - Scotland 30 73
UK 6677 8086
Total 8275 9722 11283

*Preliminary



378 | ICES WGCSE REPORT 2009

Table 6.5.2. ICES Division Vlla, North of 53° N: Total Nephrops landings as estimated by the
working group (tonnes) (a) by Functional Unit plus Other rectangles, 1999-2008 and (b) by coun-
try and (c) by country in FU15 only.

(@)
YEAR FU14 FU15 OTHER TOTAL
1999 624 10 786 0 11 410
2000 567 8370 2 8939
2001 532 7441 0 7973
2002 577 6793 1 7371
2003 376 7052 1 7429
2004 472 7267 1 7739
2005 570 6530 0 7100
2006 628 7534 0 8162
2007 959 8424 0 9383
2008* 726 10514 1 11 241
(b)
REeP. OF OTHER
YEAR BELGIUM IRELAND ISLE OF MAN UK COUNTRIES TOTAL
1999 0 4735 6 6669 0 11410
2000 2 3547 0 5388 2 8939
2001 0 2715 3 5255 0 7973
2002 1 2494 1 4874 1 7371
2003 1 2765 4 4658 1 7429
2004 1 2844 13 4879 1 7739
2005 0 2150 0 4950 0 7100
2006 0 2083 1 6079 0 8162
2007 0 2823 0 6560 0 9383
2008* 1 3168 52 8071 1 11241
(©
YEAR REP. OF IRELAND ISLE OF MAN UK OTHER COUNTRIES TOTAL
1999 4582 6 6198 0 10 786
2000 3433 0 4937 0 8370
2001 2689 3 4749 0 7441
2002 2291 1 4501 0 6793
2003 2696 4 4352 0 7052
2004 2782 13 4470 1 7267
2005 2116 0 4413 0 6530
2006 2048 1 5485 1 7534
2007 2736 0 5688 0 8424
2008* 3139 52 7321 2 10514

* provisional
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Table 6.5.3. Irish Sea West (FU15): Landings (tonnes), effort (‘000 hours trawling), and lpue
(kg/hour trawling) of Northern Ireland Nephrops trawlers, 1999-2008.

YEAR LANDINGS EFFORT LPUE
1999 6032 172 35.1
2000 4758 169 28.2
2001 4587 164 28.0
2002 4495 131 34.4
2003 4146 141 294
2004 4273 144 29.6
2005 4235 138 30.6
2006 5356 144 37.2
2007 5511 127 43.4
2008* 7055 141.3 49.9

* provisional

Table 6.5.4. Irish Sea West (FU15): Catches and landings (tonnes), effort (‘000 hours trawling),
cpue and lpue (kg/hour trawling) Republic of Ireland Nephrops Directed Trawlers 1999-2008.

YEAR EFFORT LANDINGS LPUE
1999 74.5 4011 53.9
2000 61.1 3160 51.7
2001 52.4 2475 47.2
2002 49.0 2238 45.7
2003 454 2680 59.1
2004 51.5 2649 51.5
2005 48.6 2071 42.6
2006 50.6 1963 38.8
2007 48.0 2582 53.8
2008* 47.1 3118 66.2

* provisional

| 379
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Table 6.5.5. Irish Sea West (FU15): Mean sizes (mm CL) of male and female Nephrops in Northern
Ireland catches, landings and discards, 1999-2008.

CATCHES LANDINGS DISCARDS

YearR  Males Females Males Females Males Females
1999 27.7 245 29.1 26.1 22.0 21.7
2000 27.7 24.5 29.4 26.3 22,5 22.6
2001 25.7 23.6 26.1 244 21.7 21.2
2002 26.7 241 26.7 24.9 21.8 21.7
2003 na na na na na na
2004 na na na na na na
2005 na na na na na na
2006 na na na na na na
2007 na na na na na na
2008 26.4 25.2 274 26.0 21.9 22.0

na = not available.

Table 6.5.6. Irish Sea West (FU15): Mean sizes (mm CL) of male and female Nephrops in Republic
of Ireland catches, landings and discards, 1999-2008.

CATCHES LANDINGS DISCARDS
YEAR Males Females Males Females Males Females
1999 264 249 28.7 27.1 23.3 22.8
2000 29.1 27.1 322 29.7 24.3 24.0
2001 26.7 248 28.6 27.0 23.0 222
2002 28.9 254 30.2 27.8 24.6 23.6
2003 27.7 249 29.7 26.9 24.0 23.1
2004 28.1 26.1 29.7 27.8 23.9 23.7
2005 28.5 26.8 30.1 29.1 23.9 23.2
2006 27.7 25.5 29.5 27.1 23.8 23.1
2007 27.7 254 29.8 27.9 24.0 23.3
2008* 27.4 24.6 28.9 26.6 22.0 21.4

* provisional.
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Table 6.5.7. Irish Sea West (FU15): Results from NI/ROI collaborative UWTV surveys of Nephrops
grounds in 2003-2008. Not corrected for bias.
Raised
Number of abundance
Number of boundary Mean Density | Domain Area | estimate (billion

Year stations points (No./m2) (km2) burrows)
2003* 160 54 1.25 5291.867978 6.959853625
2004* 147 45 1.52 5302.444023 8.47707119
2005 140 64 1.08 5288.395287 6.01096494
2006 138 50 1.07 5428.69286 5.928355701
2007 148 53 1.00 5452.291054 5.554172406
2008 141 37 0.88 5287.456376 4.888586634

*Preliminary results from revised counts.
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Figure 6.5.1. Irish Sea West (FU15): Long-term trends in landings, effort, cpues and/or Ipues, and mean sizes of Nephrops.
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Figure 6.5.3. Irish Sea West (FU15): UWTYV Stations for 2008 survey.
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6.6

Whiting in Vlla

Type of assessment

No assessment or data analyses are conducted this year and only input tables and
text describing the fishery and input data has been updated. The advice is the same as
last year.

ICES advice applicable to 2008
The Single Stock Exploitation Boundary advised by ICES for 2008 was as follows:
e Exploitation boundaries in relation to precautionary limits.

On the basis of the stock status ICES advises that catches of whiting in 2008 should be
the lowest possible.

ICES advice applicable to 2009

Same wording of advice as for 2008.

6.6.1 General

Stock description and management units

The stock and the management unit are both ICES Division VIla (Irish Sea).

Management applicable to 2008 and 2009

Recent management advice is summarized below:
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YEAR ACFM ADVICE BAsis TAC
2002 0 Lowest possible F 1000
2003 0 Lowest possible F 500
2004 0 Zero catch 514
2005 0 Lowest catch 514
2006 0 Lowest catch 437
2007 0 Lowest catch 371
2008 0 Lowest catch 278
2009 0 Lowest catch 209

There are no specific recovery plans for whiting in VIla, however, the technical
measures for cod described in Section 6.1 will also affect vessels catching whiting.
The minimum landing size (MLS) for whiting is 27 cm. Section 6.1 summarizes the
technical measures in place in the Irish Sea. Technical measures remain unchanged
for 2008 and 2009.

Fishery in 2008

The closure of the western Irish Sea to whitefish fishing from mid February to the end
of April, designed to protect cod, was continued in 2008 but is unlikely to have af-
fected whiting catches which are mainly bycatch in the derogated Nephrops fishery.
Nephrops vessels can obtain a derogation to fish in certain sections of the closed area,
providing they fit separator panels to their nets to allow escape of cod and other fish.
As in previous years, the Irish and UK NI Nephrops fishery demonstrates a peak in
activity in summer, which is outside the time of the closed period for cod. In 2008, for
the third year in succession, Nephrops landings by the Irish fleet fishing in the Smalls
grounds (VIIg) have surpassed those from the Irish Sea grounds. This reflects the
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increasing amount of effort by Irish East Coast vessels in Division 7g where in gener-
al, better prices are obtained for their catch.

6.6.2 Data

An overview of the data provided and used by the WG is displayed in Table 2.1 (Sec-
tion 2) in the WGCSE report.

Fishery landings

Table 6.6.1 gives the nominal landings of VIla whiting as reported by each country to
ICES. The officially reported landings have declined since 1996. While landings figure
for most countries in 2008 continue this trend, Irish vessels had reported a peak in
landings of 187 t in 2007, compared with 67 t in 2008 and 55 t in 2006. Working Group
estimates of catch available since 1980 are illustrated in Figure 6.6.1 and indicate the
declining trend since the start of the time-series.

No revisions to the previous years working group estimate of landings were made.

There is evidence that officially reported landings of whiting in the past (especially
around the mid 1990s) have been inaccurate as a consequence of misreporting. Land-
ings data have previously been partially corrected by using sample-based estimates
of landings at a number of Irish Sea ports. As a result of the low level of landings
recently, this has not been carried out since 2003.

The introduction of UK and Irish legislation requiring registration of fish buyers and
sellers may mean that the reported landings from 2006 onwards are more representa-
tive of actual landings.

Sampling and raising methods previously used are described in the stock Annex for
VIla whiting. Methods for estimating quantities and composition of whiting landings
from Vlla are described in the Stock Annex (Section B1.1).

Landings, discards and total catch numbers and weights-at-age for the period 1980 to
2002 as estimated by WGNSDS 2002 are given in Tables 6.6.3 to 6.6.8. The proportion
of the total catch comprising of discards from the Nephrops fleets increased over time
at-ages 1 and over (Table 6.6.9), although this will also reflect trends in catch of ves-
sels not sampled for discards. While the proportion of discarded fish has increased
this is largely because of the decline in abundance of marketable sized (>27 cm) whit-
ing and the total volume over time has declined as revealed in Table 6.6.10. Mean
weights-at-age for landings and discards are presented in Figure 6.6.3.

Since 2003 it has not been possible to construct catch numbers-at-age for this stock
because of a number of factors, including low levels of landings leading to low levels
of sampling and restricted access to some ports in some years.

Discards data
Discard Data available for Whiting VIla include:

e Discard numbers-at-age from 19802002 estimated from the NI Nephrops
fishery and raised to the International Fleet (from the NI self sampling
scheme).

e Discard numbers-at-age from the Irish Otterboard Trawl Fleet from 1996—
2008, including length frequency data.

e Discard Length Frequencies for the UK (E and W) fleet, 20042008, raised
to trip.
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e Discard numbers-at-age for the NI fleet for 1997-2001, and 2006-2008,
raised to trip, including length frequency data from the NI observer
scheme.

Methods for estimating quantities and composition of discards from UK (NI) and
Irish Nephrops trawlers are described in the Stock Annex (Section B1.2). Irish discard
estimates (1996-2008), raised according to the methods described in Borges et al., 2005
were available to the Working Group (Table 6.6.11).

Mean weights-at-age are also presented (Figure 6.6.4 (b)).

The length frequency of discards of sampled fleets in 2008 is given in Figure 6.6.5.
Biological data

The derivation of these parameters and variables is described in the Stock Annex 6.6.
Survey data used in assessment

Table 6.6.2 describes the survey data made available to the working group. Slight
revisions have been made to the UKE and W-BT survey time-series.

Figure 6.6.2 provides a comparison of mean catch weights of whiting from the eastern
and western Irish Sea for UK (NI) groundfish surveys from March 1992 to March
2009 demonstrating a continued decline in catch rates since 2003.

Further information on whiting distribution is detailed in the results of Fisheries Sci-
ence Partnership surveys of Irish Sea round fish stocks (www.cefas.co.uk/fsp).

Survey-series for whiting provided to the Working Group are further described in the
stock Annex for VIla whiting (SectionB.3).

Commercial cpue

Commercial catch and effort series data available to the Working Group are de-
scribed in the stock Annex for VIIa whiting (Section B.4). Although effort data were
provided for the UK (E&W) and Ireland, it was decided not to include these data in
the report as it was considered not to be indicative of lpue trends because of the low
levels of landings and changes in discard practices.

6.6.3 Historical stock development

Deviations from stock annex

The assessment does not deviate from the procedure used last year and described in
the stock Annex.

The state of the stock

The state of the stock is unknown.

6.6.4 Short-term predictions

There is no analytical assessment for this stock.
6.6.5 Biological reference points
Precautionary approach reference points.

No precautionary reference points have been defined for this stock.
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6.6.6 Uncertainties and bias in assessment and forecast

There is no analytical assessment for this stock.

6.6.7 Recommendations for next benchmark assessment

Before a benchmark can be recommended, it is first necessary to construct interna-
tional catch numbers/weights-at-length and age for the main fleets engaged in the
fishery since 2003. Effort data for the main fleets engaged in whiting VIla fisheries are
required to provide a time-series of trends in commercial Ipue. None of these issues
will be resolved in the short term and a benchmark assessment of this stock in the
near future is unlikely.
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Table 6.6.1 Nominal catch (t) of WHITING in Division Vlla, 1988-2008, as officially reported to ICES and Working Group estimates of
discards.

Country 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Belgium 90 92 142 53 78 50 80 92 80 47

France 1,063 533 528 611 509 255 163 169 78 86

Ireland 4,394 3,871 2,000 2,200 2,100 1,440 1,418 1,840 1,773 1,119

Netherlands 17 14

UK(Engl. & Wales)* 1,202 6,652 5,202 4,250 4,089 3,859 3,724 3,125 3,557 3,152

Spain

UK (Isle of Man) 15 26 75 74 44 55 44 41 28 24

UK (N.Ireland) 4,621

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

UK

Total human consumption 11,492 11,328 8,183 7411 7,094 5977 5,637 5,465 5,581 4,472

Estimated Nephrops fishery 1,611 2,103 2,444 2,598 4,203 2,707 1,173 2,151 3,631 1,928

discards used by the WG®

Working Group Estimates 11,856 13,408 10,656 9,946 12,791 92230 7,936 7,044 7,966 4,205

Country 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008*

Belgium 52 46 30 27 22 13 11 10 4.2 3 19

France 81 150 59 25 33 29 8 13 3.7 3 0.25

Ireland 1,260 509 353 482 347 265 96 94 55.3 187 67.56

Netherlands 7 6 1

UK(Engl. & Wales)? 1,900 1,229 670 506 284 130 82 47 21.7 3 107

Spain 85

UK (Isle of Man) 33 5 2 1 1 1 1

UK (N.Ireland)

UK (Scotland) 22 44 15 25 27 31 6

UK

Total human consumption 3,355 1,989 1,130 1,066 714 554 204 164 84.9 196 80.41

Estimated Nephrops fishery 1,304 1,092 2,118 1012 740 n/a n/a n/a n/a n/a n/a

discards used by the WGP

Working Group Estimates 3,533 2,762 2,880 1,745 1,487 676 184 158 86 196 80

2 1989-onwards Northem Ireland included with England and Wales.
®Based on UK(N.Ireland) and Ireland data.

" Preliminary.
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Table 6.6.2. Whiting in VIIa. Survey data available to WGCSE 2009. Survey Titles highlighted in
bold have been updated.

NIGFS West-October: Northern Ireland October Groundfish Survey - Irish Sea West
- Nos. per 3 nm

1994 2008

1 10.83 0.88

0 5

1 6077 1139 36 33.0 1.8 0.1 1994
1 4660 962 130 10.0 4.7 1.5 1995
1 5933 792 117 20.0 1.7 0.5 1996
1 8722 628 125 10.0 4.9 0.2 1997
1 8199 708 134 16.0 0.7 0.0 1998
1 7481 360 44 4.0 1.4 0.0 1999
1 4037 593 32 2.0 2.1 0.3 2000
1 15262 761 205 16.0 0.1 0.0 2001
1 7229 1712 114 11.7 0.9 0.5 2002
1 8487 1600 469 19.1 1.2 0.1 2003
1 11446 1119 124 12.0 0.0 0.0 2004
1 5433 299 54 7.2 0.5 0.0 2005
1 4625 173 22 4.7 0.5 0.0 2006
1 5932 1491 125 4.2 0.2 0.0 2007
1 13253 2814 294 10.0 0.0 0.0 2008

NIGFS West-March: Northern Ireland March Groundfish Survey - Irish Sea West -
Nos. per 3 nm

1994 2009

1 10.21 0.25

0 4

1 4307 73 121 6 0 1994
1 3604 988 53 30 1 1995
1 2323 587 188 11 15 1996
1 3250 447 52 14 1 1997
1 3857 535 71 9 3 1998
1 2373 228 39 7 2 1999
1 4037 231 23 3 0 2000
1 1998 631 30 2 1 2001
1 3580 163 36 3 0 2002
1 2952 812 25 6 1 2003
1 3568 174 36 1 0 2004
1 1219 97 6 1 0 2005
1 1266 150 12 0 0 2006
1 1825 190 10 1 0 2007
1 1254 290 17 1 0 2008
1 1941 227 10 1 0 2009

NIGFS East-October: Northern Ireland October Groundfish Survey - Irish Sea East
- Nos. per 3 nm

1994 2008

1 10.83 0.88

0 5

1 749 472 179 165.0 29.0 3.0 1994
1 2515 259 178 41.0 47.0 9.0 1995
1 1005 517 127 64.0 15.0 10.0 1996
1 640 668 682 88.0 26.0 6.0 1997
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1446
2287
1972
2998
1296
3783
1820
1247
2304
1094
2329

277
1388
1288
691
1285
1939
521
865
150
827
873

178 95.0
260 102.0
216 26.0
300 35.0
349 76.0

1104 155.4
347 109.1

296 17.5
52 9.0
165 18.4
81 1.3

11.0
79.0
22.0
7.0
8.5
25.0
7.7
1.9
2.1
2.9
0.2
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2005
2006
2007
2008

| 393



394 |

ICES WGCSE REPORT 2009

Table 6.6.2 (cont’d). Whiting in VIIa. Survey data available to WGCSE 2009.

NIGFS East-March: Northern Ireland March Groundfish Survey - Irish Sea East -

Nos.

per 3 nm

1993 2009

B PR R PR RRPRRRPRRRPRRPRPR

10.21
5
611
448
1094
561
409
1023
1481
631
869
1118
1026
499
964
623
669
956

0.25

290
522
221
1054
903
407
524
739
1043
1328
302
129
323
120
417
313

390
142
203
91
522
135
229
162
243
178
69
41
39
11
51
47

47
109
40
33
32
52
35
15
54
24

12
10

12.0
25.0
44.0

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

UKE&W-BTS: Corystes Irish Sea Beam Trawl Survey (Sept) - Prime stations only -

Effort and numbers-at-age (per km towed)
1988 2008

R P PR PR RRPRRRPRRRPRPRRRPRRRPROLSR

10.75
1
326
226
316
494
451
297
196
1952
172
406
905
581
321
596
283
520
908
845
1019
369
826

0.79

134
66

242
74

596
197
133
74

207
277
186
153
139
197
103
184
339
293
222
90

85

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
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Table 6.6.2 (cont’d). Whiting in VIIa. Survey data available to WGCSE 2009.

NIGFS-Oct E&W: Northern Ireland October Groundfish Survey - Irish Sea East &
West - Nos. per 3 nm

1992 2008

R PR R PRRRPRRRPRRRPRRPRPROLR

10.83
5
1454
1554
2450
3199
2628
3219
3601
3945
2631
6911
3189
5284
4892
2583
3045
2638
5815

0.88

995
425
686
483
605
655
414
1060
1066
713
1421
1831
712
684
157
1039
1492

96

300
133
163
124
504
164
191
158
270
274
901
276
219
43

153
149

NIGFS-March E&W: Northern

West - Nos. per 3 nm

1992 2009

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10.21
5
1477
667
1790
1696
1478
1419
1730
1453
2297
1067
1734
1703
1837
729
1054
1007
856
1270

0.25

456
655
221
698
280
860
767
350
431
704
762
1163
261
119
274
142
376
285

94
67
304
116
160
79
196
104
163
120
177
129
59
30
31
11
40
35

26.0
27.0
123.0
30.
50.
63.
70.
70.
18.
29.
55.
111.9
78.1
14.2
7.6
13.8
4.1

A O O O OO O O©

Ireland March Groundfish Survey- Irish Sea East &

4.0
2.0
20.0
33.6
10.8
19.0
7.9
54.1
15.8
4.7
6.1
17.4
5.3
1.5
1.6
2.0
0.1

5.0
2.0

o
o

17.0

w
N
o

N O w N

O O O FP Wk hh ONNOO WP

O N O O FP NPFPF WO PFP WMo oNO O
O Fr O M~MDMNMDNOO PP NOOO®®OOLPRr O

O O OO0 O o0 o0 o0 PFr OFr O hMuu wu o o

P OO FP WPF O WwOoOOOUPFP WwoO o o ul o

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
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Table 6.6.2 (cont’d). Whiting in VIIa. Survey data available to WGCSE 2009.

UKNI-MIK: Northern Ireland MIK Net Survey

1994 2008

1 10.46 0.50
0 0

1 778 1994
1 225 1995
1 397 1996
1 205 1997
1 59 1998
1 91 1999
1 40 2000
1 167 2001
1 19 2002
1 148 2003
1 101 2004
1 135 2005
1 118 2006
1 82 2007
1 99 2008

ScoGFS Spring: Scottish groundfish survey in Spring

1996 2006

1 1 0.15 0.21

1 8

1 11610 4051 1898 362 229 59 3 4 1996
1 16322 16200 2953 964 250 105 39 1 1997
1 22145 8187 3817 137 110 0 5 0 1998
1 19815 6642 1706 282 11 0 27 0 1999
1 13019 1662 169 71 36 6 0 0 2000
1 9419 4541 407 40 2 0 0 0 2001
1 15605 3060 430 34 1 0 0 0 2002
1 14798 5404 375 45 0 4 0 0 2003
1 9199 2219 583 27 1 0 0 0 2004
1 3783 899 200 56 3 0 0 0 2005
1 7317 1040 319 32 2 0 0 0 2006
ScoGFS Autumn : Scottish groundfish survey

1995 2005

1 1 0.83 0.91

0 6

1

1 30094 8827 2530 435 215 4 0 1997

1 18457 7166 1291 37 35 26 0 1998

1 73309 7357 2166 263 219 0 6 1999

1 16862 8677 503 242 25 12 0 2000

1 0 140 133 13 0 0 0 2001

1 30324 16655 1435 224 2 28 0 2002

1 26671 7170 1138 69 0 0 0 2003

1 42435 19333 3321 319 3 0 0 2004

1 16510 3382 97 4 2 3 0 2005
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Table 6.6.2 (cont’d). Whiting in VIIa. Survey data available to WGCSE 2009.

IR-1SCSGFS :

1997 2002

1 1
0 5

0.8

540 1566
1020 48396

1170 208494

1128 97502
1221 28881
1035 12112

IR-Q4 IBTS:
2003 2004

1 1
5

B Rk O

IR-0TB :

0.89

72340
75196

1995 2002

1 1
1 6
80314
64824
92178
93533
110275
82690
77541
77863

UKNI-Pelagic trawl

0

6
64
3

20
34
40
13
21

h fished
1993 2002
1 10

2 6
74014 3174
73778 1706
52773 1997
53083 1432
55863 1241
61153 438
72859 162
46412 67
50302 7

57754

189

Irish

0.9

3330
6534
3302
4402
29577
10237

0.91

19658
14563

Otter trawl - Effort in h - Vlla Whiting numbers-at-age - Year

437
682
368
395
398
192
397
173

1060
4340
416
2276
660
423
185
53

316

Irish Sea Celtic

793
2249
624
25
3123
1497

13391
1293

206
1528
494
838
531
155
444
383

: Northern

172
574
719
361
549
98
57
11

90

Sea GFS 4th Qtr - Effort min. towed - No.-at-age

154
170
24
1
177
225

1617
147

261
266
418
117
130
58
42
88

Ireland Midwater trawlers - Effort in h - No per

29.5
72.8
37.9
327.4
12.3
45.8
13.5
7.9
0.5
11

23
15
28

1
33

605
5

21
71
55
27
19

22

4.8
16.2
7.2
41.8
17.5
2.7
11.6
1.1
0.2
15

g O O N O

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

1997
1998
1999
2000
2001
2002

IRISH GFS RV Celtic E