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Introduction

Foras na Mara

Fisheries Science Services

An explanation of the acronyms and technical terms used
in the Stock Book is found in the appendices.

Purpose of the Stock Book

The purpose of the Stock Book is to provide the most up
to date stock status and scientific advice on those fish
stocks exploited by the Irish fleet. The Stock Book is
produced annually by the Marine Institute’s Fisheries Sci-
ence Services (FSS) team. It contains impartial scientific
advice developed by the team (working with other inter-
national scientists) from the latest available research, as-
sessments and advice on the fisheries resource. The
book is produced for the Marine Institutes main client,
the Department of Agriculture Fisheries and Food
(DAFF) (formerly the Department of Communications
Marine and Natural Resources (DCMNR)). It is also
available to the fishing industry, third level institutes, semi
state agencies and the general public. The Stock Book is
also available electronically on compact disc and on the
Marine Institute’s web site at www.marine.ie.

The information in the Stock Book is of vital importance in
serving Ireland during the annual TAC negotiations at the
EU Council of Minister’s meeting in December each year.
It also serves as a valuable reference throughout the year
at other fisheries management meetings with the EU. The
Stock Book is of interest to a wider audience, including the
fishing industry, fisheries scientists, managers, third level
institutes, financial institutions and others with an interest
in the status and management of marine fisheries resources
in the waters around Ireland.

While every effort has been made to ensure that the Stock
Book contains the most up to date and accurate informa-
tion, the final ICES, ICCAT, STECF reports and various
cited reports should be consulted for the official and defini-
tive advice. More detailed information on specific stocks is
available in the relevant ICES Working Group Reports.
Definitive information on TAC areas and quota allocations
should be obtained from the official EU Journal.

Impartial Scientific Advice for an Important
Resource

The waters around Ireland contain some of the most pro-
ductive fishing grounds and biologically sensitive areas in
the EU. There are major spawning areas for mackerel,
horse mackerel, blue whiting, hake and cod in Irelands Ex-
clusive Economic Zone (EEZ) and the biological sensitivity
of Irish waters has been recognised in the establishment of
the ‘Biologically Sensitive Area’ in EU Council Regulation
(EC) No. 1954/2003. Effort exerted within the BSA by the
vessels of each member State may not exceed their aver-
age annual effort (calculated over the period 1998-2002).

In 2004 (last available complete data), an estimated
700,000 tonnes of fish were harvested by the interna-
tional fleets from the Irish EEZ, with an estimated value
of € 500 million.  Irish landings from the Irish EEZ
amounted to 190,000 tonnes (TAC and Inshore -27% of
total) with a landed value of € 137 million (27% of total).
Total Irish landings in 2004 from all sea areas were esti-
mated at 324,000 tonnes (including TAC and inshore spe-
cies) valued at €194 million. The Irish fishing industry
makes a significant contribution to the economic and so-
cial fabric of coastal communities around Irelands
7,500km coastline.

Fish stocks (excluding the Inshore stocks) are managed by
the EU under the Common Fisheries Policy. The main
instrument of the CFP are Total Allowable Catches
(TAC’s) supplemented by various technical measures (e.g.
effort control; mesh size). The provision of timely and
accurate fisheries advice on the resource base underpins
the management framework of the CFP.

Organisation of the Stock Book

The information contained in the Stock Book focuses on
the fish stocks managed by the EU under the Common
Fisheries Policy and which are subjected to a Total Allow-
able Catch (TAC). However, advice on other exploited
living resources, of interest to Ireland, are also included
(e.g. Inshore stocks). The Stock Book format continues
to evolve and this year the organisation of the stock book
reflects the move to develop more integrated mixed fish-
eries and ecosystem advice.

The advice for the TAC stocks is principally based on
ICES advice and information. STECF also review fish
stocks and their advice generally follows the ICES advice.
In such cases, the stock book will not refer to the STECF
advice. However, in instances where STECF and ICES
advice are different, comment is made on both sets of
advice before FSS gives its advice.
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The Stock Book is divided into the following parts;

¢ Introduction

¢ A new strategic direction for the Irish Seafood Sec-
tor

e Spatial and temporal trends in landings around Ire-

land

Importance of Sampling to Fisheries Advice

Industry — Science Partnership Programmes

The evolving European Policy for reducing discards

Marine Protected Areas, Why, How and for

Whom?

e Reforming ICES Advice and Changes in the timing
of ICES Advice

e EC Proposal on fishing opportunities for 2008

e Summary of scientific advice for 2008 with 2007
TAC’s

e Summary Ecosystem Overviews for Widely Dis-
tributed & Highly Migratory Species, Irish Sea,
Celtic Sea, West of Scotland and Deepwater

e FSS Advice for Widely Distributed and Migratory
Populations

e FSS Advice for the Mixed Fisheries in the Irish Sea

FSS Advice for Mixed Fisheries in the West of

Scotland and Rockall

FSS Advice for Mixed Fisheries in the Celtic Sea

FSS Advice for Deep Water Fisheries

FSS Advice for other Stocks of Interest to Ireland

FSS Advice for Inshore Fisheries

(1) Area based Ecosystem Overviews
This section provides a general area based ecosystem
overview including
e Ecosystem Descriptions

Physical and Chemical Oceanography

Human use of the ecosystem

Ecosystem impacts on fisheries

Future considerations in developing Ecosystem
Advice

(2) FSS Advice on Mixed Fisheries

This section gives precautionary approach advice for

each area.  The advice is driven by the critical

stocks in the area.

e FSS Precautionary Approach Advice for Man-
agement in 2008 and Implementation Issues
related to the advice (contained in the Yellow
Box)

Qualitative Descriptions of the Fisheries
Decommissioning Schemes

Recent changes in Fishing Effort
Fisheries Interactions

Technical Interactions

Single Stock Considerations

The area based ecosystem overviews and FSS advice on

mixed fisheries are followed by information on each indi-

vidual stock. This advice is given in relation to three con-
siderations (l) Long Term Yield (using an F,, Proxy);

(2) Existing Management Plans; (3) Precautionary Refer-

ence Points. The individual stock information includes;

e FSS single stock considerations (stock advice from an
Irish perspective — contained in the yellow Box).
STECF advice is only considered if different from
ICES the advice. A new feature of the advice this
year is the FSS perspective on the EU decision rules
for Fishing opportunities for 2008

e Map of the Fish Stock Assessment and Management
Area

e Pie Chart of the Percentage share of the stock
TAC’s

e Additional information on the stock from an Irish
perspective

e Notes on current management

e Summary of Length Frequency profile, Age Profile
and Growth profile for the stock (if data are avail-
able)

e A summary of the current state of the stocks

e Relevant information on the biology, management,
fisheries and assessment of these stocks.

e Short term forecast tables

e Trends in landings, fishing mortality, recruitment and
spawning stock biomass in relation to target and
limit reference points if available (B, B,., F., and
I:Iim )

e FSS considers the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for many of the stocks
(see table on page 45).

pa’ pa

Current Management gives the management and as-
sessment area for the stock and provides the TAC and
Irish quota for 2007. Any important points gleaned from
ICES advice are highlighted in this section. A map indi-
cates the assessment area in relation to the management
area for the demersal and pelagic fish stocks. A pie chart
gives the percentage national quota allocation for the
TAC.
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The additional information section provides extra in-
formation on aspects of each stock, mainly from an Irish
perspective, including information that does not appear in
the ICES advice — derived from the FSS stock monitoring
programmes and comments from the relevant ICES
Working Groups. The complete ICES advice for the
stock then follows.

Special comments appear in certain stocks that war-
rant them in relation to the state of the stock or special
measures that need to be considered. The special com-
ments highlight important additional information that may
have a significant impact on management considerations.

The length frequencies for the international catches
(including discards when available) are also plotted for
each stock together with the age profile and the size
(length) at age of Irish catches. These plots are not in-
cluded when data were not available (e.g. due to restricted
access to samples).

For all the key stocks, FSS have produced plots of the his-
toric trends in biomass, catches, recruitment, and fishing
mortality, together with the short term predictions. The
short term predictions are not included in these graphs if
they are considered to be a poor basis for management
advice.  The precautionary reference points have been
shown on these plots where possible, in order to track the
historic trends in each stock relative to the reference

points.
These plots are not included if no assessment is available
for the stock.

The Language of Fisheries Advice

The framework used to phrase the advice in relation to
the precautionary approach relies on the assessment of
the status of the stock relative to precautionary refer-
ence points. When an assessment estimates that the
spawning biomass is below B, ICES classifies the stock as
being “outside safe biological limits”, regardless of
the fishing mortality rate.

When a stock is below B, ICES will provide advice to
increase the spawning biomass above B, which may in-
volve reducing fishing mortality to levels below F,, possi-
bly by a large amount. If B, cannot be achieved in the
short term, ICES will recommend the development of a *
recovery plan “ specifying measures to increase SSB

above B, in an appropriate time scale, depending on the
biological characteristics of the stock and other relevant
factors.

When an assessment shows that the stock is above B,
but that the fishing mortality is above F,, the stock is
classified as “harvested outside safe biological lim-
its”. ICES will then recommend that the fishing mortality
be reduced below F_, in the short term.

However, referring to “safe biological limits” has in
some cases mislead clients and other stakeholders to
consider stocks described as being “outside safe bio-
logical limits” to be biologically threatened (i.e. close to
extinction). The term “outside safe biological limits”
is used in international agreements and has been used by
ICES in the past to classify stocks for which the spawning
biomass is below B,,. While ICES considers this language
to be perfectly justified and in accordance with interna-
tional practices the attention of ICES has also been drawn
to instances of confusion in the public debate where
“outside biological limits’ has been equated to bio-
logical extinction.

ICES has therefore from 2004 used a phrasing which
more specifically refers to the concept on which this clas-
sification is based by referring to the “ reproduction
capacity “ of the stock in relation to spawning stock
biomass, and “ sustainable harvest ‘ in relation to
fishing mortality. It should be emphasised that the expres-
sions “outside safe biological limits” and “being at
risk of reduced reproductive capacity” or
“suffering reduced reproductive capacity’ are con-
sidered entirely equivalent by ICES and that the change in
language does not imply any change in judgement of the
seriousness of the situation when a stock is outside safe
biological limits and thereby outside precautionary limits.
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The present ICES classification scheme is equivalent to
the terminology used before:
- Biomass:

o stock is “having full reproductive capacity”
is equivalent to “inside safe biological limits’’;

o stock is ‘“being at risk of reduced reproduc-
tive capacity” or ’suffering reduced repro-
ductive capacity” is equivalent to “outside
safe biological limits”.

- Fishing mortality:

o stock is “harvested sustainably’ is equivalent
to “‘harvested inside safe biological limits’’;

o stock is “harvested outside precautionary
limits” is equivalent to “harvested outside
safe biological limits”.

The following terminology for the “State of the stock’
is used in this report:
For the status relative to SSB: “Based on the most re-
cent estimates of SSB, ICES classifies the stock as ...”
If SSB>B,, : “having full reproduction capac-
ity.”
If B, <SSB<B,, : “being at risk of reduced re-
productive capacity.”
If SSB<B,, : “suffering reduced reproductive
capacity.” OR “at a level where the stock dy-
namics is unknown and therefore risking re-
duced reproductive capacity.” (in the case
where By, is the lowest observed)

The two last categories were earlier referred to as
“outside safe biological limits”.

For the status relative to fishing mortality: “Based on the
most recent estimates of fishing mortality ICES classifies
the stock to be...”

If F<F_, : “harvested sustainably.”

If Fy, >F>F, : “at risk of being harvested un-

sustainably.”

If F>F,, : “harvested unsustainably.”
Also here the two last categories were earlier referred
to as “outside safe biological limits”

The introduction of target reference points will necessitate
an expansion of categories to include situations relative to
targets. This remains to be developed in concert with the
development of a framework for target reference points.

REFERENCE POINTS FOR THE STATUS OF FISH STOCKS

Suffering At risk of suffering  Full reproductive
reduced reduced capacity
reproductive reproductive

capacity capacity

Harvested
unsustainably

At risk of being
harvested
unsustainably

Harvested
sustainably

Blim

o e = D e O BUQ S e I @ e T

Spawning Stock Biomass
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Fisheries Science Services

Fisheries Science Services (FSS) is one of seven service
teams within the Marine Institute. lts mission is to
‘research , assess and advise’ on marine fisheries in order
to ensure the sustainable exploitation of this renewable
resource. The provision of impartial scientific advice is
critical to achieving this. Data Collection, Data Manage-
ment, Assessment, Advice and Research form the raw ma-
terial for the scientific advice. FSS conduct stock assess-
ment and formulate advice with other international scien-
tists at various international fora including the International
Council for the Exploration of the Seas (ICES), North East
Atlantic Fisheries Commission (NEAFC) and the EU’s Sci-
entific, Technical ad Economic Committee for Fisheries
(STECF). FSS provide scientific advice to the DCMNR on
the status and management of these stocks. FSS also con-
ducts a wide variety of fisheries research programmes
(both in-house and with third level institutes) aimed at
both improving the advice and increasing our understand-
ing of the fisheries resource and the ecosystem.

The detailed data and information required for stock as-
sessment and collated by FSS includes:
. The length distribution of landings
. A profile of the age structure of landings
. Discard information
. The number of boats fishing in a particular area
over time
e  The catch, time spent fishing, gears used (fleet
activity)
. Information on the annual landings into each
port
. Data from various research surveys carried out
by FSS

Landings are sampled at ports, fishermen’s Co-operatives,
fish processors and auction sites around the coast by
contracted port samplers employed by FSS, as well as
other FSS staff. Discards are assessed by a number of
Fisheries Assessment Analyst’s based in the Institute’s
port facilities at Killybegs, Greencastle, Rossaveal, Castle-
townbere, Dunmore East and Howth. In 2006 and 2007

there were problems with access to samples in the ports
which restricted data availability for many stocks. Re-
search surveys are carried out either on contracted com-
mercial fishing vessels, or on the Institute’s own research
vessels Celtic Explorer and Celtic Voyager. These data col-
lection programmes are conducted under the EC Data
Collection Regulation (EC Council Regulation 1543/2000)
for which the Marine Institute is the Irish National Coor-
dinator, working closely with DCMNR and An Bord las-
caigh Mhara.

FSS sea-going missions include acoustic studies of pelagic
stocks, the distribution of fish eggs, larvae and juveniles,
under water TV surveys for Nephrops, ground fish sur-
veys and fish tagging studies. Summaries on the status of
each commercial stock are presented annually to the ap-
propriate ICES Working Group for examination and vali-
dation by international experts. This information is then
pooled with data from other countries to perform annual
stock assessments.

These assessments provide scientific advice on each com-
mercial stock, which, which are then reviewed by the
ICES Advisory Committee on Fisheries Management
(ACFM) and the EU Scientific Technical and Economic
Committee on Fisheries (STECF).

The final scientific advice is then delivered to the EU
Commission who manage EU fish stocks under the Com-
mon Fisheries Policy

Recently, two very important initiatives have greatly im-
proved the transparency of the ICES advisory process
and increased stakeholder participation in the manage-
ment of EU fish stocks. The first initiative is the opening
up of the ICES advisory process to stakeholders (e.g. ob-
servers at ACFM) . This has been a very positive experi-
ence and is an evolving process within ICES.  The sec-
ond initiative is the establishment of Regional Advisory
Councils (RAC’s) for EU waters. The two RAC’s that
cover the waters around Ireland are the North Western
Waters RAC and the Pelagic RAC. The interaction be-
tween scientists and stakeholders will increase co-
operation and promote healthy debate on the formula-
tion of scientific advice and on future directions of EU
fisheries policy.

Final Comment

In 2006, the EU have asked ICES to provide their advice
earlier in the year so that there can be an extended con-
sultation process between the EU and stakeholders.
Currently ICES advice is produced in May and October.
The new timing will involve ICES producing advice by
June. ICES have revised its Work Programme for 2008
to accommodate the new timing request by the main Cli-
ent Commission. (see Page 40)

In order to improve the consultation process in commu-
nity fisheries management the Commission established a
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new policy in 2007 whereby fishing opportunities for the
following year are set out as early as possible in the year
preceding (June). Com (2007) 295 was circulated in June
2007 and set out guidelines for fishing opportunities for
2008. The aim of this approach is to allow for a full con-
sultation with all stakeholders and to ensure equitable
and stable fishing opportunities, while having due regard
for biological risk (see Page 42) .

This is a time of great change for scientists, industry and
for managers. Against a background of climate change,
declining fish stocks, fleet overcapacity, reform of ICES
scientific and advisory processes, changes in the timing of
advice, and the establishment of the RAC’s, scientists,
industry and managers all face great challenges. The need
for “ all of us * to work closely together is greater than
ever.

The Steps involved in the formulation of the annual TAC’s

Fish Stock Monitoring
Sampling of Landings
Research Surveys
Discard Monitoring
The Biology of the Stocks

National Stock Summaries
All available national monitoring
information on the resource

Other National Stock
Summaries

Pooled International Data Set
All available national monitoring
information on the resource

International Council for the Exploration of the Seas (ICES)
Various Working Groups
Carry out Annual Stock Assessments
Provide Scientific Advice on the Resource

ICES Advisory Committee on Fisheries Management (ACFM)
Examine annual Assessments
Provide Management Advice on the Resource

Regional Advisory
Councils

Scientific , Technical and Economic
Committee for Fisheries (STECF)
Respond to EU Commission for
specific advice on selected topics

...... A
[ ]

| The EU Commission

EU Fishing Opportunity
Guidelines for 2008

Council of Ministers
Annual TAC Negotiations
Annual TAC
Annual Irish Quota

10
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A New Strategic Direction for the Irish Seafood Sector

Generating total annual income of over €702 million and
providing direct employment for some | 1,615 people, the
Irish Seafood industry is a vital indigenous industry mak-
ing a significant contribution to the economy in terms of
output, employment and exports (Anon 20063a).

In late 2006, two very important strategic documents,
that will have a major impact on the Irish Seafood sector
were published.  The Cawley Report (Anon 2006a) set
our a strategic direction for the seafood sector for 2007
to 2013 while Sea Change (Anon 2006b) set out a strate-
gic direction for marine research and innovation from
2007 to 2013.

In launching the Cawley report on 26™ January 2007, the
Taoiseach stated that “the bedrock of the fishing industry is
the state of the fish stocks in our waters and the Government
is committed to working nationally and at EU level to seek to
ensure that the stocks are managed sustainably and rebuilt.
Beyond that, we need to restructure the sector to put it on a
sustainable development path where it can maximise its po-
tential into the future .

These two strategic documents will have a major impact
on research funding on the fisheries resource.

Cawley Strategy for Seafood Industry

www.bim.ie/uploads/text _content/docs/96540154%
20BIM%20Steering.pdf

This report sets out a vision for the sustainable, profit-
able and self reliant seafood industry that will maximise

its long term contribution to coastal communities based
on fish stocks restored to sustainable levels in the con-
text of a healthy and diverse marine environment.

Cawley Vision
A sustainable, profitable, competitive and market focused
seafood industry making maximum long term economic and
social contribution to coastal communities and Ireland as a
whole.

This vision will require a more innovative and co-
ordinated approach to the marketing of seafood, capitalis-
ing on its healthy and nutritious image and maximising the
value of seafood at every stage from sea to table. Essen-
tial to the achievement of this vision will be a sharp re-
duction in fishing capacity and effort, more effective man-
agement and conservation of fisheries and a much bigger
role for aquaculture in meeting the increasing demands
for seafood. The Cawley report recognises that achieving
these objectives will involve a painful adjustment process
for the industry and will also require increased financial
commitment by the Irish Government.

In order to ensure that the Irish seafood industry delivers
on this vision, Cawley has made a series of recommenda-
tions which are focussed on addressing critical issues im-
pacting on the industry’s development. These recommen-
dations which are grouped under 10 core themes which
are shown in the diagram below.

1. Market Development }

12. Implementation
Planning / Management

{ 11. Funding

L 10. Industry Relations

‘ 9. Education &

Core Themes to be
addressed in order
to deliver on the

Industry vision

[ 2. Market-led Innovation 1

Restructuring &

3. Processing Sector
Development

4. Fleet Restructuring
& Development

5. Fisheries ‘

Training Management
8. Marine Environment 6. Aquaculture
& Conservation Development
7. Enhancing
Competitiveness

Cawley Key Recommendations For Seafood Industry Development
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The implementation of the Cawley strategy recommenda-
tions and the proposed investment programme will result
in a sizable direct and indirect benefit to the seafood indus-
try, the Irish economy and in particular to the coastal/rural
communities where the industry is mainly located.

Sea Change Marine Research and
Innovation Strategy

http://www.marine.ie/home/SeaChange.htm

This strategy covers the period 2007 — 2013 and provides
the framework for a programme of selective and managed
investment that will help to maximise the potential of the
Irish maritime sector. It presents a knowledge agenda
comprising science, research, innovation and management
that is aimed at a complete transformation of the Irish
maritime economy.

Sea Change Vision

In 2020, the Irish marine sector will sell into specialised
global and local markets in a dynamic, innovative and
technologically driven manner, by means of a strong
industry research partnership, a skilled workforce and a
strategic capability that responds to markets and tech-
nology. It will be internationally recognised for its high
quality marine environment and characterised by coher-
ent policy and regulation.

The specific mechanisms (Measures; Innovation and Infra-
structure Support) designed to implement the strategy
are shown in the figure below.

These mechanisms are complimentary and provide a clear
and structured implementation framework. The target
impact of the strategy is a 50% increase in the size and
economic significance of the Irish maritime economy. In
addition there a specific North/South regional develop-
ment, socio economic, public service, environmental and
research capacity and capability impacts.

Industry
Research

Measure

Discovery
Research

Measure

Industry Discovery
Innovation Innovation

Sea Change addresses the fisheries resource under the
Industry Measure. A key objective is to increase the trans-
parency of scientific advice through increased stakeholder
interactions and participation and the use of industry
knowledge in the scientific advisory process. Other objec-
tives include increasing our understanding of the life his-
tory, ecology and socio economic, dynamics and ecosys-
tem role of fish stocks and to build integrated data capacity
and knowledge management.

Final Comment

Cawley can be regarded as a “development plan for the
seafood sector” incorporating a research component. Sea
Change is a “research and innovation strategy for the ma-
rine“ (including the Seafood Sector), incorporating a devel-
opment component. It is very important that the two stra-
tegic plans work together to achieve their common vision
for the seafood sector.

During 2007, many fisheries resource projects that ad-
dress the objectives of Sea Change have secured funding
from various sources and the research work will com-
mence in 2008. In 2007, the major objective for Cawley
was to get EU approval for the “ Irish Strategic Plan for the
Seafood Sector “ and to implement the fleet decommis-
sioning scheme. Further projects that will address the key
recommendations of Cawley will be funded in 2008.
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Spatial and Temporal Trends in Landings Around Ireland

Official landings data are reported to ICES for all species,
areas, years and countries in the North-eastern Atlantic
since  1973-2006  (http://www.ices.dk/fish/statlant.asp).
The official data may vary somewhat from the best esti-
mates used in ICES assessment working groups where
more accurate data is sometimes provided by national
scientists. Nevertheless the data can be use as a best es-
timate of landings of all species from each area.

Total landings from waters around Ireland (VI and VII ex-
cluding the English Channel VIlld&e) for 2006 are around
I.4 million tonnes, close to the average the last decade
(1.5mT). The spatial distributions of these landings are
show in Figure |. Finer scale spatial resolution of the
landings, e.g. by statistical rectangle, is not collated interna-
tionally. In last years Stock Book some approximations
were made to gestimate the volume and value of landings
within the Irish EEZ. This work cannot be significantly im-
proved upon this year so the focus has been on the finer
scale spatial and temporal distribution of Irish landings.

The following figures show the annual reported landings
by all Irish vessels by statistical rectangle for all TAC spe-
cies as recorded in the daily operations section of the
logbook. The time series available is from 1995-2006.
For each species the graphs are scaled relative to the
maximum landings reported in any individual rectangle
over this time series. The objective is to give an impres-
sion of the relative importance of rectangles for each spe-
cies and some indication of the temporal trends in each
rectangle. Landings of the demersal species are concen-
trated around Ireland but for the small pelagic a wider
distribution has been used to take into account landings
in the northern parts of the North Sea.
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Figure I: International and Irish landings as reported to ICES since 1973 by ICES Division.

(note: Landings for

France are not available for 1999 and landings are grouped for Vlibc, Vlif,g,h,j,k and Vlid,e.).
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Hake relative landings by rectangle 1995-2006
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Importance of Sampling to Fisheries Advice

A key objective of fisheries science is to collect good data
and information on the various stocks exploited by the
industry. This data and information are collected through
various sampling programmes and the data and informa-
tion are used to assess the status of the resource and
provide scientific advice on their sustainable exploitation.

There are two main sources of data collected and used by
fisheries scientists, fishery independent and fishery depend-
ent data. The first usually involves monitoring the temporal
and spatial changes in the relative or absolute abundance of
fish populations using surveys in a way that is not subject
to the biases inherent in commercial fishery data. Fishery
dependant data involves collecting and analysing biological
data (age, length etc..) of the fish caught, together with data
on the quantities of fish caught and the fishing effort.

All age structured assessment models used by scientists
require accurate estimates of the number, weights and
age of all fish removed from the population by various
fisheries. These should include both landed and discarded
fish. The main aim of a discard sampling programme is to
characterise fish catches in terms of numbers at age and
mean weight at age.

Length distributions of landed fish can be obtained from
samples taken in the auction halls, at ports, on quays
sides, or at sea on commercial vessels. Generally, the
length sampling is carried out by area, gear and time to
ensure that the estimated size distribution is accurate. In
addition, Marine Institute scientists collect data on the
age and weight-at-length from these samples. Sampling
allows scientists to monitor differences in growth and age
from year to year

Discard sampling allows scientists to quantify that part of
the catch that is not landed at the ports. The Marine In-
stitute currently carries out a discard observer scheme.
At-sea sampling of fishermen's catches provides the most
reliable method of acquiring data on the quantity and spe-
cies composition of discards. Collecting information on
discards facilitates the re-construction of the whole catch
for a particular species, which is extremely important in
stocks where the discards are a substantial part of the
catch. Without this, the data collected would be based
solely on information from the commercial markets. Size
and age samples of discards permit the estimation of the
discard size at age composition of the discarded catch,
which often differs considerably from that of the landings.

The sampled length frequency information for either
landings or catch can be converted to ages using age-
length keys derived from the relationship between age
and length. Ages are estimated using a small bone found
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in the head of fish called the otolith. Counting the rings
on these otoliths gives an estimate of the age of the fish
(similar to the rings of a tree). The total numbers of fish
caught at each age group in each year are combined to
produce annual catch numbers-at-age for each assessed
stock. Looking at the age structure of the catches or
landings over a number of years reveals important infor-
mation about the dynamics of the stock. For example an
increase in younger fish entering the stock may signal
strong recruitment or a decrease in the older fish in the
catches may signal over exploitation.

Stock dynamics can be captured in age based stock as-
sessments where a good time series of data allows re-
cruitment, fishing mortality, stock size and yield (catch or
landings) to be estimated over a longer time scale (10+
years normally). Scientists can then advise stakeholders
on the biological risk to the stock and appropriate levels
of exploitation, which would allow long—term sustainabil-
ity of the stock and the industry.

In late 2005 a section of the Irish fishing industry with-
drew its co-operation with the Marine institute for sea
and market sampling in several ports across the country.
This non co-operation had considerable consequences
for the Irish sampling programme. Essentially no market
sampling was possible from ICES Divisions Vla, VIb and
VIIb, resulting in no data being made available for a wide
range of commercially important species including Neph-
rops, monkfish, hake, haddock and cod. Extremely limited
data on the fisheries was presented to the major ICES
stock assessment working groups convening in 2007. Ta-
ble | gives the number of sea sampling trips carried out
between 2003 and 2006. Sea sampling in 2006 was se-
verely curtailed. Table 2 outlines the port sampling data
collected for the main commercial species for 2003 to
2006. In 2006 no Irish data were available to the working
groups for a large number of stocks.
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However limited discard sampling recommenced in 2007,
in ICES Divisions Vlla, VllIb, Vlig and Vllj. and during the
year the situation has continued to improve, with many
skippers and Co-operatives now re engaging with Marine
Institute sampling programmes. By year end the discard
programme should achieve 75% of its sampling targets. In
terms of market sampling there are still outstanding is-
sues that need to be resolved to ensure access to sam-
pling sites in certain areas. It is envisaged that on going
dialogue between the Institute and the Irish industry will
result in full sampling programmes in 2008

The consequences of a breakdown in the provision of
sampling data cannot be under estimated, as it severely
hampers the provision of accurate stock assessments and
efforts to produce management advice. This is not just a
problem for ‘scientists’. The inability to track stock dy-
namics inherently increases the perceived biological risks
of exploitation. This increasing uncertainty will ultimately
result in more conservative advice and reduced TACs.
This is already the case for several stocks where the as-
sessments are based on surveys, providing only relative
information on stock trends. In these situations it is not
possible to give accurate indications of catch levels con-
sistent with management targets agreed by stakeholders.
Additionally the trend towards the sourcing of fish for
consumers from sustainably managed fisheries is becom-
ing increasingly more important. An essential element of
the accreditation programmes attached to sustainably
managed fisheries, is the provision of good scientific data
from which the stock health can be assessed.

The importance of sampling is illustrated for West of Ire-
land and Irish Sea cod stocks. In these stocks EC now
proposes a year-on-year reduction of 25% in TAC and
effort until the stock situation improves. Therefore, the
resumption of a full and comprehensive sampling pro-

gramme is needed to assess whether the stock situation
has improved or not. The TAC and effort reductions ap-
plied to cod (or potentially other critical stocks) could
also be applied to other species where mixed fisheries
linkages exist. Only comprehensive port and at sea sam-
pling programmes can prove that fisheries do not catch
cod or other critical stocks. Another important example
is where stocks may be increasing but it is not possible to
show if an expansion of the fishery is sustainable e.g.
Nephrops or Haddock in VlIb-k. In such situations unnec-
essarily restrictive TACs may be applied in the absence of
better scientific information.

The Marine Institute considers that fishers need to be an
integral part of the sampling and data collection process.
Given the state of many fish stocks it is essential that sci-
entists, managers and industry work closely together. The
Irish industry together with the Marine Institute and BIM
have set up self-sampling projects for the collection of
detailed catch data from vessels operating in the Irish Sea
(Vlla). During 2006/2007, in collaboration with the Irish
and UK industry, the NWWRAC, national Irish and UK
laboratories and administrations, the Irish Sea Enhanced
Data Collection Programme was initiated. The consor-
tium secured additional days at sea allocations from the
EC to encourage vessels to participate in the voluntary
programme. Progress has been good, with a number of
skippers delivering biological samples and diary informa-
tion on a regular basis. It is intended that this programme
is carried over into 2008. The Marine Institute and BIM
have also recently resourced several other Industry-
Science Partnership projects aimed at providing new sur-
vey data for Celtic Sea cod and Western Waters angler-
fish (see section on Industry — Science Partnership Pro-
grammes)

Table 1: Number of Sea Sampling Trips conducted by Marine Institute

Number of Demersal Sea Sampling Trips
Via Vib Vila Vilb Vilc VIIf Vilg VIlj VIlk Total
2003 7 0 9 11 1 0 11 13 1 53
2004 10 0 11 24 7 0 18 18 1 89
2005 7 0 8 15 3 0 14 16 1 64
2006 1 1 6 4 0 0 2 5 0 19

Number of Pelagic Sea Sampling Trips (includes tuna trips)
Via Vib Vila Vilb Vilc VIif Vilg VIilj Vilk Total
2003 0 0 0 0 0 0 0 2 2 4
2004 0 0 0 0 0 0 0 0 0 0
2005 0 0 0 0 0 0 0 0 0 0
2006 0 0 0 0 1 0 0 0 0 1
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Table 2: Port Sampling conducted by Marine Institute

MARINE INSTITUTE PORT SAMPLING | 2003 | 2004 | 2005 | 2006

Widely Distributed and Migratory Populations

HERRING - Norwegian Spring Spawning Herring (Sub-areas I & II)

MACKEREL - North East Atlantic Mackerel

HORSE MACKEREL - Western Horse Mackerel

HORSE MACKEREL - North Sea Horse Mackerel

BLUE WHITING - Combined Stock (Sub-areas I-IX, XII and XIV)

ALBACORE TUNA - North Atlantic

BLUEFIN TUNA - East Atlantic and Mediterranean

PORBEAGLE — North East Atlantic Porbeagle

SPURDOG - North East Atlantic Spurdog

BLUE SHARK - North Atlantic

Irish Sea

COD - Irish Sea Cod (Division VIla)

WHITING - Irish Sea Whiting (Division VIIa)

HADDOCK - Irish Sea Haddock (Division VIla)

NEPHROPS - Irish Sea Nephrops (FU15)

PLAICE - Irish Sea Plaice (Division VIIa)

SOLE - Irish Sea Sole (Division VIla)

HERRING - Irish Sea Herring (Division VIla North)

West of Scotland and Rockall

COD - West of Scotland Cod (Division Vla)

COD - Rockall Cod (Division VIb)

HADDOCK - West of Scotland Haddock (Division Vla)

HADDOCK - Rockall Haddock (Division VIb)

WHITING - West of Scotland Whiting (Division VIa)

WHITING - Rockall Whiting (Division VIb)

MEGRIM - West of Scotland and Rockall Megrim (Sub-area VI)

ANGLERFISH - West of Scotland, Rockall and North Sea Anglerfish (Sub-areas IV and VI)

NEPHROPS - West of Scotland Nephrops (Division VIa) FU11-13

PLAICE - West of Scotland Plaice (Sub-area VI)

SOLE - West of Scotland and Rockall Sole (Sub-area VI)

POLLACK - West of Scotland and Rockall Pollack (Sub-area VI)

SAITHE - North Sea Saithe (Sub-areas IV, VI and Divisions Ila, Illa-d)

HERRING - West of Scotland Herring (Division Vla North)

Celtic Sea

HAKE - Northern Hake (Divisions Ila, Illa-d, Vb, VIllabde Sub-areas 1V, VI, VIII, XII and

COD - Celtic Sea and Western Channel Cod (Divisions Vlle-k)

COD - West of Ireland Cod (Divisions VIIb,c)

HADDOCK - West of Ireland and Celtic Sea Haddock (Divisions VIIb-k)

WHITING - Celtic Sea and Western Channel Whiting (Divisions VIle-k)

WHITING - West of Ireland Whiting (Divisions VIIb,c)

ANGLERFISH - Celtic Sea and Bay of Biscay Anglerfish (Divisions VIIb-k and VIIla,b)

MEGRIM - Celtic Sea and Bay of Biscay Megrim (Sub-area VII and Divisions, VIlla,b,d,e)

PLAICE - Celtic Sea Plaice (Divisions VIIf,g)

PLAICE - Southwest of Ireland Plaice (Divisions VIIh-k)

PLAICE - West of Ireland Plaice (Divisions VIIb,c)

SOLE - Celtic Sea Sole (Divisions VIIf,g)

SOLE - Southwest of Ireland Sole (Divisions VIIh-k)

SOLE - West of Ireland Sole (Divisions VIIb,c)

NEPHROPS - Porcupine bank (FU16)

NEPHROPS - Aran Grounds (FU17)

NEPHROPS - Inshore south of Ireland Nephrops (FU19)

NEPHROPS - Southern Irish Sea and Celtic Sea Nephrops (FU20-22)

POLLACK - West of Ireland and Celtic Sea Pollack (Sub-area VII)

SAITHE - West of Ireland and Celtic Sea Saithe (Sub-area VII)

HERRING - Celtic Sea Herring (Division VIIaS, VlIg-h, VIIj-k)

HERRING - North west of Ireland Herring (Divisions Vla South & VIIb,c)
Data available for WGs (Working Groups)
Incomplete Data for WGs.
No Data for WGs.
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Industry-Science Partnership (ISP) Programmes

Industry-Science Partnership (ISP) programmes aim to
foster collaboration between the fishing industry and sci-
entists through the co-commissioning of scientific pro-
jects. The selection of projects and their scientific objec-
tives also provide an opportunity for industry to identify
and discuss their priority issues. In addition, they have
been used to test the current views of the status of
stocks and to address perceived gaps in scientific surveys
and sampling programmes. They are intended to comple-
ment and strengthen fisheries science programmes and
engage the industry in the collection of fisheries data.
Since their inceptions in the early 2000’s, the UK ISP pro-
grammes have largely focussed on the use of commercial
vessels and gears for the development of new survey data
and the testing of gear selectivity. Information from sur-
veys are now increasingly used to supplement fisheries
data for stock assessment purposes. During 2006 and
2007, the Marine Institute together with BIM, the Irish
Industry and the NWWRAUQC, initiated and resourced sev-
eral national and international ISP projects:

® |rish Sea Data Enhancement Project (Vlla)
Anglerfish Tagging and Stock Survey (VI and VII)

® C(Celtic Sea Cod and Herring Recruitment Survey
(Vligj)

Irish Sea Data Enhancement Project (ISDEP)

Objectives:

® Collection of detailed catch (landing and dis-
cards) and effort data

® Develop a fisher self-sampling programme

® Development of alternative management
strategy

® Collection and analysis of fishers knowledge

The ISDEP aims to gather robust, accurate and detailed
information on catches (landings and discards) from the
prawn and whitefish trawl fisheries from the Irish Sea.
This was initiated by the Irish and UK fishermen’s organi-
sations and the North Western Waters Regional Advi-
sory Council to provide improved data on catch and dis-
cards for stock assessment purposes and to investigate
alternative management approaches for Irish Sea fisheries.
It is supported by the Irish and UK fisheries administra-
tions and science laboratories and funded through lIre-
lands NDP Supporting measures for Sea Fisheries Devel-
opment Programme. To provide additional incentive, the
Irish and UK national administrations have obtained addi-
tional days at sea allocations for vessels participating in
the project. The Marine Institute has recently employed
additional staff to work on the project and this will aug-
ment the existing observer programme as well as train
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skippers and crews to collect and record catch and dis-
card data. In addition to the collection of catch informa-
tion, the project is also developing methods for the col-
lection and inclusion of fisher’s knowledge of the stocks
and views on fisheries management, ultimately it is in-
tended that this information is used to support the sci-
ence and advisory process.

Anglerfish Survey

Objectives

® Provide absolute abundance estimates for VI,
(south) and VIl ; Angler stocks

® Obtain information on Anglerfish movement
through tagging experiments

The fisheries for anglerfish around Ireland are highly im-
portant to a number of key fleets. However, due to data
issues, largely as a result of restrictive quotas and recent
changes in fishing patterns in recent years, the quality of
anglerfish assessments and the management perception of
the distribution of the stock are considered unreliable. In
2005 the Marine Laboratory in Aberdeen initiated a pilot
stock abundance survey in the North Sea, Rockall and the
Northern Part of the West of Scotland. In addition, the
Scottish Fishermen’s Organisation set up a diary pro-
gramme for the collection of accurate catch data. In 2006,
Irish funding through the NDP funded the extension of
the Scottish survey into the southern part of Vla, the wa-
ters to the west (including the Porcupine) and south of
Ireland. In order to ensure that the results from the sur-
vey being conducted by the Aberdeen lab are directly
comparable with the Irish data, it was necessary to use
the same procedures and gear used by the Marine Labo-
ratory. As part of the Irish survey it was decided to tag as
many fish as possible. To date 750 fish have been re-
leased, two tags have been returned. The 2007 survey
will be conduced in November and December. In addi-
tion to the standard tags used in 2006, 100 fish are due to
be fitted with electronic data storage tags (DST). If recap-
tured, these will provide detailed information on the
movements of the fish. A €100 reward is given for the
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return of the fish and the DST tag, while €20 (plus the
value of the fish) is given for the return of the normal rib-
bon tagged fish.

Celtic Sea Cod and Herring Recruit Survey

Objectives

® Design and development of a suitable demer-
sal survey trawl to track cod recruitment

® Design and development of a suitable pelagic
survey trawl to track herring recruitment

® |dentification of key survey areas using fishers
knowledge of stock

® Provide additional information on cod move-
ment through tagging experiments

Industry has ongoing concerns about the quality and reli-
ability of the assessments of Celtic sea and herring. From
a scientific view, there appears to be a number of issues
associated with the commercial catch data for cod due to
discarding (undersize fish and high grading) as well as ac-
cess to market sampling. In addition, for both cod and
herring, current scientific surveys do not track the
strength of juvenile fish coming into the fishery
(recruitment) particularly well. In recognition that surveys
that adequately monitors the strength of the incoming
recruitment to both fisheries is needed, Ml and BIM to-
gether with the ISWPO, ISEPO and commercial net mak-
ers have set up a project to design and test a new survey
trawl for this purpose. The design of the new survey
trawl will closely follow existing commercial designs and
commercial vessels used for the annual surveys. Inter-
views of fishers will be conducted in early 2008 to deter-
mine the appropriate design of surveys, this is central to
the project. The group would like to obtain information
from fishers on the location of juvenile cod and herring,
the times of year and local conditions that may affect
changes in catches.
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Future Irish ISP projects

It is important that Ireland continues to build on the ISP
work that has been done by Federation of Irish Fisher-
men, the Marine Institute, BIM and DAFF (DCMNR) over
the past two years. The projects have fostered better
communication between the industry and scientists, high-
lighted the need for good quality data and provide fisher’s
with a better understanding of the scientific process. It
should be noted that for stock assessment purposes, it is
necessary to build up a time series before ISP surveys can
be used. Therefore for the full benefit of these pro-
grammes to be realised, a long term resource commit-
ment is necessary.

Industry-Science Partnership (ISP) Programmes
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The discard problem

The FAO defines discards as that part of the catch re-
turned to the sea as a result of economic, legal or other
considerations. This definition, adopted by the EU, in-
cludes both commercial and non-commercial species and
while non-commercial species may be of no economic
interest, their mortality can have significant ecological im-
pact. A recent evaluation by the FAO estimates that over
7.3 million tonnes are discarded annually across the
world with almost 18% (1.3 million tonnes) of this attrib-
uted to fisheries in the North East Atlantic (Kelleher,
2005).

FSS has been monitoring discarding in Irish demersal fish-
eries since 1993 (see Borges et al. 2005). For the sam-
pled portion of the Irish demersal fleet, around 20,000
tonnes of fish caught (or 1/3 of the total catch) are dis-
carded (Table 1). Approximately one-quarter of the
catch of otter trawlers and “Scottish” seiners is dis-
carded, while two-thirds of the catch of beam trawls is
discarded. Furthermore, otter trawl fleet components
(defined by the area visited, targeted species and gear
used) discard between 20 and 60% of their catch. Dis-
cards usually comprise || fish species per haul in the 3
gears types studied. This constitutes a minimum estimate
for the Irish demersal fleet given that not all fisheries
were sampled A significant proportion of discards is
small commercial species and given the poor status of
many of these, reducing discarding would clearly be of
benefit to the stocks and the fleets that exploit them.

The reasons for discarding are many and varied and com-
plex comprising legal, economic, environmental and bio-
logical factors (Figure 1) The FAO (Kelleher, 2005) have
highlighted the problem within EU waters succinctly:

There is greater species diversity in waters under the jurisdic-
tion of EU members than the more northerly European wa-

ters. The dominance of demersal trawl gear and high dis-
cards by the important shrimp, Nephrops, and flatfish trawl
fisheries are major factors that contribute to high aggregate
discard rates in EU Atlantic fisheries. Overfishing of demersal
stocks is also a primary contributing factor to the high level
of discards in many of these fisheries. MLS and quota regula-
tions, weak market conditions for smaller-sized fish and a
diminishing proportion of larger-sized fish in some fisheries
contribute to regulatory discards and highgrading in EU wa-
ters. A lack of definition of manageable fishery units and the
wide geographical range of many important stocks through-
out the waters of several member states mitigate against the
formulation of bycatch and discard management plans.

Discard Policy Options for the EU

Clearly, there is room for reducing discard levels in EU
fisheries and increasing political appetite to reduce dis-
cards (Anon, 2002; 2004). The EC are signatories to a
number of binding international agreements that require
reductions in discards and unwanted by-catches. The
Commission considers that the discard issue under-
mines attempts to progress other EC obligations e.g
Convention on Biological Diversity and the World Sum-
mit on Sustainable Development. The recent FAO
evaluation of global discards notes that fisheries man-
aged under the auspices of the CFP suffer from a dis-
proportionate level of discards in comparison to
neighbouring Nordic fisheries. In 2007, the EC released
a number of consultation documents (2007a; 2007b;
2007c) which outline policy options to be considered by
member states and stakeholders. Three possible policy
options are:

i. Adapting the existing CFP management frame-
work together with supplementary measures
ii. A discard ban as a stand alone measure

Table I. Discard levels for main Irish fleets after Borges et. al 2005.

Total discards Catch discarded (%)
(Tonnes)
Beam trawl fleet
Vlla 1806 67
Otter trawl fleets
VIa Stanton Bank 3436* 34%*
VIb Rockall Bank 402 17
Vlla Nephrops 1833* 25%
VIIb Aran Isles Nephrops 2077 43
VIIb West of Achill 4966 60
Vllc Porcupine Bank 285 20
Vllg Smalls Nephrops 1945%* 25%
VIj 3019* 26*
Scottish seine fleet
All areas 2158 25
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iii. A discard ban combined with supplementary meas-
ures

Option | - Adapting
framework

the existing management

This would rely on further technical regulations to fishing
gears, such as the mandatory introduction of sorting grids
or increases in mesh size, in combination with real time
closures, closed boxes and an obligation to move fishing
ground. From reviewing the consultation documents, this
appears to be the least favoured approach by the EC.
Regulations pertaining to technical measures have be-
come overly prescriptive and complex and earlier techni-
cal measures have failed to live up to expectations (as
have closed areas) in so much that we still have high dis-
cards in many fisheries.

Potential Impact on Irish Fisheries:

® A need for real time quantification of discards by
metier/fleet

®  Increased capital costs for new gear to comply with
new regulations

® Increasing complexity of technical regulations

Option 2 - Introduction of a stand alone Discard
Ban

From a policy point of view the introduction of a discard
ban is desirable since it creates considerable incentive for
fishers to reduce unwanted by-catches. However, there
are several significant challenges to effective implementa-
tion. In addition a discard ban will introduce economic
costs associated with the retention of unwanted catches.
In some Irish fisheries this could be substantial given the
current level of discarding. Undoubtedly a phased ap-
proach would be necessary.

Implications for Irish Fisheries

. Increased surveillance and monitoring

. Impact on fishing activity and profitability due to on-
board handling and storage

. New onshore infrastructure required to process
and dispose of non-marketable catches

e Gradual reduction in discard rates through modifi-
cation in fishers tactics

. Inconvenience and costs associated with storage
and landing of discard

Option 3 — Discard ban supported by supplemen-
tary measures

The combined effect of a discard ban and supplementary
measures such as closed areas, potentially accelerate re-
ductions in discards in contrast to a stand-alone discard
ban. Regulating the catch composition can encourage the
use of more selective gears. The Commissions view is
that this approach is the most desirable as it achieves re-
ductions in discards at a quicker rate and promotes the
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use of more selective gears. This has the added benefit
that it is in the individual fisher’s interest to maximise the
selectivity in order to ensure that a lucrative fishery re-
mains open.

Impact for Irish fisheries
Increased surveillance and monitoring
Increased capital costs for purchase of new gears

A need for quantification of discards by metier/fleet

Inconvenience and costs associated with storage and
landing of discards

® Onshore processing and disposal of non-marketable
catches

FSS Conclusions

Current discarding practices are unsustainable in the ma-
jority of cases. It is difficult to decouple the discard and
over-fishing problem in fisheries around Ireland and both
should be solved together. Introducing a discard ban will
introduce a strong incentive for fishers to move towards
more selective fishing methods. However, given the
mixed nature of many fisheries and scale of the problem
currently, if a total ban is introduced many Irish fisheries
will probably not be able to continue to operate as they
do now. The implications of a ban should be evaluated
on a fishery basis and if a ban is to be introduced a
phased approach would be desirable. The biological and
economic consequences of reducing discards are com-
plex and require a national debate with all stakeholders.
FSS is ready to engage in such a debate.
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Marine Protected Areas: Why, how and for whom?

The Term Marine Protected Area (MPA) is often used as
an umbrella term covering a wide range of marine areas
where some level of restrictions are imposed to protect
living, non-living, cultural, and/or historic resources. The
term "MPA" has been used widely around the globe, and
the terms SPA (Specially Protected Area), MR (Marine
Reserve), MP (Marine Park), NTZ (No Take Zone), or
ASC (Area of Special Conservation) are often used inter-
changeably. MPAs can be established for a multitude of
reasons: to protect a certain species, to benefit fisheries
management, or to protect full ecosystems, rare habitat,
or nursing grounds for fish.

Definition and legal framework:

The use and definition of marine protected areas (MPAs)
has varied widely and MPAs can differ in the extent of
their protection, and the activities allowed occurring in
them. Their overriding objective is however common,
they are designated areas that aim to conserve a marine
habitat and/or the species that live in it. The WWF defin-
initon of an MPA is: An area designated to protect marine
ecosystems, processes, habitats and species. MPAs can con-
tribute to the restoring and replenishment of resources for so-
cial, economic and cultural enrichment. (WWF 2005). In
most cases, MPAs are established under legislation,
whereby the activities permitted and prohibited in the
area are legally regulated.

The European Union signed up to the Johannesburg Dec-
laration on sustainable development, which calls for the
establishment of a network of marine protected areas by
2012. Another convention that has influenced European
law to set up MPAs is the OSPAR convention for the
protection of the marine environment in the Northeast
Atlantic. Contracting parties of this convention entered a
commitment to establish a network of MPAs by 2010 to
protect species or habitats that are already adversely af-
fected by human activities, prevent the damage to habi-
tats or species following the precautionary principle and
to protect and conserve areas that best represent a range
of species or habitats The European Union thus commit-
ted itself to setting up networks of MPAs and several le-
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gal frameworks are present within the EU under which
MPAs need to be established.

There are two European directives that provide legal
tools for the establishment of MPAs. The Birds Directive
(79/409/EEC) calls for Special Protected Areas (SPAs) for
birds while Special Areas of Conservations (SACs) for
habitats or species are implemented through the habitat
directive Natura 2000 (92/43/EEC). Member states are
legally obliged to implement these directives, and use this
legislation for the protection of the marine environment
under their jurisdiction. The main aim of the Natura 2000
habitat directive is to create a network of sites that pro-
tect threatened, endangered and or declining species or
habitats. It further aims to stop the decline in marine bio-
diversity, and to preserve the structure and function of
the marine ecosystem. The timeline for the implementa-
tion of the Natura 2000 network of MPAs is in accor-
dance with the Johannesburg declaration. The network is
to be set up by 2008 with all MPAs to be established by
2012.

The European Union regulates fisheries management
through the medium of European community law. The
basic fisheries management regulation under the CFP
(Council Regulation 2371/2002) provides a legal basis for
the adoption of measures concerning conservation, man-
agement of resources and limitation of the environmental
impact of fishing. It can legislate for recovery plans for
overexploited fish stocks and areas of protection for vul-
nerable habitats that have been or are in danger of being
damaged by fishing activities. The technical conservation
regulation (Council Regulation 850/98) sets technical
measures that aim to minimise effect of fishing on the en-
vironment or to protect spawning stock and can be
amended to implement protected areas within the CFP.
Thus, the prohibition of bottom trawling to protect of
cold water coral habitats such as the Darwin Mound has
been implemented through an amendment of this regula-
tion (EC 1475/2003).

Perceived Benefits of MPAs:

MPAs can protect vital habitats by eliminating practices
that are destructive to the vulnerable components of
their ecosystem. In addition MPAs can reduce the impact
of fishing on target and non target species by protecting
species for a part of their life cycle, or in areas of their
distribution to give them a chance to recover from over-
fishing. The utility of MPAs is very much dependant on
what they aim to protect: vulnerable habitats and/or spe-
cies of limited motility benefit from spatial protection and
conservation objectives can be established relatively eas-
ily. It becomes more difficult to apply spatial protection
to motile species or species that have a large stock distri-
bution, as this would require extensive areas to contain

Marine Protected Areas: Why, how and for whom?



significant proportions of their population. One of the
problems when addressing the benefits of closed areas,
especially when it relates to the protection of fish stocks, is
that their effectiveness is difficult to evaluate. So far there is
only limited scientific evidence supporting the effectiveness
of closed areas.

Good planning with best scientific knowledge:

In order for MPAs to be successful, they require good plan-
ning based on best scientific knowledge, stakeholder involve-
ment and effective control and enforcement. The basis for
the designation of an MPA is the establishment of conserva-
tion objectives for the site. This should address the key
threatened species or habitat features that should be pro-
tected; their spatial distribution; major threats to the popu-
lation and their present and acceptable level of mortality (in
the case of target or by-catch species).

The next step in devising effective management measures is
an analysis of the potential conflicts between the conserva-
tion objectives and the human utilisation of the site- ie what
are the activities carried out in the area, that interfere with
the conservation objective and how should they be modified
or regulated to allow to safeguard or restore the favourable
conservation status of the site.

Important in the process is good quality data that allow for
assessing the conflict between different human activities and
the conservation targets. In terms of assessing the impact of
fishing on the sites, information is needed on fishing fleets
from all countries participating in activities in the proposed
sites, including fishing effort and impact of fishing on species
and habitats. This requires fine scaled information on the
temporal and spatial extent of the distribution of species
and/or habitat type and fishing activities. These data require-
ments provide a new challenge in fisheries and environ-
mental science as historically, fisheries data is collected on a
stock unit basis which does not provide sufficient spatial
resolution for conduct aerial management. Thus to fulfil the
data needs requires a rethinking of how data is collected and
how it is used in spatial management. In addition, considera-
tions need to be given to the effects of a closure, and
whether and how after an area is closed, the displacement
of fishing effort affects the biota in adjacent areas. This con-
tributes to the decision on which management measures to
choose and whether an area closure is sufficient or requires
additional measures such as effort control.

The involvement of stakeholders

It is important that throughout the process of designating a
site, evaluating the impact and deciding on management
strategies, stakeholders are fully involved. This gives them
the option to feed into the process and contribute vital
knowledge to improve the information on the spatial and
temporal extent of their activities. It further allows feedback
on what the preferred management strategies are — eg
changing gear, redistribution of fishing effort and fishing time
and how this in turn can lead to less impact and or lower
fishing mortality. As a result, management measures can be
implemented in cooperation and once there is support of
the people that are most affected by them there is a higher
chance of compliance.

Enforcement and evaluation of effectiveness

An MPA is only as effective as the enforcement of its legisla-
tion. Thus the management measures chosen for the MPAs
need to be enforceable and the resources need to be made
available to enforce them. In order to evaluate the effec-
tiveness of an MPA, clear goals need to be set which deter-
mine the success criteria. Ongoing monitoring programmes
which measure case specific indicators can then be used to
evaluate the success of the management strategies in the
different sites. Effective management of protected areas of-
ten requires an adaptive approach where strategies and
tools are adjusted according to their success. This enables
the management body to react to unprecedented pressures,
changes in human impact and other unforeseen events. It
further allows continued dialogue with the stakeholders.
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Reform of ICES Advice — Structures and Timing

Throughout 2007 a considerable amount of work was car-
ried out by MCAP (ICES Management Committee for the
Advisory Process) on the reform of the ICES advisory sys-
tem. These reforms were focused on two general areas;
the Structures and Processes of the advisory system within
ICES and the Timing of the ICES Advice.

The governing body of ICES is the Council made up of na-
tional delegates. This section draws on the documentation

from the ICES Council held in October 2007. It is a brief
summary of the decisions made in relation to the ICES Ad-
visory Reforms.

These reforms will have major implications for FSS work
programmes in 2008 and beyond and will impact the way
in which FSS operates in relation to advice formulation.
They will also have major implications for the future for-
mat and timing of the Stock Book.

Structures and Processes
At the 2006 ICES Council meeting, MCAP was asked to
develop an Implementation Plan (IP) to make major re-
forms to the ICES advisory system. A number of impor-
tant drivers for reform of the ICES Advisory System were
identified as follows;

e  Integrated Fisheries Advice

e  Ecosystem effects of other human activities other

than fishing

e  Holistic ecosystem based advice

e  Changing framework for marine science

e Limited scientific resources — competition with

other organisations

e Excessive workloads and inadequate support for Ex-
pert Groups
Poor linkage with ICES science programmes
Insufficient review process
Flexible response mechanisms
Improve communications with clients
Inefficient use of human and financial resources
Improved transparency of the advisory process
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Following an extensive consultation process throughout
2007, the MCAP IP was finalised and proposed that a new
ICES advisory services be established that contains the fol-
lowing groups and responsibilities;

e A single Advisory Committee (AC) that is re-
sponsible for the overall quality and appropriateness
of the advice and for the strategic direction of the
Advisory Services.

e A professional Advisory Management Group
(AMG) that is responsible for the management of
the Advisory Services and for communication of the
advice

e A flexible review process using Review Groups
(RG) that is responsible for the final drafts of the
advice

e Expert Groups (EG) that are responsible for
bringing the scientific information together and for
drafting the advice

e Research Laboratories (RL) in ICES member
countries that will have more responsibilities in pro-
viding certain routine analyses that are required as
input for the Expert Groups

MCAP Proposal for the ICES Advisory Services

Advisory Management Group (AMG)
Owverseeing the Advisory Process

Expert Groups
Generating Analysis
Indicators ™ And AMG
Draft Advice
Generating Analysis Inte t Flexible
Indicators ™ And n:ﬂgr? NG > Review [
Draft Advice vice Process
Advisory
Committee
Generating Analysis
Indicators ™ n;
Draft Advice

Secretariat
Supporting the Advisory Process — Executing Agency for the AMG

The meeting of the ICES Council in October 2007 estab-
lished the ICES advisory Services to be led by an Advi-
sory Committee (AC) authorised to give advice on be-
half of the Council. The main tasks of the AC are in the
governance and oversight of the Advisory Services.

However, there were some changes to the MCAP IP as
follows ;

A Review process will provide a technical review of the
analytical and science input to the advice formulation. The
review will be conducted by scientific peers who were not
involved in producing the analytical and science input.
ACOM will approve members based on the proposals by
the ACOM chair.

Reform of ICES Advice — Structures and Timing




The New Proposal for ICES Advisory Services Adopted by Council in October 2007

Expert
Indicators | = Group
Analysis
= | Review
Workshop Expert
on Data = |  Group
Compilation Analysis

ACOM
ACOM CHAIR

Advice
Drafting

—>

ICES Secretariat
Supporting ICES Advisory Services (with three Senior Advisors)

Advice Drafting Group : a flexible system of advice
drafting groups will be the major source of the advice text.
These groups are established by ACOM and will base their
advice on peer reviewed evidence prepared by expert
groups.

Expert Groups; Advice will be based on evidence pre-
pared by expert groups in response to terms of reference
provided by ACOM.

Workshops on Data Compilation: The ACOM shall
invite stakeholders to workshops on data compilation as
input to the work of the expert groups. Stakeholders are
invited to contribute data, including data from non tradi-
tional sources.

Implementation of the new ICES Advisory Services will be
from |1 January 2008. The present structures (i.e. MCAP)
will remain in place until ACOM decides that this parallel
structure is no longer required

The Council has established a special Working Group that
will report to the Council by mid January 2008 to finalize
the detailed mandate and criteria under which ICES Advi-
sory Services will operate. It will also propose the most
appropriate governance model for the senior advisers that
will ensure the best professional management support for
the Advisory Services. The ICES Council recognise that
the new advisory system will require adjustment especially
during the first years of operation.
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Timing of Advice

In 2006, ICES received a request from the EU Commission
(DG Fisheries and Maritime affairs) to explore the possibil-
ity of providing fisheries advice in June of each year. In the
current system in ICES, The Advisory Committee on Fish-
eries Management (ACFM) provide advice each May and
October.  The shift in timing of advice to June has major
implications for ICES work programmes. There was con-
siderable debate within the ICES scientific community
about the logistical problems this would create especially
for ICES Working Groups in terms of data availability. In
late 2006, ICES agreed to explore “ in an open minded way
*“ the possibility of providing advice to the EU Commission
in May.

Following a formal request from the Commission to pro-
vide advice in May 2008, ICES revised its work programme
for 2008. Several Working Groups were moved to the
Spring. Thus, the May 2008 advice will consist of a mix of
updated advice from 2007 and new advice from 2008.

It was not necessary to move some Working Groups to
the Spring and these will continue to take place in Autumn.
The Autumn Working Groups will generally feed into the
EU Norway or EU Coastal States negotiations.

The timing of advice issue will have a major impact on the
earlier provision of data from many National Laborato-
ries. Together, the advisory reforms and the revised tim-
ing of advice will have major implications for the work

programmes of ICES and National Laboratories.

Reform of ICES Advice — Structures and Timing



EC Proposal on Fishing Opportunities for 2008

FSS interpretation of communication from the Commission to the Council on a policy
statement on fishing opportunities for 2008

The Commission has followed up the policy statement on
setting fishing opportunities for 2007, with a communica-
tion on policy for fishing opportunities for 2008.

This years communication indicates a shift in the Com-
missions stance in how to approach issues such as the
Johannesburg declaration in achieving MSY by 2012. For
example last year the policy (Comm. (2006) 499) stated
that it was “considered acceptable to take relatively high
biological risk in short term decisions” and that annual
fishing opportunities should be set in accordance with the
objectives of the CFP (having regard for stability of fishing
opportunities), and should account for international pol-
icy commitments (such as the move towards MSY) by not
causing a further deterioration of stocks in relation to
MSY. Whereas in this years policy statement the Com-
mission admits that the application of the CFP has not
improved the general status of stocks (80% remain out-
side safe biological limits), and that consistently setting
TACs at much higher levels than advised has meant that
fisheries have been taking a high risk. The document then
concludes that, in order to comply with the principles of
the CFP, the proposals of fishing opportunities should
lead to a reduction in the number of stocks outside of
safe biological limits. This shift in approach could be sum-
marised simply by saying that the Commission now con-
siders that is not sufficient to simply not make things
worse, but that the application of fishing opportunities
through CFP must actually improve the general status of
fish stocks.

The shift in stance is further evident in the reaffirmation
of the Commission’s commitment to consulting stake-
holders and member states about setting fishing opportu-
nities. In this years policy statement it qualifies the com-
mitment by stating that these consultations will be about
long term methods and rules. The implication here is that
the priority is the application of good science (having re-
gard for socio-economic consequences), whereas last
year it was the maintenance of continuity of fishing op-
portunity (having regard for biological sustainability).

The review of the effort limitations concludes that on av-
erage the scheme has not constrained the activity of the
fleet, and thus it is not contributing to stock recovery.
The Commission considers that the wider use of selec-
tive devices (initially proposed to gain derogation from
the effort controls), may be the most promising develop-
ment arising from the scheme.

In summary; the 2008 policy statement reiterates the
Commissions commitment to management under long
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term plans, and states that it is for stocks not covered by
such plans that the decision rules were developed. The
2008 policy states that the principles and rules applied in
2007 remain valid for 2008. It then sets out to address
questions where the rules in the 2007 document are un-
clear (see below). Notwithstanding this clarification, FSS
notes that the following anomalies still exist in the deci-
sion rules: In the case of category Xl (where the stock is
inside safe biological limits), following the decision rules
would result in applying an unchanged F where F is higher
than Fygy. This is not consistent with the 2008 policy aspi-
ration of proactively moving towards commitments under
the Johannesburg declaration. In the case where safe bio-
logical limits are not defined (thus the status of the stock
is unknown) and there are indications of stock decrease,
following the decision rules would lead to no change in
the TAC if the TAC is fully taken. With the exception of
virgin stocks, this would result in a failure to take action
where the fishery may be having a deleterious effect on
the stock. A flow diagram of the updated decision tree
for fishing opportunities in 2008 is given in Fig.1.

No quantitative advice available

The Commission now clarifies that where advice is not
quantitative it should be treated as seriously as quantita-
tive advice. This means that even if there is no quantita-
tive forecast the following general rules should apply;

e  Where the advice is for a catch limitation, then this
should be applied in steps of up to 15%.

e  Where the advice is for effort limitation but no ef-
fort data exist, then the TAC should be reduced by
steps of up to 15%, while the relevant studies are
completed.

e Where there is a non-quantified indication of stock
increase or decrease then the TAC should be ad-
justed by + or -15% respectively (having regard for
socio economic circumstances)

e Where there is a very strong indication that a stock
is depleted and there is advice for zero catch or low-
est possible level, that there should be a proposal for
a reduction in TAC that is as large as is compatible
with mixed fishery and relevant socioeconomic con-
siderations. If a recovery plan is in place the best
possible approximation to the rules shouldl be pro-
posed where the reduction should be no less than
that outlined above.

No Scientific advice available

If no scientific advice is available the guiding principle is
that there should be no expansion of the fishery, and
where current TACs are substantially higher than the re-

EC Proposal on fishing opportunities for 2008



cent real catches, then they should be adapted towards
the real catches at a rate of 15%. However this is at odds
with the 2007 policy statement. In last years document,
under the same scenario of catches well below the TAC,
(if there is scientific advice but the status of the stock is
unknown and the scientific advice does not give any man-
agement measures), the proposal is that the TAC should
be adapted to the catches at a rate of 20% and scientific
advice should be taken into account if this proposes
something different (see Comm. (2006) 499 section 4.6).

FSS have interpreted this contradiction as follows; the
definition of scientific advice is stock or fishery specific
advice from ICES for any fishery control measures. Under
this definition, FSS interprets the EC proposal where
there is advice and the status of the stock is unknown
and the catches are well below the TAC, as the adaption
of the TAC to the catches at a rate of 15%, and to take
the scientific advice into account. By corollary if ICES
produce a summary sheet that contains no advice on
stock or fishery specific control measures, then this
should be considered to fit into the category of “no sci-
entific advice”

Stocks outside safe biological limits
In the case of setting TACs for stocks outside safe bio-
logical limits the Commission concede that reductions
greater than the 5% limit are likely to be needed. Ex-
perience has shown that when this reduction is decided
by stakeholder consultation, the agreed reductions have
not resulted in improvements in stock status. In these
cases the policy statement proposes that measures
should be implemented which move the stock towards
safe biological limits, rather than as in last years policy
which rather passively stated that fishing opportunities
would not be proposed which would lead to further de-
teriorations in stock status. FSS interprets this section of
the policy document as follows;

e That the determination of “outside safe biological
limits” is a scientific judgment and not necessarily es-
tablished by a quantitative measure.

e That the “movement [of the stock] towards safe bio-
logical limits at a reasonably rapid rate”, can be pro-
moted by a number of measures not only by a TAC
measure.

e That the effect of the measures must be to reduce
exploitation reasonably rapidly, this implies that tech-
nical measures may be applied in addition to a re-
duction in TAC which is a minimum of greater than
15%.

Setting TACs for Cod stocks covered by the cod
recovery plan

In the case of setting TACs for stocks covered by the cod
recovery plan the policy statement reiterates the inten-
tion to directly follow the plan. However this produces a
paradox where no stock measure is available to allow the
direct application of the plan. In this case the Commission
says that it would take into account lessons learned from
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the Cod symposium held in Edinburgh. The Commission
produced a non paper on cod recovery following the Ed-
inburgh meeting. The main thrust of this document was
to signal a move away from biomass-increase targets to
effect cod recovery, and to rely more on technical meas-
ures, in order to effect an improvement in stock status.
FSS notes that while the change of strategy to achieve di-
rection rather than targets may be more realistic, any fu-
ture amendment of the recovery plans will still have to
achieve a measurable change in stock status, in order that
their success can be evaluated. Given a fundamental re-
quirement of a recovery plan (to establish performance
criteria) the application of measures on the basis that
they can have an effect, may not be sufficient to make the
recovery plans a success. FSS further notes that perform-
ance criteria of plans based on input controls need to be
realistic in terms of timescale and performance measures.
For example, if a 4 year time frame is set to achieve a
particular objective, that managers must accept that the
magnitude of change or even the direction of change may
not be measurable every year, and that if an improvement
in a stock indicator (eg. F) is part of the performance
measurement, then the required change must be within
the resolution of measurement for the stock. FSS has
shown previously for Irish Sea Cod that changes in ex-
ploitation in the order of 15% are not measurable annu-
ally by assessment and that in order to effect stock re-
covery changes in the order of 80% are likely to be re-
quired.

Effort management

The Commission intends to propose adjustments to ef-
fort in line with long term management and recovery
plans (where such plans exist). In addition it will establish
common rules covering existing regimes. FSS notes that
there have been no proposals put forward to date in
2007.

Technical measures

The number of Technical measures in this years fishing
opportunities regulations is to be reduced by moving
measures to three other regulations;

e Measures for the NAFO area
e Technical measures for fisheries in Atlantic waters
(EC No 850/98)

e Measures recommended by ICCAT

In addition Annex Ill of the 2008 fishing opportunities
regulation will contain transitional measures for the use
of deep-sea gill nets and also initial measures to reduce
discarding.

Other issues

The Commission intends to propose a TAC for spurdogs
to address the depleted state of the stock, and to pro-
pose conservation measures for porbeagle. It also intends
to develop a long term management plan for hake.

EC Proposal on fishing opportunities for 2008
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2007 TAC's with Scientific Advice for 2008

Stock Area 2°°TTC§C) FSS Advice 2008 nglgf;l‘zgt(fg;ggg"f
417 plus 25% effort
COD Vb(1), VI, XII, XIV 490 reduction
1,243 plus 25% effort
COD Vlla 1,462 reduction
COD VIlb-k 4,743 2,700
HADDOCK Via 7,200 7,200
HADDOCK Vib 4,615 NA
VI, VI IX, X,
CECAF 34.11 No increase in effort &
HADDOCK (EC waters) 11,520 reduce discarding 11,520
No increase in effort &
Special condition | Max catch in Vlla 1,179 reduce discarding 1,179
SAITHE Vb(1), VI, XII, XIV 12,787 13,500
VII, VI, IX, X,
SAITHE CECAF 34.1.1(1) 3,790 3,222
POLLOCK Vb(1), VI, XII, XIV 450 383
POLLOCK VI 15,300 13,005
867 and take science
WHITING VI 1,020 advice into account
315 and take science
WHITING Vlla 371 advice into account
WHITING VIlb-k 19,940 16,950
PLAICE Vb(1), VI, XII, XIV 786 668
PLAICE Vila 1,849 1,740
PLAICE Vilbc 122 104
PLAICE VIlfg 417 354
PLAICE VIlhjk 337 286
SOLE Vb(1), VI, XII, XIV 68 58
SOLE Vila 816 670
SOLE Vllbc 65 55
SOLE Vllfg 893 920
SOLE VIlhjk 650 553
Vb(1), VI, VII, XII,
HAKE XIV 29,541 30,281
ANGLERFISH  [Vb(1), VI, XII, XIV 5,155 5,155
ANGLERFISH VI 28,080 28,080
MEGRIM Vb(1), VI, XII, XIV 2,880 2,448
MEGRIM VI 18,300 15,555
NEPHROPS Vb(1), VI 19,885 No increase in effort 19,885
Manage at appropriate
NEPHROPS VIl 25,153 scale 25,153

(1) EC waters
(2) non EC waters

= Decreasing TAC based on advice
= Increasing TAC based on advice

|:|=Status quo TAC based on advice
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2007 TAC's with Scientific Advice for 2008 continued

? International TAC already agreed
® TAC would apply to to VIId, IVbc
°TAC area II, IVa, Vb, VI, Vlla-c,e-k, VIII

(1) EC waters = Decreasing TAC based on advice
(2) non EC waters = Increasing TAC based on advice
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2007 (EC) . FSS interpretation of

Stock Area TAC FSS Advice 2008 EC Com(2006)499
ALBACORE TUNA | Northeast Atlantic 34,500 30,000

lla(2), Vb(1), VI,

VI, Vlllabde, XII,
MACKEREL XV 502,000 456,000?
HERRING 1,1l 1,280,000 1,518,000°
HERRING Vb, VlaN(1), Vib 33,340 15,000

less than 11,781 consis-
tent with socioeconomic
HERRING VliaS, Vllbc 13,860 considerations
HERRING Vlla 4,800 4,800
less than 7,984
consistent with socio-

HERRING Vlig,h,j,k 9,393 economic considerations
HORSE
MACKEREL IV, lla (1) 42,727 42,727
HORSE Vb(1), VI, VII, VII-
MACKEREL labde, XII, XIV 137,000 180,000°

1LV, VY, VI

VII, Vlllabde, XII,
BLUE WHITING XV 1,700,000 1,250,000°

:':Status quo TAC based on advice

2007 TAC's with Scientific Advice for 2008
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Ecosystem Overview for Widely Distributed
and Migratory Species

This description covers the ecosystem that is associated with widely distributed and migratory species. For the benthic
deepwater habitat please refer to the deepwater section.

Summary table of ICES Ecosystem overview for widely distributed and migratory species
(Information condensed from ICES WGRED, 2007 see WG report for further details and reference list)

Physics

Bathymetry

Most of the surface is abyssal plain with average depth >ca 4 000 m. The continental slope
has rocky hard substrate from Ireland southwards and is covered by sediment west of the
British Isles. Two offshore banks, the Rockall and Hatton Banks are separated from the con-
tinental shelf by the Rockall Trough. To the west is the mid-Atlantic Ridge (MAR), stretch-
ing from Iceland to the Azores. Isolated seamounts occur over the whole basin.

Circulation

The circulation of the North Atlantic Ocean is characterized by the subpolar and subtropical
gyres. Part of the subtropical gyre flows eastwards and crosses the MAR in the Azores Cur-
rent and the remainder forms the North Atlantic Current (NAC). Along the eastern bound-
ary of the area there is a warm and saline slope current flowing northward from the Biscay to
the Polar Ocean. The Norwegian Sea has the low salinity Norwegian Coastal Current to the
east and an inflow of water from the north Atlantic through the Faroe-Shetland Ridge, most of
it continuing northwards as the Norwegian Atlantic Current along the Norwegian shelf.

Temperature
Salinity

There has been an increase in sea surface temperatures of up to 3°C at several locations in
the NE Atlantic since the early 1980s. Surface waters of the Rockall Trough have been
steadily warming for some years and are currently at an all time high. Equally, the deep wa-
ter west of the Porcupine Bank displays an increase in temperature since 1994 with a re-
cord high in 2006 (see fig. |). Salinity in this area in 2006 reached its highest value in over 20
years. In the Norwegian Sea, the water has also been extraordinarily warm and saline since
2002 with record values of both temperature and salinity. The volume transport of Atlantic
water into the Norwegian Sea also increased considerably during 2005 and record-high
transport values were observed during winter 2006.

Biology

Phytoplankton

Phytoplankton abundance in the NE Atlantic increased in cooler regions (north of 55°N)
and decreased in warmer regions (south of 50°N) in the last decades.

Zooplankton

Indicators of the NE Atlantic zooplanktonic community have shown broad scale changes
over the last decade with a progressive increase in the presence of warm-water/sub-tropical
species into the more temperate areas of the northeast Atlantic, with 2004 continuing with
this trend.

Distribution of

Blue whiting are distributed from the western Mediterranean Sea to the Barents Sea, with

widely the main spawning area extending from the Bay of Biscay along the slope to north of the
distributed and | Hebrides, including the Porcupine and Rockall Banks. Some blue whiting are also distributed
migratory fish | off the Norwegian and Icelandic coast and in Faroese waters. The Norwegian Spring
species Spawning herring (NSS herring) has its distribution area in the Norwegian Sea, the Bar-

ents Sea and along the Norwegian coast south to 59°N. Overwintering occurs mostly in the
open ocean off the northern Norwegian coast and spawning takes place on the Norwegian
shelf. The overall distribution of the North East Atlantic mackerel stock ranges from
the Iberian Peninsula to the Norwegian Sea. Spawning occurs in the North Sea and along
the European shelf between the Iberian peninsula and the west of Scotland. After spawning,
mackerel migrate to the Norwegian Sea in July and August to their feeding grounds and
overwinter in the northern North Sea. The Western horse mackerel stock is distrib-
uted along the Bay of Biscay, west of the British Isles, in the western Channel, the northern
North Sea, the Norwegian Sea and part of Skagerrak. Spawning occurs along the shelf edge
from the Bay of Biscay to the west of Ireland, feeding areas are in the southern Norwegian
Sea and the North Sea.
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Environmental | Increasing temperature and changes in zooplankton communities are likely to have an impact on
signals & the life histories of many species, but particularly on migratory pelagic species. Mackerel and
implications horse mackerel migrations are closely associated with the slope current, and warming of the

slope current may affect the timing and the spatial extent of this migration. Horse Mackerel
migrations are further known to be influenced by the inflow of Atlantic water into the Norwegian
Sea, which varies with climate variation. Large inflow of warm Atlantic water into the Barents Sea
coincides with high abundance of blue whiting in the Barents Sea one year later and an increased
inflow of Atlantic water into the Norwegian Sea as, indicated by a positive temperature anomaly,
coincides with increased local recruitment. For Norwegian Spring Spawning herring the in-
flow of Atlantic water into the Norwegian Sea and Barents Sea seems to influence the condition
and hence fecundity of adult fish as well as the survival of larvae.

Fishery effects In most cases pelagic fisheries are directed at single species with limited bycatch of other species
on benthos and | and no contact with the seabed. While mackerel and blue whiting are currently being overex-
fish communi- ploited, Norwegian Spring Spawning herring is being harvested sustainably. Discarding and slipping
ties of pelagic fish does occur particular in cases of highgrading or where management restricts the

percentage of by-catch.

FSS ECOSYSTEM CONSIDERATIONS

FSS advises that the following considerations should be taken into account in developing ecosystem based
fisheries advice for widely distributed and migratory species:

Small pelagics, as described in this section, have a life history strategy that makes them particularly
susceptible to environmental variability. Different parts of their lifecycle such as spawning, feeding
and overwintering are in separate location and they undergo extensive migrations to link the differ-
ent stages. This allows them to adjust to optimum environmental conditions and a change in their
behaviour may frequently be in response to variable external conditions. In addition they are feed-
ing at a low trophic level and have a large biomass. As a consequence, changes of prevalent oceano-
graphic conditions are likely to alter their spatial and temporal distribution and their abundance.
There has been an increase in water temperatures in their distributional area and this is likely to
affect the timing and spatial extent of migration and spawning.

In most cases pelagic fisheries are directed at single species with limited by-catch. This fishery is
mainly conducted with midwater trawls and purseiners in the midwater and has no contact with the
seafloor. As a consequence, their impact on biogenic reefs and other vulnerable habitats are not
believed to be significant. This should be considered when devising management measures for
closed areas.

Pelagic discarding or slipping is difficult to evaluate due to its sporadic nature but could be large in
some cases. Its effects on the species and the surrounding ecosystem has not been evaluated but
may have significant local impact.
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Fig. 1.) Annual mean temperature from 50-600m (crosses) of all stations west of Porcupine Bank bounded by 52 to 54 and
[6-14W collected during Blue Whiting Survey. Dotted lines are drawn at plus-minus standard deviation of all observations in

each box, each year (from ICES 2006).
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FSS Advice for Widely Distributed and Migratory Populations

Mixed Fisheries

The fisheries on the widely distributed stocks are largely taken in single-stock fisheries. There are mixed fisheries interactions through by-
catch and discarding issues and pelagic fleets targeting several stocks seasonally, but these are not that well documented. In the absence of
a detailed understanding of the mixed fisheries dynamics this section reiterated the single-stock exploitation boundaries.

FSS ADVICE

Special Note - For Advice on
° Herring Stocks around Ireland see Celtic Sea, Irish Sea and West of Scotland Overviews.
° Northern Hake - See Celtic Sea Overview.

For Blue whiting combined stock: FSS agrees with ICES and STECF advice that fishing within the limits of
the management plan i.e. a reduction of 100,000 t per year is not considered in accordance with the pre-
cautionary approach. FSS further agrees with ICES conclusions that the exploitation boundaries for this
stock should be based on the precautionary limits and that fishing at less than F_implies catches of less
than 835,000 t in 2008. This will result in a spawning-stock biomass (SSB) in 2009 above B,..

For Norwegian spring-spawning herring: FSS agrees with the ICES and STECF advice to follow the agreed
management plan with a fishing mortality of no more than F = 0.125. This corresponds to landings of
1.518 million tonnes in 2008 which is expected to lead to a SSB of 12.4 million tonnes in 2009.

For Northeast Atlantic mackerel: FSS agrees with the ICES and STECF advice that fishing within the
agreed management plan (F = 0.15-0.2) would correspond to landings in 2008 of between 349,000 t and
456,000 t, with an expected increase in SSB of 3-9% in 2009, compared to 2007. FSS points out that to be
consistent with the precautionary approach, fishing at F,,= 0.17 corresponds to catches of 392,000 t in
2008.

For Western horse mackerel: FSS agrees with ICES recommendations to implement the proposed man-
agement plan. This would imply that catches of horse mackerel in Divisions lla, llla (western part), Va,
Vb, Vla, Vila—c,e-k, and Vllla-e be limited to 180,000 t. FSS further advises that the existence of a signifi-
cant juvenile fishery reduces the potential yield per recruit (weight) of the stock. Finally FSS advises that
the management area for this stock should be revised to make it consistent with where the stock is fished.

For Northeast Atlantic spurdog: FSS agrees with ICES advice that the stock is depleted and may be in
danger of collapse. Target fisheries should not be permitted to continue, and by-catch in mixed fisheries
should be reduced to the lowest possible level. A TAC should cover all areas where spurdog are caught in
the northeast Atlantic. This TAC should be set at zero for 2008.

For Northeast Atlantic porbeagle. FSS agrees with ICES and STECF advice that no target fishery for por-
beagle be permitted and that measures to reduce by-catch in mixed fisheries to the lowest possible level,
should be introduced, particularly in the depleted northern areas. FSS further advises that no future fish-
eries for porbeagle should be permitted unless preceded by a programme to evaluate sustainable catches.

For Northeast Atlantic Basking Shark: FSS agrees with the ICES advice, that given the perceived depleted
stock status, a zero TAC be set for the whole distribution area of basking shark. Further, FSS agrees with
ICES advice that by-catch in mixed fisheries should be reduced to the lowest possible level.

For Blue Shark: ICCAT has responsibility for providing advice. According to the most recent assessment,
the biomass of the North Atlantic blue shark stock is above the biomass that would support MSY. In many
model runs the stock status appeared to be close to the unfished biomass levels, although these results are
highly conditional on the initial assumptions used. ICCAT has not provided formal advice this year, but
will in 2008. FSS agrees with ICCAT recommendations that precise catch records of blue shark are re-

quired for accurate assessments.
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For Albacore tuna: FSS notes that ICCAT projections show that the stock will not recover if catches re-
main above 30,000 t per annum. Therefore FSS advises that the TAC for 2008 and subsequent years
should be set lower than 30,000 t until the stock can be shown to have recovered.

For Bluefin tuna: FSS agrees with ICCAT that in order to reverse the decline of bluefin tuna substantial
reductions in F and catch need to be implemented. This implies catches of about 15,000 t in the the short
term. In particular, FSS is concerned that these measures would not be effective if effort is displaced to
other areas where the stock is taken. FSS is concerned that these measures will not be effective due to
unregulated fishing and ranching activities in the Mediterranean.
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Fig.1 Catches (cumulative) by year of blue whiting, Northeast Atlantic mackerel, Western horse mackerel,

and Norwegian spring-spawning herring. For horse mackerel data from 1950 and until 1979 includes all
horse mackerel caught in the northeast Atlantic.
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North Sea Herring

(Sub-area IV, Division Vild and Div llla (autumn spawners))

No ACFM information has been included for this stock

For latest information, see: http://www.ices.dk
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Fisheries Science Services

FSS =SINGLE STOCK CONSIDERATIONS

FSS agrees with ICES that this stock is at risk of re-
duced reproductive capacity and is at risk of being
harvested unsustainably. SSB is expected to re-
main below B, in 2008. All year classes since 2001
are estimated to be among the weakest since the
1970s. Although there are some uncertainties in
the data, the overall assessment gives a valid basis
for advice.

FSS agrees with ICES that the TAC should be re-
duced by greater than 15% in 2008. In order to
comply with the precautionary approach, a reduc-
tion in fishing mortality on juveniles and adults is
needed to compensate for low recruitment in re-
cent years and maintain SSB above B, (1.3 million
tonnes). If the 15% constraint is applied, the SSB
will remain well below B, in 2008 and continue to
decline in 2009. Accordingly, ICES recommends
that Paragraph 6 of the EU-Norway agreement be
invoked. This states that, where considered appro-
priate, the Parties may reduce the TAC by more
than 15% compared to the TAC of the previous
year. The revised plan outlines TACs and corre-
sponding allocations among fleets as indicated in the
catch options table in the ACFM summary sheet.
ICES advises a 50% reduction in TAC relative to
2007, corresponding to a catch of about 200,000 t
for all fleets, including 175,000 t for fleet A.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS present an interpretation of
how this proposal would be implemented for this
stock (see table on page 46). For North Sea her-
ring, FSS interpret that the proposal would result
in a TAC in line with the EU Norway agreement.

CURRENT MANAGEMENT

e The TAC is shared between EU and Norway and is
divided between a number of different fleets operat-
ing in the North Sea, the English Channel and Divi-
sion llla. The overall split of the TAC is 40% to Nor-
way and 60% to the EU. The assessment covers the
TAC areas. There is a separate allocation by EU in
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Red Boxes-TAC/Management Areas — Blue Shading— Assessment Area
operation for Divisions IVc and VIld (Southern North
Sea and English Channel).

e lIreland does not take part in this fishery and has no
quota, but the availability of North Sea herring im-
pacts on the prices attained by Irish herring in Euro-
pean markets.

e The agreed TAC for the fishery for 2007 is 341,000 t
(including landings from the industrial fisheries and
some landings taken under TACs from other ICES
areas). The EU share of the TAC is 204,600 t.

ADDITIONAL INFORMATION

I. ICES accepts the 2007 assessment but highlights that
the area of reallocation of misreported and unallo-
cated catches leads to assessment uncertainties.

2. The total catch in 2006 was 515,000 t, compared to
664,000 t in 2005. This represents a TAC overshoot
of 13%, a decrease compared to a 24% overshoot in
2005.

3. This stock is considered be at risk of reduced repro-
ductive capacity and has recently produced five poor
year classes in a row. Larval surveys have indicated an
abundance of larvae in this area but survival appears
to be very poor.

4. An ICES study group has reviewed the hypotheses for
the serial poor recruitment in North Sea herring
(SGRECVAP, 2007). A change in the North Sea envi-
ronment has occurred at the same time as the poor
recruitment in herring and the downward trend in
Norway pout. It is likely that the poor recruitment in
North Sea herring is a result of poor survival of larvae
from the central and northern components of the
stock. Further investigation of the causes of the poor
recruitment will require targeted research projects.

5. Catches are taken by Denmark, Norway, Nether-

North Sea Herring



lands, Sweden, France, Germany and United King-
dom. These include directed fleets that land fish for
human consumption and fleets where herring is
taken as a by-catch in mixed industrial fisheries.

FSS notes that the TAC in Divisions IVc and Vild
should not vary faster than that for the North Sea as
a whole.

The internationally agreed harvest control rule for
this stock, between the EU and Norway continues
to operate.

The management of this fishery is complex and must
take into consideration the variations in productivity
of different components of the stock

ICES have evaluated the performance of the Harvest
Control Rule for this stock and found that the strict
application of the TAC change limit of 15% (rule
number 5) is not consistent with the precautionary
approach. Assuming that paragraph 6 would be in-
voked when SSB falls below B, the revised HCR is
in accordance with the precautionary approach.
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Norwegian Spring Spawning Herring

Sub-areas | and 1l

For latest information, see: http://www.ices.dk

" MMarine Institute
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FSS - SINGLE STOCK CONSIDERATIONS

ICES classifies this stock as having full reproductive
capacity and being harvested sustainably. The esti-
mate of SSB is uncertain but is well above B, and F
is well below F_.. The assessment is sensitive to the
input data used, but this does not alter the overall
perception of stock status.

FSS agrees with the ICES and STECF advice to fol-
low the agreed management plan with a fishing mor-
tality of no more than F = 0.125. FSS notes that the
Coastal States agreed a TAC, in October 2007. FSS
notes that a revised ICES prediction has changed the
maximum catch, consistent with the management
plan to 1.51 million tonnes. FSS agrees with ICES
that the management plan is consistent with the pre-
cautionary approach.

The targets defined in the management plan are
consistent with high long term yield and low risk of
depleting the production potential.

In comparison to last year the SSB is estimated to be
16% higher and F is estimated to be 12% lower. The
increased SSB is due to higher estimates of three very
strong year classes.

2007 % EU Quota Allocations

B IRE 8.9%
W BEL 0.04%
O DEN 34.3%
m GER 6.0%
OFRA 1.5%
ENL 12.3%
E UK 21.9%
OSPA 0.1%
@O POR0.1%
W SWE 12.7%
OFIN 0.5%
OPOL 1.7%

CURRENT MANAGEMENT

e A long term management plan has been agreed for this
fishery since 1999 between the EU, Faroe Islands, Ice-
land, Norway and Russia. The plan aims at preventing
SSB from falling below B,;,, of 2.5 million tonnes, and
restricting the TACs consistent with a fishing mortal-
ity of less than 0.125. Provisions are also made to re-
duce this F, should the SSB fall below Bpaof 5 million
tonnes.

e |CES considers that this agreement is consistent with
the precautionary approach.

e In 2007, the agreed TAC was in accordance with the
management plan and was 1.28 million tonnes.

e In 2007 the EU TAC was 70,000 t, of which Ireland
was allocated 6,209 t.

e  The Irish quota is allocated to a small number of ves-
sels on a lottery basis, when EU vessels are granted
access to the Norwegian sector.

e In recent years, EU vessels have not had access to the
Norwegian EEZ to target this stock.

ADDITIONAL INFORMATION

I.  The assessment in 2007 shows an upward revision of
SSB. SSB in 2006 is estimated at just over [2.3 million
tonnes, the highest since the early fifties. This is due to
strong year classes entering the fishery and low fishing
mortality. The stock appears to have full reproductive
capacity and is being harvested sustainably.

2. The stock is characterised by large fluctuations in re-
cruitment and depends on the appearance of sporadic
strong year classes. In recent years, the stock has
tended to produce strong year classes more regularly

3. The stock has increased in biomass due to the incoming
of strong year classes in 1998 and 1999. The 2002 year
class also appears to be strong and is now considered to
be fully mature. Surveys indicate that the 2003 year class
is moderate. The 2004 year class is thought to be strong
and comparable to the 1998 year class.

4. In the absence of good recruitment, overfishing can
cause the stock to collapse, as happened in the 1970s.
The stock did not recover until the mid 1990s.

5. The assessment has a history of overestimating the
stock size.

7. The total catch in 2006 amounted to almost 969,000
tonnes and was mainly taken by Norway, Russia, Iceland
and the Faroe Islands.

8. Ireland participated in this fishery for the first time in
1996 with landings of nearly 20,000 t. Landings have de-
clined since then, with landings of over 4,600 t in 2006.

2006 Age Distribution: International Landings,
Herring inll, IVa & V
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ICES ADVICE
9.4.5

Including Correction: 9 November 2007

The ICES advice for Norwegian Spring Spawning herring released
in October 2007 included an error in the forecast for Norwegian
Spring-spawning Herring (NSSH). The error affected the calculation
of the weighted fishing mortality and meant that the 2008 catch in
the forecast was too low. This has now been revised, the corrected
forecast and implications for advice are included below.

State of the stock

Spawning bio- Fishing mortal- | Fishing Fishing

mass in relation | ity in relation to | mortality in | mortality in

to precautionary | precautionary | relation to relation to
limits limits highest yield | agreed target F
Full reproductive | Harvested Unknown Below target
capacity sustainably

Based on the most recent estimates of SSB and fishing mortality, ICES
classifies the stock as having full reproductive capacity and being
harvested sustainably. The estimate of the spawning-stock biomass,
although uncertain, is well above By, in 2007. Fishing mortality is well
below Fp,. The spawning stock is now dominated by the strong 1998,
1999, and 2002 year classes. Surveys indicate that the 2003 year class
is moderate, while the 2004 year class is also strong (comparable to the
1998 year class).

Reference points

Management objectives

The EU, Faroe Islands, Iceland, Norway, and Russia agreed in 1999
on a long-term management plan. This plan consists of the following
elements:

1. Every effort shall be made to maintain a level of Spawning
Stock Biomass (SSB) greater than the critical level (B,) of
2500000 t.

2. For the year 2001 and subsequent years, the Parties agreed to
restrict their fishing on the basis of a TAC consistent with a
fishing mortality rate of less than 0.125 for appropriate age
groups as defined by ICES, unless future scientific advice
requires modification of this fishing mortality rate.

3. Should the SSB fall below a reference point of 5 000 000 t (B,,),
the fishing mortality rate referred to under paragraph 2, shall
be adapted in the light of scientific estimates of the conditions
to ensure a safe and rapid recovery of the SSB to a level in
excess of 5 000 000 t. The basis for such an adaptation should
be at least a linear reduction in the fishing mortality rate from
0.125 at B, (5 000 000 t) to 0.05 at By, (2 500 000 ).

4. The Parties shall, as appropriate, review and revise these
management measures and strategies on the basis of any new
advice provided by ICES.

ICES considers that this agreement is consistent with the
precautionary approach.

Type Value Technical basis

Biim 2.5 million t MBAL
Precautionary Bpa 5.0 million t Biim * exp(0.4*1.645).
approach Fiim not relevant for this stock. -

Fpa 0.15 based on medium-term simulations.
Targets F, <0.125 Management Plan.

PA points unchanged since 1998.

Single-stock exploitation boundaries

Exploitation boundaries in relation to existing management plans

The management plan implies maximum catches of 1 518 000 t in
2008, which is expected to leave a spawning stock of 12.4 million
tonnes in 2009.

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

The target defined in the management plan is consistent with high
long-term yield and has a low risk of depleting the production
potential.
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Exploitation boundaries in relation to precautionary limits

The current long-term management plan is considered to be
consistent with the precautionary approach.
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Short-term implications

Outlook for 2008

Basis: Landings (2007) = 1280 (=TAC); F,,(2007)" = 0.100; SSB(2007) = 11.9 million t.; SSB(2008)=11.9 million t.

The fishing mortality applied according to the agreed management plan (F(management plan)) is 0.125.

Rationale (Lz‘:)‘:)‘;')“gs Basis F(2008) SSB(2009)
Zero catch 0| F=0 0 13.8
Status quo 1247 | F(2006) 0.102 12.7
162 | F(management plan)*0.1 0.013 13.7
395 | F(management plan)*0.25 0.031 13.5
788 | F(management plan)*0.50 0.063 13.1
Agreed management 1159 | F(management plan)*0.75 0.094 12.7
plan 1383 | F(management plan)*0.90 0.113 12.5
1518 | F(management plan) 0.125 12.4
1661 | F(management plan)*1.1 0.138 12.3
1866 | F(management plan)*1.25 0.156 121
Precautionary limits 1801 | Fpa 0.150 12.2

Landings weights in thousand tonnes, stock biomass weights in million tonnes.
DF,,= Fishing mortality weighted by population numbers (age groups 5-14).
Shaded scenarios are not considered consistent with the precautionary approach.

Management considerations

This stock has shown a large dependency on the occasional appearance
of very strong year classes. In recent years, the stock has tended to pro-
duce strong year classes more frequently.

In recent years, the migration behavior of the stock has changed sig-
nificantly, particularly in geographical locations of the overwintering
and feeding areas. These, in turn, affect the distribution of the fisheries.

Ecosystem considerations

Juveniles and adults of this stock form an important part of the ecosys-
tems in the Barents Sea, the Norwegian Sea, and the Norwegian coast.
Herring has an important role as food resource to higher trophic levels
(e.g. cod, seabirds, and marine mammals). Recent changes in the her-
ring migration have led to an increased proportion of the population
feeding in Faroese and Icelandic waters. The growth of these herring is
faster than those feeding further east and north.

Factors affecting the fisheries and the stock

The effects of regulations

In the rebuilding phase of the stock in the 1980s and beginning of
the 1990s (SSB < MBAL = 2.5 million t), the objective was to keep
the fishing mortality below 0.05. With the exception of a few years,
this objective was achieved. A minimum landing size regulation of
25 cm has been in place since 1977. This has prevented the exploita-
tion of young herring. These regulations have contributed to a re-
building of the stock to levels well above precautionary limits. When
the fishery expanded in the mid-1990s, a long-term management
plan was agreed; this plan is cited above.

For 2006, the Parties exploiting the resources (European Union,
Faroe Islands, Iceland, Norway, and Russia) did not reach agreement
regarding the allocation of the quota and no TAC was agreed. How-
ever, the fishing mortality resulting from the sum of the coastal
states quotas has not exceeded Fp,. For 2007 the parties did reach
agreement on a TAC in accordance with the Management Plan and
agreed on the allocation of the quota.
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Changes in fishing technology and fishing patterns

The main catches in 2006 were taken by Norway (567 000 t), Russia
(121 000 t), Iceland (157 000t), EU (60 000 t), and Faroe Islands
(63 000 t). The fishery in general follows the migration of the stock
closely as it moves from the wintering and spawning grounds along
the Norwegian coast to the summer feeding grounds in the Faroese,
Icelandic, Jan Mayen, Svalbard, and international areas. Due to limita-
tions for some countries to enter the EEZs of other countries in 2005,
the fisheries do not necessarily depict the distribution of herring in
the Norwegian Sea and the preferred fishing pattern if the fleets were
given free access to any zone. A special feature of the summer fish-
ery in 2005 and especially in 2006 was the prolonged fishery in the
Faroese and Icelandic zone during summer up to late August, where
the oldest age groups were present. The usual pattern has been that
the fishery moved gradually northwards towards the Jan Mayen zone
in June. A further new observation in recent years is the increasing
presence of adult mackerel in the southern part of the Norwegian Sea
which was found mixed with the herring.

A large increase in fishing effort, new technology, and environmental
changes contributed to the collapse of this stock around 1970. Recruit-
ment failed in the second half of the 1960s when the SSB was reduced
below 2.5 million t. Starting in 1989, a succession of above-average to
very strong year classes were produced, promoting full recovery of the
SSB and allowing an expansion of the fishery. Since 1992 the coastal
fishery has increased sharply. Until 1994, the fishery was almost en-
tirely confined to Norwegian coastal waters. During the summer of
1994 there were also catches in the offshore areas of the Norwegian
Sea for the first time in 26 years. The geographical extent of this fish-
ery increased in 1995, with nine nations participating and the total
catch exceeding 900 000 t. The fishery expanded further in 1996 and
the annual level of the fishery was in the order of 1.2—1.5 million t in
the period 1996-2000. Management regulations have restricted land-
ings in recent years.

The environment

The Norwegian spring-spawning herring carries out extensive migra-
tions in the NE Atlantic, and has often been linked to changes in
ocean climate and in zooplankton distribution. ICES has shown that
there was a weak relationship between zooplankton biomass in May
and herring condition in the autumn during the years 1995-2005.
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The March—April NAO index for 2004 and 2005 has been shown to
predict the herring condition index in the winters of 2005 and 2006.
Based on a link between SST in the first quarter in the Norwegian
Sea and herring larval abundance with subsequent recruitment, re-
cruitment was predicted to increase during the period from 2005 to
2007.

Scientific basis

Data and methods

The advice is based on an analytical assessment, which takes into con-
sideration catch data and eight surveys (acoustic surveys of adults and
juveniles, larval survey, and 0-group survey).

ICES investigated the use of a number of different models. When
appropriately formulated, they all gave a similar perception of the
trajectory for stock size and fishing mortalities. On this basis, the
SeaStar model was used, as in previous years.

Data and methods—November 2007

The updated forecast has been quality checked with two other ver-
sions of forecast software that uses weighted mean fishing mortality.

Data used is the same as in the October 2007 forecast except for a
very small correction in the weight in the stock for age 13. This cor-
rection of data has a minor effect on the estimated spawning stock.

Uncertainties in assessment and forecast

The choice of the assessment model had a minor impact on the re-
sults, apart from the estimation of recruitment of the most recent
year classes. The assessment appears to be more sensitive to the
choice of the data used than to the choice of the model.

There has been an apparent shift in wintering areas for this stock
since 2003. These distributional changes have affected the useful-
ness of winter surveys because the surveys do not cover the whole
distribution area of the stock anymore. These surveys show a lower
abundance of the 1998 and 1999 year classes since 2003, because
these year classes did not enter the area covered by the survey. The
decrease of these year classes is not observed in other surveys car-
ried out later in the year on the feeding grounds. Because of the large
change in wintering patterns of the herring, the results of the winter
surveys from 2003-2007 were not used in the assessment. The de-
sign of the surveys has been adjusted to cover the area currently oc-
cupied by the whole stock at that time of year and can be reintro-
duced in future assessments.
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Comparison with previous assessment and advice

Compared to last year, the SSB for 2006 is estimated to be about 16%
higher and the fishing mortality in 2005 to be about 12% lower (see
Figure 9.4.5.1). In comparison to the forecast of the 2007 SSB last
year, the SSB estimate from the present assessment for 2007 is 12%
higher. The difference between this year’s assessment and the previous
assessment is smaller than last year. The main difference in the esti-
mate of SSB in 2006 between this year and last year lies in higher esti-
mates of three very strong year classes. The 1998 and 1999 year
classes contribute 600 000 tonnes more while the 2002 year class con-
tributes 800 000 tonnes more. The main source of data for the higher
estimates of these strong year classes comes from the international
survey on the feeding grounds in the Norwegian Sea.

Current catch advice at the target fish mortality is similar to the catch
advice for 2007 even though the SSB is higher. The fishery exploits
different year classes at different rates. The reduction in the exploita-
tion at some abundant ages results in similar catch advice for a higher
SSB, while maintaining the same overall exploitation rate.

Last year the recruitment was estimated at age 0; this year’s assess-
ment is based on recruitment-at-age 1.

Comparison with the October 2007 advice

In the October 2007 forecast, the fishing mortality for 2007 assum-
inga TAC of 1 280 000 t in 2007 was estimated as WF5_1,=0.127 but
using a wrong calculation. This has now been corrected and this re-
sults in a lower estimated fishing mortality for 2007: WFs_1,=0.100.

In October 2007, the WFs4,=0.125 from the agreed management
plan resulted in a calculated TAC for 2008 1 266 000 t. This has
now been revised to 1 518 000 t. These changes have only minor
affects on the spawning stock both in 2008 and 2009.

Source of information

Report of the Northern Pelagic and Blue Whiting Fisheries Working
Group, 27 August—1 September 2007 (ICES CM 2007/ACFM:29).
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ICES Predicted catch Agreed ACFM
S Advice corresp. to advice TAC Catch
1987 TAC 150 115 127
1988 TAC 120-150 120 135
1989 TAC 100 100 104
1990 TAC 80 80 86
1991 No fishing from a biological point of view 0 76 85
1992 No fishing from a biological point of view 0 98 104
1993 No increase in F 119 200 232
1994 Gradual increase in F towards Fy; TAC suggested 334 450 479
1995 No increase in F 513 None' 906
1996 Keep SSB above 2.5 million t - None’ 1217
1997 Keep SSB above 2.5 million t - 1 500 1420
1998 Do not exceed the harvest control rule - 1300 1223
1999 Do not exceed the harvest control rule 1263 1300 1235
2000 Do not exceed the harvest control rule Max 1 500 1250 1207
2001 Do not exceed the harvest control rule 753 850 770
2002 Do not exceed the harvest control rule 853 850 809
2003 Do not exceed the harvest control rule 710 711° 773
2004 Do not exceed the harvest control rule 825 825° 794
2005 Do not exceed the harvest control rule 890 1000° 1003
2006 Do not exceed the harvest control rule 732 967° 969
2007 Do not exceed the harvest control rule 1280 1280
2008 Do not exceed the harvest control rule 1518
Weights in ‘000 t.

' Autonomous TACs totaling 900 000 t.
?Autonomous TACs totaling 1 425 000 t were set by April 1996.
* There was no agreement on the TAC, the number is the sum of autonomous quotas from the individual Parties.

Norwegian spring-spawning herring

SSB ('000 tonnes Fishing mortality: 5-14 i : illi
14000 ( ) 120 g y 300 Recruitment. Age: 1 (millions)
12000 7 1.00 - 250 -
10000 -
0.80 4 200 -
8000 -
0.60 4 150 4
6000 -
0.40 4 100 4
4000 -
2000 | 0.20 1 50 1
0 T T T 0.00 T T T 0 T T T
1990 1995 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005
Figure 9.4.5.3  Norwegian spring-spawning herring. Historical performance of the assessment (SSB, fishing mortality, and recruitment).
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Table 9.4.5.1 Total catch of Norwegian spring-spawning herring (tonnes) since 1972. Data provided
7 e
= g 5 &
z —5 - = = Ts; ; § E © -] s
> z g a = = = z Q =] &) = = 7] =
1972 13,161 - - - - - - - - - - - - 13,161
1973 7,017 - - - - - - - - - - - - 7,017
1974 7,619 - - - - - - - - - - - - 7,619
1975 13,713 - - - - - - - - - - - - 13,713
1976 10,436 - - - - - - - - - - - - 10,436
1977 22,706 - - - - - - - - - - - - 22,706
1978 19,824 - - - - - - - - - - - - 19,824
1979 12,864 - - - - - - - - - - - - 12,864
1980 18,577 - - - - - - - - - - - - 18,577
1981 13,736 - - - - - - - - - - - - 13,736
1982 16,655 - - - - - - - - - - - - 16,655
1983 23,054 - - - - - - - - - - - - 23,054
1984 53,532 - - - - - - - - - - - - 53,532
1985 167,272 2,600 - - - - - - - - - - - 169,872
1986 199,256 26,000 - - - - - - - - - - - 225,256
1987 108,417 18,889 - - - - - - - - - - - 127,306
1988 115,076 20,225 - - - - - - - - - - - 135,301
1989 88,707 15,123 - - - - - - - - - - - 103,830
1990 74,604 11,807 - - - - - - - - - - - 86,411
1991 73,683 11,000 - - - - - - - - - - - 84,683
1992 91,111 13,337 - - - - - - - - - - - 104,448
1993 199,771 32,645 - - - - - - - - - - - 232457
1994 380,771 74,400 - 2911 21,146 . - - . . . . - 479228
1995 529,838 101,987 30,577 57,084 174,109 - 7,969 2,500 881 556 - - - 905,501
1996 699,161 119,290 60,681 52,788 164,957 19,541 19,664 - 46,131 11,978 - - 22,424 1,220,283
1997 860,963 168,900 44,292 59,987 220,154 11,179 8,694 - 25,149 6,190 1,500 - 19,499 1,426,507
1998 743,925 124,049 35519 68,136 197,789 2,437 12,827 - 15,971 7,003 605 - 14,863 1,223,131
1999 740,640 157,328 37,010 55,527 203,381 2,412 5871 - 19,207 . . - 14,057  1,235433
2000 713,500 163,261 34,968 68,625 186,035 8,939 - - 14,096 3,298 - - 14,749 1,207,201
2001 495,036 109,054 24,038 34,170 77,693 6,070 6,439 - 12,230 1,588 - - 9,818 766,136
2002 487,233 113,763 18,998 32,302 127,197 1,699 9,392 - 3,482 3,017 - 1,226 9,486 807,795
2003% 477,573 122,846 14,144 27,943 117,910 1,400 8,678 - 9,214 3,371 - - 6,431 789,510
2004 477,076 115,876 23,111 42,771 102,787 11 17,369 - 1,869 4,810 400 - 7,986 794,066
2005% 580,804 132,099 28,368 65,071 156,467 - 21,517 - - 17,676 0 561 680 1,003,243
2006** 567,237 120,836 18,449 63,137 157,474 4,693 11,625 - 12,523%** 9,958 80 - 2,946 968,958

*In 2003 the Norwegian catches were raised by 39,433 to account for changes in percentages of water content.

**Preliminary, as provided by Working Group members.
***Scotland and Northern Ireland combined.
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Table 9.4.5.2 Norwegian spring-spawning herring.

Year Recruitment SSB Landings F weighted
Age 1 1st of January Ages 5-14
billions Million tonnes tonnes

1950 26.5 14.653 826,100 0.058
1951 302 12.913 1,277,900 0.070
1952 58.5 11.29 1,254,800 0.073
1953 30.5 9.671 1,074,400 0.066
1954 314 8.937 1,644,500 0.113
1955 10.3 9.556 1,359,800 0.078
1956 6.85 11.234 1,659,400 0.110
1957 8.72 9.913 1,318,500 0.103
1958 7.14 8.939 986,300 0.079
1959 3.23 7.392 1,111,100 0.113
1960 156 6.022 1,101,800 0.136
1961 72.1 4.515 830,100 0.104
1962 27 3.547 848,600 0.146
1963 5.37 2.746 984,500 0.253
1964 65.6 2.597 1,281,800 0.226
1965 35.9 3.164 1,547,700 0.278
1966 1.98 2.887 1,955,000 0.696
1967 184 1.515 1,677,200 1.519
1968 1.33 0.356 712,200 3.493
1969 0.972 0.151 67,800 0.590
1970 3.62 0.075 62,300 1.320
1971 0.193 0.034 21,100 1.525
1972 0.077 0.017 13,161 1.497
1973 0.168 0.088 7,017 1.173
1974 5.22 0.094 7,619 0.114
1975 3.47 0.082 13,713 0.190
1976 1.19 0.142 10,436 0.106
1977 4.08 0.294 22,706 0.111
1978 2.04 0.367 19,824 0.043
1979 2.51 0.398 12,864 0.024
1980 5.06 0.483 18,577 0.034
1981 0.595 0.517 13,736 0.022
1982 0.442 0.516 16,655 0.020
1983 0.938 0.589 23,054 0.029
1984 145 0.617 53,532 0.090
1985 4.67 0.529 169,872 0.379
1986 152 0.453 225,256 1.074
1987 2.45 0.982 127,306 0.404
1988 3.71 3.097 135,301 0.040
1989 12.9 3.772 103,830 0.026
1990 31.3 3.93 86,411 0.020
1991 51.2 4.096 84,683 0.022
1992 144 3.961 104,448 0.026
1993 170 3.857 232,457 0.060
1994 554 4414 479,228 0.120
1995 20.1 5.439 905,501 0.206
1996 7.99 7.258 1,220,283 0.169
1997 30.7 8.839 1,426,507 0.160
1998 20.7 8.294 1,223,131 0.136
1999 135 7.918 1,235,433 0.160
2000 111 6.896 1,207,201 0.184
2001 279 5.89 766,136 0.141
2002 15.1 6.106 807,795 0.144
2003 182 7.84 750,077 0.091
2004 35.0% 8.955 793,666 0.074
2005 135.0 ** 9.629 1,003,243 0.099
2006 30.1H** 12.327 968,958 0.102
2007 11.898

Average 42.8 4.575 664,781 0.323

* original value 96.9 replaced in forecast by GM mean 1986-2005.
** original value 225.0 replaced in forecast by year class similar as 1998 year class.
*** does not contribute to catch and is not used in predictions.
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North East Atdantic Mackerel

(combined Southern,Western and North Sea spawning components)

For latest information, see: http://lwww.ices.dk

I MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS = SINGLE STOCK CONSIDERATIONS

SSB is uncertain but declined from 1999 to 2002
and has been increasing since. This stock is being
harvested unsustainably and F in 2006 is at F,,.
Fishing mortality in recent years has been above
F... but is decreasing due to lower catches and ris-
ing biomass.

FSS agrees with the ICES and STECF advice that
fishing within the agreed management plan
(F = 0.15-0.2) would correspond to landings in 2008
of between 349,000 t and 456,000 t, with an ex-
pected increase in SSB of 3-9% in 2009, compared
to 2007. FSS points out that to be consistent with
the precautionary approach, fishing at F = 0.17
corresponds to catches of 392,000 t in 2008.

FSS agrees with the additional ICES and STECF

advice that;

e The North Sea spawning component still
needs the maximum possible protection;

e There should be no fishing for mackerel in Di-
visions llla and IVb,c at any time of the year;

e  There should be no fishing for mackerel in Divi-
sion IVa during the period 15 February-31 July;

e The 30 cm minimum landing size at present in
force in Sub-area IV should be maintained;

There is now a provision in the coastal states
agreement for observers to be placed on vessels
with a licence to fish mackerel. FSS agrees with
ICES that observer coverage should be 100%.

The TAC was decided in November 2007 at the
coastal states meeting so the EC policy on fishing
opportunities does not apply. The negotiations
agreed to set a TAC based on an F at the upper
end of the TAC setting arrangement. This agree-
ment corresponds to a TAC of 456,000 t for 2008.

Recent work on the development of a long term
management plan for NEA mackerel suggests that
F associated with maximising long term yield and
minimising risk to the stock is likely below the upper
bound of the current coastal states agreement. This
work also suggests that a safe trigger biomass for
the long term management of this stock is likely to
be above the 2.3 million tonnes agreed in the coastal
states arrangement. Under these conditions the av-
erage long term yield is below 600,000 t.
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Red Boxes-TAC/Management Areas
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Blue Shading— Assessment Area

CURRENT MANAGEMENT

The TAC was agreed by the Coastal States (EU,
Norway and Faeroe Islands). It is divided into a
number of components: North Sea TAC (EU and
Norway), Western TAC (EU, Norway and Faeroes),
Southern TAC (EU only) and NEAFC TAC (Coastal
States, Russia and Iceland). In addition, Norway
grants 1,865 t of quota to Sweden.

There is an ad-hoc agreement between the coastal
states (EU, Norway and Faroe Is) for setting the
TAC for the stock. This agreement is quoted
overleaf in the ACFM advice summary.

The total TAC set for 2007 was 472,000 t. The EU
TAC was 319,141 t including the southern areas and
the Irish share of the EU quota was 54,369 t .

The Irish quota is allocated to the pelagic and
polyvalent fleet segments in different ways. The
polyvalent segment allocation is 7,000 t, and does
not vary according to the size of the Irish quota.
The remainder is allocated to the pelagic segment
according to an allocation key.

In 2007 Ireland agreed not to fish 3,687 t of its
quota. This measure was in response to
investigations which documented illegal landings into
Scottish factories, by Irish and UK vessels in 2005.
The Cornwall box remains closed to directed
trawling for mackerel.
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2007 % EU Quota Allocations

EIRE 21.2%
M GER 6.4%
OFRA 4.2%
ENL 9.3%

B UK 58.3%
[ SPA 0.01%
EEST 0.1%
OPOL 0.4%
O LAT 0.04%
W LIT 0.04%

\

ADDITIONAL INFORMATION

. Misreporting of catches continues to be a serious
problem. The estimate of SSB in 2006 may be biased
due to unknown quantities of missing catch. This was
estimated by ICES to be at least 60% of the figure
used in the assessment in 2006. The status of the
SSB relative to B,,and the estimates of fishing
mortality are not biased by missing catch so long as
there have not been large changes in the quantities
of missing catch over time.

2. FSS further notes that F in 2006 was at Fy,, but is
expected to fall in 2007 (based on assumed catches)
to about 0.23, and may fall within the coastal states
range in the near future if enforcement continues to
improve and recruitment remains average.

3. Important improvements in enforcement have been
taken by UK and lIreland in 2005 & 2006 and
continued in 2007.

4. Over the past 4 years recruitment has fluctuated
more widely than since the mid 1980s. The 2001
year class is the lowest observed, and the 2002 year
class is the highest observed.

5. The fishery is dominated by Norway, United
Kingdom (Scotland), Ireland and Russia. The main
Irish catches are taken by refrigerated sea water
(RSW) vessels.

6. The total catch in 2006 was 472,652 t while the Irish
catch was about 40,664 t.

7. Discard and slipping estimates are only available from
three countries (about 18,000 t in 2006) and are
considered large underestimates. High-grading might
be considered common practice as the Japanese
market favours larger fish. In the last few years the
market for smaller fish has improved.

8. Irish and Scottish fleets are though to have similar
patterns of discarding.

ICES ADVICE

9.4.2
State of the stock
Spawning Fishing Fishing Fishing
biomass in mortality in mortality in mortality in
relation to relation to relation to relation to
precautionary | precautionary | highest yield target fishing
limits limits mortality
Uncertain Harvested Overexploited | Above target
unsustainably
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Based on the most recent estimates of fishing mortality, ICES classi-
fies the stock as being harvested unsustainably. Fishing mortality in
2006 is estimated to be at Fj;,,. Because of the unknown levels of
underreporting in the catch, SSB in recent years relative to By, can-
not be accurately estimated, but indications are that SSB has in-
creased since 2003 and has been stable for the last 3 years at around
B,.. The stock has been showing much more variable recruitment
over the recent years compared to the past. The 2000 and 2003 year
classes are estimated to be poor, while both the 2001 and the 2002
year classes are above average. The 2002 year class is estimated to
be the highest in the time-series. There is insufficient information to
confirm the sizes of the 2004, 2005, and 2006 year classes.

Management objectives

The agreed record of negotiations between Norway, Faroe Islands, and
EU in 1999 states:

“For 2000 and subsequent years, the Parties agreed to restrict their

fishing on the basis of a TAC consistent with a fishing mortality in
the range of 0.15 - 0.20 for appropriate age groups as defined by
ICES, unless future scientific advice requires modification of the
fishing mortality rate.”

“Should the SSB fall below a reference point of 2 300 000 tonnes
(B,o), the fishing mortality rate, referred to under paragraph 1, shall
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be adapted in the light of scientific estimates of the conditions pre-
vailing. Such adaptation shall ensure a safe and rapid recovery of
the SSB to a level in excess of 2 300 000 tonnes.”

“The Parties shall, as appropriate, review and revise these manage-
ment measures and strategies on the basis of any new advice pro-
vided by ICES.”

ICES considers the agreement to be consistent with the precautionary
approach, if F on average is kept below F,, = 0.17. The rationale for

Reference points

ICES proposing F,, = 0.17 is to have a high probability of avoiding
exploiting the stock above Fj,,. In addition, projections indicate that
F = 0.17 will optimize long-term yield and at the same time result in
a low risk of the stock decreasing below By,. However, the manage-
ment plan does not specify measures that would apply under poor
stock conditions that preclude further evaluation. Furthermore, the
management plan assumes that catch information is unbiased so that
absolute estimates of SSB can be produced. This condition has not
been met for a number of years.

Type Value Technical basis
Biim no biological basis for defining By,
. Bpa 2.3 million t Bioss in Western stock raised by 15%: = 2.3 million t
Precautionary - - -
approach Fiim 0.26, the .ﬁshlng mortality estimated to lead | Fjoss= 0.26.
to potential stock collapse 6
I 0.17 Fiim * 0.65.
Targets F, Between 0.15 to 0.20 Management plan.
B, > 2.3 million t

Unchanged since 1998, target reference points added in 1999.

Yield and spawning biomass per Recruit
Single-stock exploitation boundaries Freference points:
ICES advises that any agreed TAC should cover all areas where Fish Mort Yield/R SSB/R
Northeast Atlantic mackerel are fished. ICES advises that the existing Ages 4-8
measures to protect the North Sea spawning component remain in
place. These are: Average last 3 years 0.32 0.17 0.55
®  There should be no fishing for mackerel in Divisions IIla and Finax 0.72 0.17 0.30
IVb,c at any time of the year; Fo. 0.17 0.15 0.81
®  There should be no fishing for mackerel in Division IVa during Fined 0.24 0.16 0.67
the period 15 February-31 July;
®  The 30-cm minimum landing size at present in force in Subarea
IV should be maintained.
Exploitation boundaries in relation to existing management plans
The agreed management plan (F between 0.15 and 0.20) would imply
catches between 349 000 t and 456 000 t in 2008 with an expected
increase in SSB of 4-9% in 2009 compared to 2007.
Short-/medium-term implications
Outlook for 2008
Basis: Catch(2007) =499 (TAC plus 18 reported discards minus 21 that the UK and Ireland have agreed not to fish);
F(2007) = 0.2272; R72-03 = GM = 3696 million; SSB(2007) = 2231.
F(2008 SSB(2008) SSB(2009) | Implied
Rationale | Catches(2008) Basis s s change in
& 2009) Spawning time | Spawning time cateh
Zero catch 0 0 F=0 2395 2845 -100%
Status quo 578 0.26 2006 2180 2160 16%
122 0.05 F(management plan upper bound) *0.25 2353 2695 -76%
238 0.10 F(management plan upper bound) *0.5 2311 2554 -52%
349 0.15 F(management plan lower bound) 2270 2422 -30%
392 0.17 Fo. 2254 2372 -21%
456 0.20 F(management plan upper bound) 2230 2299 -9%
497 0.22 F(management plan upper bound) *1.1 2212 2251 0%
558 0.25 F(management plan upper bound) *1.25 2188 2182 12%
732 0.34 F,, *2 2120 1990 47%
Weights in ‘000 t.
Catches for 2007 include minimum discards estimated at about 4%.
Shaded scenarios are not considered consistent with the management plan.
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Management considerations

The estimates of catches by ICES have exceeded the annual TACs in
most years, sometimes by a considerable amount, in particular when
the TACs were low. However, there are strong indications of substan-
tial further underreporting of catches for this stock which is a matter
of concern. Analyses carried out by ICES suggest an underestimation
of catch by 60% or more over a period of at least 14 years up to 2001
compared to the ACFM catches. In some countries measures have
been taken to improve the situation. However, the present analyses
indicate that unreported catches are still a major uncertainty affecting
the reliability of the assessment.

The incomplete information on the catches results in a large bias
(underestimate) in the estimates of the spawning stock. The egg sur-
vey estimates indicate spawning biomasses with a factor of at least 1.4
higher. However, the trend in SSB, estimated by the assessment, is
considered to be representative of the trend in the stock. The estimated
fishing mortalities are also considered to be broadly representative of
the fishery.

While the current catch used by ICES includes some recently docu-
mented previously unreported catch, the catch forecasts, provided by
ICES, do not take into account the present practice of underreporting
and assumes that apart from the predicted catches, additional unre-
ported catches of similar magnitude to that taken in previous years
will be taken in the future.

Reduction in underreporting of catches is expected to lead to a slow
increase in SSB in the stock. The triennial egg survey provides the
only direct source of data on SSB, and it may take two or more sur-
veys before any increase in SSB can be detected in these surveys.
Once observed, rises in SSB will result in increased catches.

Between 1992 and 2002, there was a downward trend in SSB, because
removals from the stock have repeatedly exceeded the annual produc-
tion of the stock. The current assessment indicates that the biomass
has increased since 2002 due to a combination of high recruitment and
lower fishing mortality.

Currently, the stock appears to be subject to increased variability in
recruitment and, should this continue, the stock trajectory may be
more variable in the future. This should be taken into consideration in
developing a harvest control rule. ICES is preparing a response to a
special request for a management plan evaluation for NE Atlantic
mackerel.

Some surveys and fisheries for other species observe changes in the
distribution of mackerel, with decreased abundance in the south and
increasing numbers of mackerel to the north and the west and in the
Skagerrak and Kattegat. These changes may have an impact on both
fisheries and stock dynamics.

The measures advised by ACFM to protect the North Sea spawning
component aim at setting the conditions for making a recovery of this
component possible. Before the late 1960s, the North Sea spawning
biomass of mackerel was estimated at above 3 million tonnes. Due to
overexploitation, recruitment has failed since 1969, leading to a de-
cline in the stock. The North Sea spawning component has increased
since 1999, but continued protection is needed as it is still very small.
Given that the stock is currently increasing, it is recommended that a
new management plan be developed.

The closure of the mackerel fishery in Divisions IVb,c and Illa
throughout the whole year is designed to protect the North Sea compo-
nent in this area and also the juvenile Western mackerel which are

numerous, particularly in Division IVb,c during the second half of the
year. This closure has unfortunately resulted in increased discards of
mackerel in the non-directed fisheries (especially horse mackerel
fisheries) in these areas as vessels at present are permitted to take only
10% of their catch as mackerel bycatch. No data on the actual amount
of mackerel bycaught are available, but the reported landings of mack-
erel in Divisions Illa and IVb,c from 1997 onwards might seriously
underestimate catches due to discarded bycatch.

The advised closure of Division IVa for fishing during the first half of
the year is based on the perception that the western mackerel enter the
North Sea in July/August, and stay there until December before mi-
grating back to their spawning areas. Updated observations taken in
the late 1990s suggested that this return migration actually started in
mid- to late February. This was believed to result in large-scale misre-
porting from the northern part of the North Sea (Division IVa) to
Division Vla. It was recommended that the closure date for IVa be
extended to the 15th of February. This was adopted for the 1999/2000
fishing season onwards. However, misreporting from IVa to Vla con-
tinues to occur.

In the southern part of the distribution area, Atlantic mackerel
(Scomber scombrus) can be caught together with Spanish mackerel
(Scomber japonicus). In recent years, catches of Spanish mackerel
have increased. The catch in 2005 was the highest since 1982. Catches
of both species are landed separately. ICES advice applies to Atlantic
mackerel only.

Factors affecting the fisheries and the stock

Mackerel is mainly exploited in a directed fishery for human con-
sumption. This fishery tends to target bigger fish and there is evidence
that this does cause discarding of smaller, marketable fish
(highgrading).

Regulations and their effects

Management has aimed at a fishing mortality in the range of 0.15-0.2
since 1998. The fishing mortality realized since then has been in the
range of 0.26 to 0.45. The current assessment shows reduced F and
increased biomass after the reductions in reported catches in 2003 and
beyond.

Other factors

Stock components: ICES currently uses the term “North East Atlantic
Mackerel” to define the mackerel present in the area extending from
ICES Division IXa in the south to Division Ila in the north, including
mackerel in the North Sea and Division Illa. The spawning areas of
mackerel are widely spread, and only the stock in the North Sea is
sufficiently distinct to be clearly identified as a separate spawning
component. Tagging experiments have demonstrated that after spawn-
ing, fish from Southern and Western areas migrate to feed in the Nor-
wegian Sea and the North Sea during the second half of the year. In
the North Sea they mix with the North Sea component. Since it is
currently impossible to allocate catches to the stocks previously con-
sidered by ICES, they are at present, for practical reasons, considered
as one stock: the North East Atlantic Mackerel Stock. Catches cannot
be allocated specifically to spawning area components on biological
grounds, but by convention the catches from the Southern and Western
components are separated according to the area in which they are taken.

In order to be able to keep track of the development of the spawning
biomasses in the different spawning areas, the North East Atlantic
mackerel stock is divided into three area components: the Western
Spawning Component, the North Sea Spawning Component, and the
Southern Spawning Component:

Northeast Atlantic Mackerel

Distributed and fished in ICES Subareas and Divisions Ila, Illa, IV, Vb, VI, VII, VIII, and IXa.

Spawning component Western

Southern North Sea

Spawning Areas VI, VII, VIIla,b,d,e.

VllIc, IXa. 1V, Illa.
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The Western Component is defined as mackerel spawning in the
western area (ICES Divisions and Subareas VI, VII, and VIII
a,b,d,e). This component currently comprises 81% of the entire
North East Atlantic stock. Similarly, the Southern Component is
defined as mackerel spawning in the southern area (ICES Divisions
VlIlIc and 1Xa). Although the North Sea component has been at an
extremely low level since the early 1970s, ACFM regards the North
Sea Component as still existing. This component spawns in the
North Sea and Skagerrak (ICES Subarea IV and Division Illa). Cur-
rent knowledge of the state of the spawning components is summa-
rized below.

Western Component: The catches of this component were low in the
1960s, but increased to more than 800 000 t in 1993. The main catches
are taken in directed fisheries by purse-seiners and mid-water trawlers.
Large catches of the western component are taken in the northern
North Sea and in the Norwegian Sea. The 1996 catch was reduced by
about 200 000 t compared with 1995, because of a reduction in the
TAC. The catches since 1998 have been stable. The SSB of the West-
ern Component declined in the 1970s from above 3.0 million t to 2.2
million t in 1994, but was estimated to have increased to 2.7 million t
in 1999. A separate assessment for this stock component is no longer
required, as a recent extension of the time-series of NEA mackerel
data now allows the estimation of the mean recruitment from 1972
onwards. Estimates of the spawning-stock biomass, derived from egg
surveys, indicate a decrease of 14% between 1998 and 2001 and a 6%
decrease from 2001 to the 2004 survey. The preliminary results from
2007 indicate no change from 2004 to 2007.

North Sea Component: Very large catches were taken in the 1960s in
the purse-seine fishery, reaching a maximum of about 1 million t in
1967. The component subsequently collapsed and catches declined to
less than 100 000 t in the late 1970s. Catches during the last five years
have been assumed to be about 10 000 t. The 2002 and 2005 egg sur-
veys in the North Sea with limited spatial and temporal coverage both
indicate a higher egg production in the North Sea area than in 1999.
Though the North Sea spawning component has increased since
1999, it is still small.

Southern Component: Mackerel is a target species for the hand line
fleet during the spawning season in Division Vlllc, during which
about one-third of the total catches are taken. It is taken as a bycatch in
other fleets. The highest catches (87%) from the Southern Component
are taken in the first half of the year, mainly from Division VIlIc, and
consist of adult fish. In the second half of the year catches consist of
juveniles and are mainly taken in Division IXa. Catches from the
Southern Component increased from about 20 000 t in the early 1990s
to 44 000 t in 1998, and were close to 50 000 t in 2002. Estimates of
the spawning-stock biomass, derived from egg surveys, indicate a
decrease of about 50% between 1998 and 2001. However, the SSB
estimated in 2001 is similar to the survey estimates in 1995. The
SSB estimated in 2004 showed a decrease of 36% over the 2001
survey, while the preliminary results from the 2007 survey indicate a
13% increase in biomass from 2004 to 2007.

Scientific basis

Data and methods

This assessment is based on catch numbers-at-age for the period 1972—
2006 and triennial egg survey estimates of SSB from 1992 to 2007.
Exploratory assessments using different assessment models gave com-
parable results. The estimate of total mortality in the past is in line with
estimates from tag recapture studies.

Some sampling for discards has been carried out since 2000 and a
formal requirement was initiated in the EU in 2002. Estimating pro-
portions of catch discarded and slipped is problematic in pelagic fish-
eries due to high variability in discard and slipping practices. In some
fleets no sampling for discards is carried out. Recently information on
these practices has been improving; current estimates from sampled
fleets indicate that discarding is a small percentage of the total.
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Acoustic survey data have been available for this stock since 1999, but
have not been used in the assessment because: 1) they do not cover the
entire geographic range, 2) there are difficulties with the estimation of
fish density, and 3) there could be species identification issues in some
areas.

Recruit surveys provide information on the distribution of young
mackerel, but are subject to high variability and have not proved useful
in estimating year-class strength.

Information from the fishing industry

The fishing industry has informed ICES that in all the EU fishing
fleets targeting mackerel, large quantities of juvenile and adult mack-
erel are being seen on the fishing grounds. This is not confined to one
area or to one member state’s fleet. In addition the abundance of mack-
erel in the entire distribution area is creating major problems with
unwanted bycatches for fleets not targeting mackerel. The fishing
industry considers that appropriate mechanisms should be put in place
with ICES to incorporate this information appropriately in the mack-
erel assessment.

Uncertainties in assessment and forecast

Due to the lack of fishery-independent data, the absence of age-
disaggregated information for the spawning-stock index and the
uncertainty in the magnitude of catches, the levels of SSB are uncer-
tain, but F and the trend in SSB appear to be better estimated.

There are conflicting signals concerning recent recruitment, between
catch data and relatively noisy recruit surveys. Both the catch and
surveys indicate a large 2002 year class, which the assessment esti-
mates at about 20% above the previously observed highest recruit-
ment. Year classes are not seen in catch data until they are at least 3
years old, therefore the 2004—2006 year classes are still poorly esti-
mated. Recruit surveys are noisy and have been found in the past to
be unreliable.

The assessment is sensitive to reported levels of catch that have been
found to be substantially affected by underreporting (see above).

Comparison with previous assessment and advice

This year’s assessment was a benchmark assessment, incorporating a
new triennial egg survey with only minor revision of catch. There
has been a minor revision of —4% to the estimate of SSB in 2005 and
a small upward revision in F. Comparative assessments performed
with different models gave broadly similar results. This year’s as-
sessment indicates higher fishing mortality on older fish than assess-
ments carried out over the last 5 years.

Some information on the level of discards is available and was in-
cluded in the assessment, but the amount included does not appear to
be sufficient to capture the full scale of discarding.

Inclusion of a new independent data point and re-evaluation of the
data has resulted in a moderate downward revision of about 4% in
the stock size, and 10% increase in recent fishing mortality, and
consequently changes to catch predictions and TAC advice.

Source of information

Report of the Working Group on the Assessment of Mackerel, Horse
Mackerel, Sardine, and Anchovy, ICES Headquarters, Copenhagen
4-13 September 2007 (ICES CM 2007/ACFM:31).
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Catch data for combined area

Year ICES Predicted catch Total Agreed Official Disc.' ACFM
Advice corresp. to advice TAC? Landings’ slip catch®*
1987 Given by stock component 442 616 11 655
1988 Given by stock component 610 622 36 680
1989 Given by stock component 532 576 7 590
1990 Given by stock component 562 580 16 628
1991 Given by stock component 612 609 31 668
1992 Given by stock component 707 729 25 760
1993 Given by stock component 767 784 18 825
1994 Given by stock component 837 794 5 821
1995 Given by stock component 645 729 8 756
1996 Significant reduction in F - 452 509 11 564
1997 Significant reduction in F - 470 517 19 570
1998 F between 0.15 and 0.2 498 549 627 8 667
1999 F of 0.15 consistent with PA 437 562 585 n/a 640
2000 F=0.17: F;, 642 612 655 2 738
2001 F=0.17: F;, 665 670 660 1 737
2002 F=0.17: F;, 694 683 685 24 773
2003 F=0.17: F;, 542 583 600 9 670
2004 F=0.17: Fy, 545 532 587 11 650
2005 F=0.15t0 0.20 [320-420] 422 447 20 543
2006 F=0.15t0 0.20 [373-487] 444 318° 18 473
2007 F=0.15t0 0.20 [390-509] 502
2008 F=0.15t0 0.20 [349-456]
Weights in ‘000 t.
"Data on discards and slipping from only two fleets. 2Landings and discards from Ila, IIIa, IV, Vb, VI, VII, VIII, and IXa.
3All areas except some catches in international waters in IL. “Catches updated in 2003 with revisions from SGDRAMA in 2002.
3 Updated from last year with ICES Fishbase data. ¢ Incomplete.

n/a = not available.

Catch data for western component

Year ICES Predicted catch Agreed Disc. ACFM
Advice corresp. to advice TAC! slip catch®
1987 SSB = 1.5 mill. t; TAC 380 405 11 633
1988 F =F,,; TAC; closed area; landing size 430 573 36 656
1989 Halt SSB decline; TAC 355 495 7 571
1990 TAC; F=Fy, 480 525 16 606
1991 TAC; F=F, 500 575 31 647
1992 TAC for both 1992 and 1993 670 670 25 742
1993 TAC for both 1992 and 1993 670 730 18 805
1994 No long-term gains in increased F 831° 800 5 796
1995 20% reduction in F 530 608 8 728
1996 No separate advice - 422 11 529
1997 No separate advice - 416 19 529
1998 No separate advice - 514 8 623
1999 No separate advice - 520 0 597
2000 No separate advice - 573 2 703
2001 No separate advice - 630 1 694
2002 No separate advice - 642 24 723
2003 No separate advice - 548 9 644
2004 No separate advice - 500 11 615
2005 No separate advice - 397 20 494
2006 No separate advice - 418° 17 420
2007 No separate advice - 472
2008 No separate advice -

Weights in ‘000 t.

'TAC for mackerel taken in all areas VI, VII, VIIIa,b,d, Vb, Ila, Illa, and IVa.

?Landings and discards of Western component; includes some catches of North Sea component.
3Catch at status quo F.

“Catches updated in 2003 with revisions from SGDRAMA in 2002. .

SRevised from last year (was 392).
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Catch data for North Sea component

Year ICES Predicted catch cor- Agreed ACFM

Advice resp. to advice' TAC? catch’®
1987  Lowest practical level LPL 55 3
1988  Closed areas and seasons; min. landing size; bycatch regulations LPL 55 6
1989  Closed areas and seasons; min. landing size; bycatch regulations LPL 49.2 7
1990  Closed areas and seasons; min. landing size; bycatch regulations LPL 45.2 10
1991  Closed areas and seasons; min. landing size; bycatch regulations LPL 65.5 A
1992 Closed areas and seasons; min. landing size; bycatch regulations LPL 76.3 A
1993  Maximum protection; closed areas and seasons; min landing size LPL 83.1 A
1994  Maximum protection; closed areas and seasons; min landing size LPL 95.7 A
1995  Maximum protection; closed areas and seasons; min landing size LPL 76.3 A
1996  Maximum protection; closed areas and seasons; min landing size LPL 52.8 A
1997  Maximum protection; closed areas and seasons; min landing size LPL 52.8 A
1998  Maximum protection; closed areas and seasons; min landing size LPL 62.5 A
1999  Maximum protection; closed areas and seasons; min landing size LPL 62.5 A
2000 Maximum protection; closed areas and seasons; min landing size LPL 69.7 A
2001  Maximum protection; closed areas and seasons; min landing size LPL 71.4 A
2002  Maximum protection; closed areas and seasons; min landing size LPL 72.9 A
2003  Maximum protection; closed areas and seasons; min landing size LPL 62.5 A
2004  Maximum protection; closed areas and seasons; min landing size LPL 57.7 A
2005  Maximum protection; closed areas and seasons; min landing size LPL 449 A
2006  Maximum protection; closed areas and seasons; min landing size LPL 471 A
2007  Maximum protection; closed areas and seasons; min landing size LPL 53.1 A
2008 Maximum protection; closed areas and seasons; min landing size LPL

Weights in ‘000 t.

'Subarea IV and Division Illa.

2TAC for Subarea IV, Divisions Ila, I1Ib,c,d (EU zone), and Division Ila (EU zone).
*Estimated landings of North Sea component.

“No information.

Catch data for southern component

Year ICES Predicted catch corresp. Agreed ACFM
Advice to advice TAC! Catch?
1987 Reduce juvenile exploitation - 36.57 22
1988 Reduce juvenile exploitation - 36.57 25
1989 No advice - 36.57 18
1990 Reduce juvenile exploitation - 36.57 21
1991 Reduce juvenile exploitation - 36.57 21
1992 No advice - 36.57 18
1993 No advice - 36.57 20
1994 No advice - 36.57 25
1995 No advice - 36.57 28
1996 No separate advice - 30.00 34
1997 No separate advice - 30.00 41
1998 No separate advice - 35.00 44
1999 No separate advice - 35.00 44
2000 No separate advice - 39.20 36
2001 No separate advice - 40.18 43
2002 No separate advice - 41.10 50
2003 No separate advice - 35.00 26
2004 No separate advice - 3231 35
2005 No separate advice - 24.87 50
2006 No separate advice - 26.18 53
2007 No separate advice - 29.61
2008 No separate advice -

Weights in ‘000 t.
'Division VIIIc, Subareas IX and X, and CECAF Division 34.1.1 (EU waters only).
2Catches updated in 2003 with revisions from SGDRAMA in 2002.
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Mackerel (combined Southern, Western & N.Sea spawn.comp.)

SSB ('000 tonnes Fishing mortality: 4-8 i : illi
4500 ( ) 0.50 g9 y! 10 Recruitment. Age: 0 (millions)
4000 0.45 4 91
3500 | 0.40 8
2000 | 0.35 1 71
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1500
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Figure 9.4.2.3 Mackerel (combined Southern, Western, and N. Sea spawning components). Historical performance of the assessments.
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Table 9.4.2.2 Mackerel (combined Southern, Western, and N. Sea spawning components).

Year Recruitment SSB Landings Mean F
Age 0 Ages 4-8
thousands tonnes tonnes
1972 2113060 361262
1973 4747460 570719
1974 3984480 607473
1975 4905470 784329
1976 4924410 828434
1977 962280 620016 0.1941
1978 3226630 736519 0.1919
1979 5296700 842739 0.2551
1980 5544300 2126345 734950 0.2471
1981 7217130 2154721 754045 0.2295
1982 2018140 2073554 716987 0.2226
1983 1556260 2365511 672283 0.2133
1984 7327480 2382121 641928 0.2229
1985 3300360 2330749 614371 0.2184
1986 3408110 2345392 602201 0.2315
1987 5072850 2334065 654992 0.2181
1988 3502190 2341130 680491 0.2416
1989 4295480 2414506 585920 0.1823
1990 3120840 2275428 626107 0.1842
1991 3530270 2521361 675665 0.2286
1992 4353120 2525235 760690 0.2590
1993 5293640 2341163 824568 0.3253
1994 4721170 2127172 819087 0.3680
1995 4213380 2272126 756277 0.3592
1996 3960550 2304179 563472 0.2536
1997 3064290 2437464 573029 0.2416
1998 2908270 2378316 666316 0.2819
1999 3372670 2419853 640309 0.2982
2000 1627480 2167131 738606 0.3524
2001 5136440 2096782 737463 0.4027
2002 8898260 1680025 772905 0.4566
2003 2574960 1672050 669600 0.4465
2004 3430070 1827658 650221 0.3987
2005 1879130 2251451 543486 0.2972
2006 4292590 2231313 472652 0.2584
2007 3696720%* 2231466
Average 3985462 2492723 671432 0.2615

* Geometric mean of R72-03.
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Western Horse Mackerel

(Divisions lla, IVa,Vb,Vla,Vlla-c,e-k,Vllla,b,d,e)

For latest information, see: http://www.ices.dk

I MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

The state of the stock is unknown, however the
assessment is considered indicative of relative
trends and shows fishing mortality to be low and
SSB to be increasing in recent years. FSS notes
that the increase in egg abundance observed in
the 2007 survey is assumed to reflect an increase
in SSB due to the maturation of the 2001 year
class. However FSS also notes that the egg abun-
dance estimate is provisional and that although
larger than most recent recruitments, the
strength of 2001 year class is not of the same or-
der of magnitude as that of 1982.

ICES has evaluated a management plan proposed
by the Pelagic RAC and found it to be consistent
with the precautionary approach in the short
term. FSS notes that the mean F arising from the
application of the HCR in the management plan is
close to that previously estimated for F,,. FSS
agrees with ICES and STECF advice for a TAC of
180,000 t for 2008-2010 based on the proposed
management plan This would translate into an
Irish quota of 36,829 t.

FSS points out that the current TAC management
areas do not correspond to the TAC area in the
proposed management plan. If the management
area limits are revised along with the adoption of
the management plan, measures should be taken to
prevent misreporting of catch taken in Divisions
Vlle,h and VIId (the latter then belonging to the
North Sea stock management area). This could be
done for example by imposing a separate TAC for
the areas where juveniles occur for both neighbour-
ing stocks. FSS endorses the proposal in the draft
management plan industry participation in moni-
toring of by-catch and unaccounted mortality.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 46). For western horse
mackerel, FSS interprets that the proposal would
result in following the advised management plan (if
it is adopted). This is consistent with the ICES,
STECF and FSS advised TAC for 2008-2010.
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CURRENT MANAGEMENT

e The TAC does not correspond to the distribution
and assessment area of the western Horse Mackerel
stock. There are three TACs under which the west-
ern Horse Mackerel Stock is fished but these also
cover parts of the North Sea and the Southern
stocks: One TAC is set for Divisions Vb, (EU waters),
Sub-areas VI and VI, and Divisions Vllla,b,d,e. An-
other TAC is set for EU waters in Division lla and
Sub-area IV and the third TAC covers the area of the
southern stock and parts of the western stock in Divi-
sions Vlllc and IX.

e The TAC only applies to EU waters. There are un-
regulated fisheries outside the TAC areas mainly by
Norwegian vessels. Catches in these unregulated fish-
eries accounted for ca. 27,000 t in 2006.

e  Since 2005, management advice for the western stock
includes a TAC allocation for Division Vlllc as this
area has now been included in the western stock defi-
nition.

e  The agreed TAC for 2007 in Divisions Vb, (EU wa-
ters), Sub-areas VI and VII, and Divisions Vllla,b,d,e.
was 137,000 t. The Irish quota for this area was
31,996 t (34,613 t adjusted).

ADDITIONAL INFORMATION

I. In the absence of reliable fisheries independent data,
absolute levels of SSB and F cannot be determined.
However the assessment is indicative of relative
trends and shows that SSB may be increasing due to
the strong 2001 year class.
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The total catch of western horse mackerel in 2006
was ca. 155000 t, which was about 27,000 t less
than in 2005.

3.  The main catches are taken by the Dutch, German
and French freezer trawler fleet, the Irish refriger-
ated sea water (RSW) vessels and the Danish Indus-
trial Fishery. In Division Vlllc the Spanish fleet take
substantial catches.

The Irish catch in 2006 was about 29,000 t and was
mainly caught west and south of Ireland in Quarter |
(Divisions VlIb, Vllh, Vllla) and northwest of Ireland
in Quarter 3 (Division Vla).

Large catches of western horse mackerel were
caught in the juvenile areas of the western English
channel and South Brittany (Divisions Vllefh;
Vllla,b,d).

51% of the total catch in numbers in 2006 consisted
of the 2001 year class. The high catch rates of this
year class suggest a strong recruitment in 2006.

The collection of biological data has improved since
1998 but still remains poor and there is a lack of
sampling data for many important horse mackerel
fishing countries.

Discarding information from all pelagic fleets is not
included in the assessment. Discarding from demer-
sal vessels should also be considered. Discarding is
considered to be a feature of this fishery.

2007 % EU Quota Allocations

IRE 23.6%
H DEN 9.1%
OGER 7.3%
FRA 4.8%
B NL 34.6%
O UK 9.8%

SPA 9.9%
OPOR 1.0%

2006 Age Distribution: International Landings, Horse
mackerel in western area
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in relation to pre- relation to precau- relation to highest relation to agreed
cautionary limits tionary limits yield target
Unknown Unknown Unknown Unknown Uncertainty of absolute level of SSB and F

In the absence of defined reference points and a full analytical assess-
ment, the state of the stock is unknown. Relative high catch rates of the
2001 year class in 20022006 and an increase in the egg production in
2007 suggest that SSB has increased in recent years. This 2001 year
class is stronger than those observed in recent years, but unlikely to be
at the same magnitude as the 1982 year class. Fishing mortality is also
believed to be relatively low.

Management objectives

There are currently no explicit agreed management objectives for this
stock. A management plan proposed by the Pelagic RAC has been
evaluated and accepted by ICES as precautionary in the short term,
but not in the long term (See 9.3.2.4 answer to EC request).

Reference points

No reference points have been defined for the revised stock unit. In
the management plan evaluation the SSB in 1982 has been used as
the limit reference point.
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Single-stock exploitation boundaries

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

Exploitation boundaries in the past were based on Fy ;. In view of the
absence of a reliable selection profile, Fy; cannot be estimated at the
present time.

Exploitation boundaries in relation to the precautionary approach

ICES recommends a TAC of 180 000 t in 2008, 2009, and 2010,
indicated by the evaluation of the proposed management plan as
being in accordance with the precautionary approach. The TAC
applies to all areas where western horse mackerel is caught.

Short-term implications

Given the uncertainty of the absolute levels of SSB, F, and R, and in
the absence of a full analytical assessment, short-term forecasts
cannot be provided.

Western Horse Mackerel



Management considerations

The 2001 year class is relatively strong and is contributing to an
increase in SSB. This implies increased catch opportunities in the
medium term within the proposed management plan.

The advice considers that the TAC applies to all fisheries catching
Western horse mackerel. In the past TACs have only been given for
parts of the distribution and fishing areas (EU waters). ICES consid-
ers that if a TAC is set for this stock under this rule, it should apply
to all areas where Western horse mackerel are caught, i.e. Divisions
Ila, Illa (western part), [Va, Vb, Vla, Vlla—c, VIle—k, and VIIla—e. If
the management area limits have been revised, measures should be
taken to prevent misreporting of catch taken in VIle,h and VIId (the
latter then belonging to the North Sea stock management area). This
could be done for example by imposing a separate TAC for the areas
where juveniles occur for both neighbouring stocks. The manage-
ment areas do not reflect the stock distribution and this causes distor-
tions in the exploitation rates.

The Pelagic RAC has put forward a management plan for Western
horse mackerel. ICES considers that this plan is precautionary in the
short term, but not in the long term (see Section 9.3.2.4). This plan
makes use of the information available in the egg surveys, and bases
three-year TACs on the slope of the three previous egg production
estimates.

Factors affecting the fisheries and the stock

The effects of regulations

The geographical range of this stock increased when the exceptional
1982 year class entered the fishery. This resulted in the development
of unregulated fisheries outside the TAC area in the northern North
Sea. At present, the TAC for the Western areas only includes Division
Vb (EU waters), Subareas VI and VII, and Divisions VIlla—e. A sepa-
rate TAC includes EU waters in Division Ila and Subarea IV. Horse
mackerel taken in Divisions Ila, Illa (western part), IVa, Vb, Vla,
Vlle—k, and VIIla—e are allocated by ICES to the Western stock. ICES
recommends that the TAC should cover catches from the full distribu-
tion of the stock.

Changes in fishing technology and fishing patterns

Western horse mackerel is taken in a variety of fisheries exploiting
juvenile fish for the human consumption market (with mid-aged fish
mostly for the Japanese market), and older fish either for human con-
sumption purposes (mostly for the African market) or for industrial
purposes.

The juvenile fishery in the Western stock distribution area has
mainly taken place in Divisions VIle-h and VIIla—d. From about
1994 onwards the fishery on juveniles expanded, resulting in a
change in exploitation pattern for the stock. This may be due to the
lack of older fish (decline of the 1982 year class) and the develop-
ment of a market for juveniles. The percentage of catch (in weight)
in the juvenile areas increased gradually from about 40% in 1997 to
about 65% in 2003, dropping again to 40% in 2005 and 2006.

The environment

Research over the last decade has shown strong links between horse
mackerel migration into northern areas and water mass transport
patterns in the northeastern Atlantic (ICES 2007 Report of
WKEFA).

Other factors

The history of this stock reflects the development of a single large year
class within the period of 23 years for which data are available. The
frequency of the occurrence of such large year classes cannot be evalu-
ated on the basis of the short time-series.
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Scientific basis

Data and methods

The triennial horse mackerel egg survey provides an index of SSB
which together with the catches form the basis for the proposed
management plan.

Time-series of index of egg production for spawning areas of West-
ern horse mackerel:

1983 513.1
1989 1762.1
1992 1712.1
1995 1264.5
1998 1135.7
2001 820.8
2004 889
2007 1434.0*

* 2007 value is provisional.

Exploratory assessments using catch and egg survey data were con-
sidered indicative of trends, but do not provide a basis for an agreed
assessment and short-term forecast. They provide information that
was used for the development of the management plan.

Uncertainties in assessment and forecast

The only fishery-independent information for this stock are meas-
ures of egg production from surveys held every three years. The
relation between egg production and SSB is uncertain. It is therefore
not possible to determine the absolute level of recruitment, stock
abundance, and fishing mortality. Only relative trends in these quan-
tities have been derived and no catch forecasts are provided. Never-
theless, these relative measures are considered to be sufficient to
provide the basis for the proposed management plan.

As in previous years and despite the data sampling regulation for EU
countries, some countries with major catches did not carry out bio-
logical sampling programmes. This data is required in order to pro-
vide a time-series of catch-at-age information that is needed to main-
tain up-to-date information on stock dynamics, and observation error
that is needed for evaluation of the management plan. Discard infor-
mation is also incomplete for this stock.

Comparison with previous assessment and advice

The perception of historical stock trends is consistent with last year’s
estimates. For recent years, the trends are slightly different, now
showing a slightly increasing spawning biomass.

Sources of information

Report of the Working Group on the Assessment of Mackerel, Horse
Mackerel, Sardine, and Anchovy, ICES Headquarters, Copenhagen,
4-13 September 2007 (ICES CM 2007/ACFM:31).

Report of the Workshop on the Integration of Environmental Infor-
mation into Fisheries Management Strategies and Advice (WKEFA).
ICES CM 2007/ACFM:25.
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Year ICES Predicted catch cor- Agreed ACFM Disc. ACFM
Advice resp. to advice’ TAC! Landings’ Slip® Catch?
1987 Not assessed - 155 157 - 157
1988 No increase in catches 102 169 184 4 188
1989 If sustained catches required; TAC 100 153 267 1 269
1990 TAC ~200 203 363 10 373
1991 Within safe biological limits - 230 328 5 334
1992 Within safe biological limits - 250 369 2 371
1993 Within safe biological limits - 250 424 9 433
1994 Prudent not to increase F - 300 385 4 389
1995 Reduction in catch - 300 509 2 511
1996 Reduction in catch - 300 379 17 397
1997 Reduction in F 173 300 440 3 443
1998 Reduction in F to 0.15 150 320 296 1 304
1999 Effectively limit catches to 200 000 t <200 265 274 - 274
2000 Effectively limit catches to 200 000 t <200 240 175 - 175
2001 Effectively limit catches to 224 000 t <224 233 191 - 191
2002 Effectively limit catches to 98 000 t <98 150 172 - 172
2003 Effectively limit catches to 113 000 t <113 137 190° 3 190°
2004 Limit catches to less than 130 000 t <130 137 157° r 158’
2005 Limit catches to less than 150 000 t <150° 137 182 - 182
2006 Limit catches to less than 150 000 t <150° 137 155 0 155
2007 Limit catches to less than 150 000 t <150° 137
2008-2010  Follow proposed management plan 180*
Weights in ‘000 t.
'Division Vb (EU waters only), Subareas VI and VII, Divisions VIlla,b,d,e.
*Divisions Ila, [Va, Vb, VIa, VIla—c, VIle—k, VIII a,b,d,e.
3Including VIIIc.
*The value of 180 is preliminary based on provisional egg survey.
600 b) SSB
a) |
500
400 i
300
200
00 A
0 ‘ : ‘ :
1982 1087 1992 1097 2002
1982 1987 1992 1997 2002
c) Age 0 d) Age 0
1982 1987 1992 1997 2002 1982 1987 1992 1997 002

Figure 9.4.3.1

Western horse mackerel . SADVF model. Plots of (a) landings, (b) the SSB trajectory,

(c) numbers-at-age 0, and (d) the same as (c), but scaled to capture more detail.

80

Western Horse Mackerel



Table 9.4.3.1 Horse mackerel general. Catches (t) in Subarea II. (Data as submitted by Working Group members.)

Country 1980 1981 1982 1983 1984 1985 1986 1987
Denmark - - - - - - - 39
France - - - - 1 1 2 2
Germany, Fed.Rep - + - - - - - -
Norway - - - 412 22 78 214 3,272
USSR - - - - - - - -
Total - + - 412 23 79 214 3,311

1988 1989 1990 1991 1992 1993 1994 1995

Faroe Islands - - 9643 1,115 9,157 1,068 - 950
Denmark - - - - - - - 200
France -2 - - - - - 55 -
Germany, Fed. Rep. 64 12 + - - - - -
Norway 6,285 4,770 9,135 3,200 4,300 2,100 4 11,300
USSR / Russia (1992-) 469 27 1,298 172 - - 700 1,633
UK (England + Wales) - - 17 - - - -
Total 6,818 4809 11,414 4487 13,457 3,168 759 14,083

1996 1997 1998 1999 2000 2001 2002 2003

Faroe Islands 1,598 799° 188° 132° 250° -
Denmark - - 1,755° -
France - - - -
Germany - - - _
Norway 887 1,170 234 2,304 841 44 1,321 22
Russia 881 648 345 121 84 16 3 2
UK (England + Wales) - - - -

Estonia - - 22

Total 3,366 2,617 2,544 2557 1175 60 1,324 24

2004 2005 2006

Faroe Islands - - 3
Denmark - - -
France - - -
Germany - - -
Norway 42 176 27
Russia

UK (England + Wales) - - -

Estonia - - -

Total 42 176 30

'Preliminary.
?Included in Subarea IV.
3Includes catches in Division Vb.
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Table 9.4.3.2 Horse mackerel general. Catches (t) in North Sea Subarea IV and Skagerrak Division Illa by country. (Data
submitted by Working Group members). Catches partly concern the North Sea horse mackerel.

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988
Belgium 8 34 7 55 20 13 13 9 10
Denmark 199 3,576 1,612 1,590 23,730 22,495 18,652 7,290 20,323
Faroe Islands 260 - - - - - - - -
France 292 421 567 366 827 298 231 189° 7847
Germany, Fed.Rep. + 139 30 52 + + - 3 153
Ireland 1,161 412 - - - - - - -
Netherlands 101 355 559 2,029° 824 160° 600° 850* 1,060°
Norway” 119 2,292 7 322 3 203 776 11,728 34,425
Poland - - - 2 94 - - - -
Sweden - - - - - - 2 - -
UK (Engl. + Wales) 11 15 6 4 - 71 3 339 373
UK (Scotland) - - - - 3 998 531 487 5,749
USSR - - - - 489 - - - -
Total 2,151 7,253 2,788 4,420 25,987 24,238 20,808 20,895 62,877
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium 10 13 - + 74 57 51 28 -
Denmark 23,329 20,605 6,982 7,755 6,120 3,921 2,432 1,433 648
Estonia - - - 293 - 17 - -
Faroe Islands - 942 340 - 360 275 - - 296
France 248 220 174 162 302 - - -
Germany, Fed.Rep. 506 2,469° 5,995 2,801 1,570 1,014 1,600 7 7,603
Ireland - 687 2,657 2,600 4,086 415 220 1,100 8,152
Netherlands 14,172 1,970 3,852 3,000 2,470 1,329 5,285 6,205 37,778
Norway 84,161 117,903 50,000 96,000 126,800 94,000 84,747 14,639 45314
Poland - - - - - - - - -
Sweden - 102 953 800 697 2,087 - 95 232
UK (Engl. + Wales) 10 10 132 4 115 389 478 40 242
UK (N. Ireland) - - 350 - - - - -
UK (Scotland) 2,093 458 7,309 996 1,059 7,582 3,650 2,442 10,511
USSR / Russia (1992-) - - -
Unallocated + discards 12,482* -317° -750* -278° -3,270 1,511 -28 136  -31,615
Total 112,047 145,062 77,904 114,133 140,383 112,580 98,452 26,125 79,161
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Belgium 19 21 19 19 1,004 5 4 6 3
Denmark 2,048 8,006 4,409 2,288 1,393 3,774 8,735 4,258 1,343
Estonia 22 - -
Faroe Islands 28 908 24 - 699 809 35
France 379 60 49 48 - 392 174 3,876 2,380
Germany 4,620 4,071 3,115 230 2,671 3,048 4,905 1,811 965
Ireland - 404 103 375 72 93 379 753 2,077
Lithuania 2,354
Netherlands 3,811 3,610 3,382 4,685 6,612 17,354 21,418 24,679 20,984
Norway 13,129 44,344 1,246 7,948 35,368 20,493 10,709 24,937 27,200
Russia - - 2 - - -
Sweden 3411 1,957 1,141 119 575 1,074 665 239 491
UK (Engl. + Wales) 2 11 15 317 1,191 1,192 2,552 1,778 423
UK (Scotland) 3,041 1,658 3,465 3,161 255 1 1 22 314
Unallocated+discards 737 -325 14613 649 -149 -14,009 -19,103 -21,830 -19,623
xTotal 31,247 64,725 31583 19,839 49,691 34,226 30,435 40,564 38,911

"“Preliminary.

2Includes Division Ila.

3 Estimated from biological sampling.
* Assumed to be misreported.

* Includes 13 t from the German Democratic Republic.
® Includes a negative unallocated catch of —4000 t.
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Table 9.4.3.3 Horse mackerel general. Catches (t) in Subarea VI by country. (Data submitted by Working Group members).

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988
Denmark 734 341 2,785 7 - - - 769 1,655
Faroe Islands - - 1,248 - - 4,014 1,992 4,450°  4,000°
France 45 454 4 10 14 13 12 20 10
Germany, Fed. Rep. 5,550 10,212 2,113 4,146 130 191 354 174 615
Ireland - - - 15,086 13,858 27,102 28,125 29,743 27,872
Netherlands 2,385 100 50 94 17,500 18,450 3,450 5,750 3,340
Norway - 5 - - - 83 75 41
Spain - - - - - 2 2 2
UK (Engl. + Wales) 9 5 + 38 + 996 198 404 475
UK (N. Ireland) - - - -
UK (Scotland) 1 17 83 - 214 1,427 138 1,027 7,834
USSR - - - - - - - -
Unallocated + disc. -19,168 -13,897 -7,255 -
Total 8,724 11,134 6,283 19,381 31,716 33,025 20,455 35,157 45,842
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997
Denmark 973 615 - 42 - 294 106 114 780
Faroe Islands 3,059 628 255 - 820 80 - - -
France 2 17 4 3 + - - - 52
Germany, Fed. Rep. 1,162 2,474 2,500 6,281 10,023 1,430 1,368 943 229
Ireland 19,493 15,911 24,766 32,-994 44,802 65,564 120,124 87,872 22,474
Netherlands 1,907 660 3,3-69 2,150 590 341 2,326 572 498
Norway - - - - - - - - -
Spain -2 -2 1 3 - - - - -
UK (Engl. + Wales) 44 145 1,229 577 144 109 208 612 56
UK (N.Ireland) - - 1,970 273 - - - - 767
UK (Scotland) 1,737 267 1,640 86 4,523 1,760 789 2,669 14,452
USSR/Russia (1992-) - 44 - - - - - - -
Unallocated + disc. 6,493 143 -1,278 -1,940 -6,960* -51 -41,326 -11,523 837
Total 34,870 20,904 34,456 40,469 53,942 69,527 83,595 81,259 40,145
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Denmark - - - - - - - - -
Faroe Islands - - - - - - - - -
France 221 25,007 - 428 55 209 172 41 411
Germany 414 1,031 209 265 149 1,337 1,413 1,958 1,025
Ireland 21,608 31,736 15,843 20,162 12,341 20,915 15,702 12,395 9,780
Lithuania 2,822
Netherlands 885 1,139 687 600 450 847 3,701 6,039 1,892
Spain - - - - - - - - -
UK (Engl.+Wales) 10 344 41 91 - 46 5 52 -
UK (N.Ireland) 1,132 - - 453 210 82
UK (Scotland) 10,447 4,544 1,839 3,111 1,192 377 62 43
Unallocated-+disc. 98 1,507 2,038 -21 3 -553 559 1,298 -304
Total 34,815 65,308 20,657 24,636 14,190 23,254 21,929 22,055 15,751
'Preliminary.

’Included in Subarea VII.
3Includes Divisions Illa, IVa,b, and VIb.
“Includes a negative unallocated catch of =7000 t.
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Table 9.4.3.4 Horse mackerel general . Catches (t) in Subarea VII by country. (Data submitted by the

Working Group members).
Country 1980 1981 1982 1983 1984 1985 1986 1987 1988
Belgium - 1 1 - - + + 2 -
Denmark 5,045 3,099 877 993 732 14777 30,408 27368 33202
France 1,983 2,800 2,314 1,834 2,387 1,881 3,801 2,197 1,523
Germany, Fed.Rep. 2,289 1,079 12 1,977 228 - 5 374 4,705
Ireland - 16 - - 65 100 703 15 481
Netherlands 23,002 25,000 27,5007 34,350 38,700 33,550 40,750 69,400 43,560
Norway 394 - - - - - - - -
Spain 50 234 104 142 560 275 137 148 150
UK (Engl. + Wales) 12,933 2,520 2,670 1,230 279 1,630 1,824 1,228 3,759
UK (Scotland) 1 - - - 1 1 + 2 2,873
USSR - - - - - 120 - - -
Total 45,697 34,749 33,478 40,526 42,952 39,034 77,628 100,734 90,253
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997
Faroe Islands - 28 - - - - - - -
Belgium - + - - - 1 - - 18
Denmark 34474 30,594 28,888 18,984 16,978 41,605 28300 43330 60,412
France 4,576 2,538 1,230 1,198 1,001 . . - 27201
Germany, Fed.Rep. 7,743 8,109 12,919 12,951 15684 14,828 17436 15949 28,549
Ireland 12,645 17,887 19,074 15,568 16,363 15281 58,011 38455 43,624
Netherlands 43,582 111,900 104,107 109,197 157,110 92,903 116,126 114,692 81,464
Norway - - - - - - - - -
Spain 14 16 113 106 54 29 25 33 -
UK (Engl. + Wales) 4,488 13,371 6,436 7,870 6,090 12,418 31,641 28,605 17,464
UK (N.Ireland) - - 2,026 1,690 587 119 - - 1,093
UK (Scotland) + 139 1,992 5,008 3,123 9015 10,522 11,241 7,931

USSR / Russia (1992-) - - R - . R R - .
Unallocated + discards 28,368 7614 24541 15563 40103 14,057 68,644 26,795 58,718

Total 135890 192,196 201,326 188,135 221,000 200,256 330,705 279,100 326,474
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Faroe Islands - - 550 - - - - 3,660 1,201
Belgium 18 - - - 1 - + + +
Denmark 25,492 19,223 13,946 20,574 10,094 10,867 11,529 9,939 6,838
France 24,223 - 20,401 11,049 6,466 7,199 8,083 8,469 7,928
Germany 25,414 15,247 9,692 8,320 10,812 13,873 16,352 10,437 7,139
Ireland 51,720 25,843 32,999 30,192 23,366 13,533 8,470 20,406 16,841
Lithuania 3,569
Netherlands 91,946 56,223 50,120 46,196 37,605 48.222 41,123 31,156 35,467
Spain - - 50 7 0 1 27 12 60
UK (Engl. + Wales) 12,832 8,885 2,972 8,901 5,525 4,186 7,178 4,752 2,935
UK (N.Ireland) - - - - - 217 142
UK (Scotland) 5,095 4,994 5,152 1,757 1,461 268 1,146 59 413
Unallocated+discards 12,706 31,239 1,884 11,046 2,576 24,897 18,485 18,368 19,379
Total 249446 161,654 137,766 138,042 97,906 123,046 112,393 107,475 101,912

'Provisional.

Includes Subarea VL.
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Table 9.4.3.5

Horse mackerel general. Catches (t) in Subarea VIII by country. (Data submitted by Working Group members).

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988
Denmark - - - - - - 446 3,283 2,793
France 3,361 3,711 3.073 2,643 2,489 4,305 3,534 3,983 4,502
Netherlands - - - - 2 2 2 2 -
Spain 34,134 36,362 19,610 25,580 23,119 23,292 40,334 30,098 26,629
UK (Engl.+Wales) - + 1 - 1 143 392 339 253
USSR - - - - 20 - 656 - -
Total 37,495 40,073 22,684 28,223 25,629 27,740 45,362 37,703 34,177
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997
Denmark 6,729 5,726 1,349 5,778 1,955 - 340 140 729
France 4,719 5,082 6,164 6,220 4,010 28 - 7 8,690
Germany, Fed. Rep. - - 80 62 - - - -
Netherlands - 6,000 12,437 9,339 19,000 7,272 - 14,187 2,944
Spain 27,170 25,182 23,733 27,688 27,921 25,409 28,349 29,428 31,081
UK (Engl.+Wales) 68 6 70 88 123 753 20 924 430
USSR/Russia (1992-) - - - - - - - - -
Unallocated-+discards - 1,500 2,563 5,011 700 2,038 - 3,583 -2,944
Total 38,686 43,496 46,396 54,186 53,709 35,500 28,709 48,269 40,930
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Denmark 1,728 4,818 2,584 582 - - - 1,513
France 1,844 74 7 5,316 13,676 - 2,161 3,540 3,944
Germany 3,268 3,197 3,760 3,645 2,249 4,908 72 4,776 3,325
Ireland - - 6,485 1,483 704 504 1,882 1,808 158
Lithuania 401
Netherlands 6,604 22,479 11,768 36,106 12,538 1,314 1,047 6,607 6,073
Russia - - - - - 6,620 -
Spain 23,599 24,190 24,154 23,531 22,110 24,598 16,245 16,624 13,874
UK (Engl. + Wales) 9 29 112 1,092 157 982 516 838 821
UK (Scotland) - - 249 - - - - -
Unallocated-+discards 1,384 -8658 5,093 4,365 1,705 2,785 2,202 7,302 4,013
Total 38,936 46,129 54,212 76,120 54,560 41,711 24,125 41,495 34,122
1Preliminary.
’Included in Subarea VII.
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North Sea Horse Mackerel

(Division lla (eastern part), Divisions 1Vb,c,VIid)

For latest information, see: http://www.ices.dk

-
E " MMarine Institute

L]
[
]
..- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

FSS notes that the available information is inade-
quate to evaluate spawning stock or fishing mor-
tality relative to risk, so the state of the stock is
unknown. Catches increased rapidly since the late
1990s and remain at an increased level.

FSS agrees with the ICES and STECF advice for
this stock that catches should be limited to
18,000 t (based on the average catches from 1982-
1997) in order to constrain the expansion of the
fishery until these catches can be shown to be sus-
tainable. This translates to an Irish quota in 2007
of about 690 t.

FSS advises that because recruitment to the
North Sea and Western horse mackerel stocks
are strongly linked, measures to protect juveniles
should be applied to both stocks. FSS notes that a
considerable fishery for juvenile horse mackerel
has developed in Division VIld. This fishery is spa-
tially contiguous with the juvenile fishery in Divi-
sion Vlle (western stock). FSS notes that the
TAC:s set for this stock have not been precaution-
ary or restrictive, while those set for the adjacent
western horse mackerel stock have. FSS high-
lights that unless the TAC for North Sea horse
mackerel is restrictive, this could lead to area
misreporting, and/or overexploitation of the juve-
niles from the western horse mackerel stock.

FSS agrees with the ICES advice that the TAC for
North Sea horse mackerel should apply to the ar-
eas in which North Sea horse mackerel are fished
(Illa western part, IVbc and VlId) and not the cur-
rent TAC area (EC waters of lla & V).

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 46). For North Sea horse
mackerel, FSS interprets that the proposal should
result in a 15% reduction in the TAC for 2008.
However if the EC do not revise the TAC area
then FSS interprets that the EC would propose a
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Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

status quo TAC for 2008. Neither of these options
are consistent with the ICES, STECF and FSS ad-
vised TAC for 2008, which would apply to a new
TAC area.

CURRENT MANAGEMENT
e  The stock distribution area is Divisions llla, IVb,c and
Viid.

e There is no management plan for the fishery.

e  The agreed TAC applies to EU waters in Division lla
and Sub-area IV and does not correspond with the
distribution and fishery of the stock.

e In the last three years the TAC was 43,000 t. This
has been set consistently above the catch and the
advised level and is therefore not restrictive.

2007% EU Quota Allocations

OIRE 3.9%
EBEL 0.2%
ODEN 67.8%
EGER 5.1%
EFRA 0.1%
ONL 11.0%
BEUK 10.0%
OSWE 1.8%

[N
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ADDITIONAL INFORMATION

I. No assessment of North Sea horse mackerel has
been carried out due to poor sampling and lack of
signals in relative cohort strength. There is also a lack
of reliable fishery-independent abundance indices. Egg
surveys have been carried out in the early nineties
but historical SSB estimates are considered unreliable
due to the likelihood that horse mackerel fecundity is
indeterminate. Current North Sea mackerel egg sur-
veys do not cover the Horse Mackerel spawning
grounds.

2. The intensity and quality of age sampling has im-
proved with 70% of the catch covered in 2006.

3. Length frequency data from the IBTS bottom trawl
surveys in the North Sea were explored for the po-
tential of a length-based assessment, but they do not
show a consistent signal to allow the tracking of co-
horts through this stock.

ICES ADVICE
6.4.21

State of the stock

4. Catches increased from an average 18,000 t during
the period 1982-1997 to over 48,000 t in 2000. In
2006, catches were about 36,000 t, which was 7,000t
more than in 2005. While Irish catches were almost
zero in recent years, Ireland took over 2,000 t in
2006.

5. Norwegian catches in Division [Va are mostly in-
cluded in catches for the western stock.

6. Catch at age data show that the proportion of young
fish has increased since 2000. This can be partly ex-
plained by a change of abundance and partly by a
change in the fishery. In previous years catches were
mainly taken as by-catch from the small mesh indus-
trial fishery, but recently a large proportion of the
catch has been taken in a directed fishery for human
consumption, which favours small fish for the north
African market.

7. The horse mackerel fishery creates by-catches of ju-
venile and adult mackerel.

Spawning biomass in
relation to
precautionary limits

Fishing mortality in
relation to
precautionary limits

Fishing mortality in

relation to highest yield

Fishing mortality | Comment
in relation to

agreed target

Unknown Unknown Unknown

Unknown No assessment available due to limited data

The available information is inadequate to evaluate spawning stock
or fishing mortality relative to risk, so the state of the stock is un-
known. Catches increased rapidly in the late 1990s and have re-
mained high since then.

Management objectives

No explicit management objectives have been established for this
stock.

Reference points

Not available.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations

ICES reiterates the recommendation made since 2002 to limit the
catches to below the 1982—-1997 average of 18 000 t. It is necessary
to constrain the fishery until there is more information about the
structure of horse mackerel stocks, and sufficient information to
show that higher exploitation rates are sustainable.

Short-term implications

No forecast can be made for this stock.

Management considerations

ICES advised in 1999 to constrain an expansion of the fishery until
there was a scientific basis for advice, because high catch rates can
be maintained in pelagic fisheries even when the stock is in decline.
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North Sea horse mackerel is hypothesized to migrate to areas where
they mix with the western horse mackerel stock. The present agreed
TAC is for the North Sea and Division Ila, and these areas do not
correspond to the distribution area of the stock. The TAC should
apply only to those areas where the North Sea horse mackerel are
fished, i.e. Divisions Illa, IVb,c, and VIId.

The allocation of catches to the different horse mackerel stocks is
based on the temporal and spatial distribution of the fishery. It is
therefore important that catches be reported by ICES rectangle and
by quarter.

The points listed below should be taken into account when consider-
ing management options for the North Sea horse mackerel:

The management units are incompatible with the stock units.

Catches have increased during the last decade. The major part of the
increased catches is taken in Division VIId in quarters 1 and
4, which is adjacent to the boundary of the western stock. It
is also adjacent to an area where juveniles of the western
horse mackerel stock are found.

Recent catches are above the advised catch of 18 000 t. The average
annual catch in the period 1995-2006 was 31 000 t.

There is a bycatch of mackerel in the horse mackerel fishery.

Factors affecting the fisheries and the stock

Changes in fishing technology and fishing patterns

In earlier years, the majority of the catch was taken as bycatch in the
small-mesh industrial fishery. In recent years, most of the catch has
come from a directed fishery for human consumption, mainly in
Division VIId. This has led to a change in the age composition of the
landings towards a higher proportion of younger age groups.
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Scientific basis

Data and methods

The stock cannot be assessed for management purposes because
there are no consistent signals in the catch-at-age data, sampling is
insufficient, and fishery-independent indices of abundance are lack-
ing.

Egg surveys for horse mackerel were carried out during the period
1988-1991. The mackerel egg surveys in the North Sea do not cover
the spawning area of horse mackerel in the North Sea.

Comparison with previous assessment and advice

There is no assessment on which to base the status of this stock. The
current advice reiterates last year’s advice based on average catches
observed between 1982 and 1997.

Source of information

Report of the Working Group on the Assessment of Mackerel, Horse
Mackerel, Sardine, and Anchovy. ICES Headquarters, Copenhagen
4-13 September 2007 (ICES CM 2007/ACFM:31).

Year  ICES Predicted catch corresp. Agreed ACFM
Advice To advice TAC! landings’
1987  Not assessed - 30 12
1988  No advice - 50 24
1989  No advice - 45 33
1990  No advice - 40 19
1991  No advice - 45 12
1992 No advice - 55 15
1993 No advice - 60 14
1994  No advice - 60 6
1995  No advice - 60 17
1996  No advice - 60 19
1997  No advice - 60 20
1998  Develop and implement management plan - 60 31
1999  Develop and implement management plan - 60 37
2000  Develop and implement management plan - 51 48
2001  No increase in catch - 51 46
2002  No increase in catch from 1982—1997 average <18 58 23
2003  No increase in catch from 1982-1997 average <18 50 32
2004  No increase in catch from 1982—-1997 <18 42 35
2005  No increase in catch from 1982—-1997 <18 43 29
2006  No increase in catch from 1982—-1997 <18 43 36
2007  No increase in catch from 1982—-1997 <18 43
2008  No increase in catch from 1982—-1997 <18
Weights in ‘000 t.
'Division Ila and Subarea IV (EU waters only).
*Catch of North Sea stock (Divisions IIIaE, IVb,c & VIId).
North Sea horse mackerel landings (llla, IV & Vlid)
60
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Figure 6.4.21.1
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Table 6.4.21.2

Horse mackerel general. Catches (t) by country in North Sea Subarea IV and Skagerrak Division Illa. (Data sub-

mitted by Working Group members).

Catches partly concern the North Sea horse mackerel.

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988
Belgium 8 34 7 55 20 13 13 9 10
Denmark 199 3,576 1,612 1,590 23,730 22,495 18,652 7,290 20,323
Faroe Islands 260 - - - - - - - -
France 292 421 567 366 827 298 2312 189? 784
Germany, Fed.Rep. + 139 30 52 + + - 3 153
Ireland 1,161 412 - - - - - - -
Netherlands 101 355 559 2,029° 824 160° 600’ 850* 1,060°
Norway? 119 2,292 7 322 3 203 776 11,728 34.425°
Poland - - - 2 94 - - - -
Sweden - - - - - - 2 - -
UK (Engl. + Wales) 11 15 6 4 - 71 3 339 373
UK (Scotland) - - - 3 998 531 487 5,749
USSR - - - - 489 - - - -
Total 2,151 7,253 2,788 4,420 25,987 24,238 20,308 20,895 62,877
Country 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium 10 13 - + 74 57 51 28 -
Denmark 23,329 20,605 6,982 7,755 6,120 3,921 2,432 1,433 648
Estonia - - - 293 - 17 - -
Faroe Islands - 942 340 - 360 275 - - 296
France 248 220 174 162 302 - - -
Germany, Fed.Rep. 506 2,469° 5,995 2,801 1,570 1,014 1,600 7 7,603
Ireland - 687 2,657 2,600 4,086 415 220 1,100 8,152
Netherlands 14,172 1,970 3,852 3,000 2,470 1,329 5,285 6,205 37,778
Norway 84,161 117,903 50,000 96,000 126,800 94,000 84,747 14,639 45314
Poland - - - - - - - - -
Sweden - 102 953 800 697 2,087 - 95 232
UK (Engl. + Wales) 10 10 132 4 115 389 478 40 242
UK (N. Ireland) - - 350 - - - - -
UK (Scotland) 2,093 458 7,309 996 1,059 7,582 3,650 2,442 10,511
USSR / Russia (1992 -) - - -
Unallocated + discards 12,482* 317* -750* -278° -3,270 1,511 -28 136 -31,615
Total 112,047 145,062 77,904 114,133 140,383 112,580 98,452 26,125 79,161
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006
Belgium 19 21 19 19 1,004 5 4 6 3
Denmark 2,048 8,006 4,409 2,288 1,393 3,774 8,735 4258 1,343
Estonia 22 - -
Faroe Islands 28 908 24 - 699 809 35
France 379 60 49 48 - 392 174 3,876 2,380
Germany 4,620 4,071 3,115 230 2,671 3,048 4,905 1,811 965
Ireland - 404 103 375 72 93 379 753 2,077
Lithuania 2,354
Netherlands 3,811 3,610 3,382 4,685 6,612 17,354 21,418 24,679 20,984
Norway 13,129 44,344 1,246 7,948 35,368 20,493 10,709 24,937 27,200
Russia - - 2 - - -
Sweden 3,411 1,957 1,141 119 575 1,074 665 239 491
UK (Engl. + Wales) 2 11 15 317 1,191 1,192 2,552 1,778 423
UK (Scotland) 3,041 1,658 3,465 3,161 255 1 1 22 314
Unallocated-+discards 737 -325 14613 649 -149  -14,009  -19,103  -21,830  -19,623
xTotal 31,247 64,725 31583 19,839 49,691 34,226 30,435 40,564 38,911
"“Preliminary.

2 Includes Division Ila.

? Estimated from biological sampling.

* Assumed to be misreported.

* Includes 13 t from the German Democratic Republic.
® Includes a negative unallocated catch of -4000 t.
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Blue Whiting Combined Stock

(Sub-areas I-1X, XIl and XIV)

For latest information, see: http://www.ices.dk

! Marine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

FSS agrees with ICES advice that this stock has
full reproductive capacity but is being harvested
with increased risk. Recruitment of the 2005 and
2006 year classes is thought to be poor. It is not
known if this is an anomaly or a shift towards a
low recruitment regime, as observed in the period
before the mid 90s. The assessment for this stock
is considered uncertain.

FSS agrees with ICES that fishing within the limits of
the management plan (i.e. a reduction of 100,000 t
per year until an F of 0.32 is reached) is not consid-
ered to be in accordance with the precautionary ap-
proach, under low recruitment scenarios.

FSS further agrees with the ICES advice that cur-
rent fishing mortality (0.45) is too high and should
be reduced. FSS advise fishing mortality = F_,
(0.32) which implies catches of 835,000 t in 2008.
FSS is aware that the Coastal States have agreed
a TAC for this stock of 1.25 million tonnes for
2008. FSS agrees with ICES that this catch option
is not consistent with the precautionary approach.
Current F is above the limits expected to lead to
high long-term yield and low risk of depletion of
production potential.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 46). For blue whiting, FSS
interprets that the proposal would result In a TAC
in line with the management plan. However FSS
agrees with ICES and STECEF that this is not consis-
tent with the precautionary approach.

FSS and ICES encourage managers to develop an
alternative management plan to meet their expec-
tations for the exploitation of the stock that would
be consistent with the precautionary approach.

The primary means to reduce the catch of juve-
niles is to reduce overall exploitation. FSS advises
that additional measures should be taken to pro-
tect juvenile blue whiting.
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CURRENT MANAGEMENT

In 2005, the coastal states (EU, Norway, Iceland and
Faroe Islands) agreed a sharing arrangement for the blue
whiting stock. This arrangement provides for catches in
2007 of 1.7 million tonnes, allocated as follows: EU
30.5%, Faroe Islands 26.13%, Norway 25.75% and Iceland
17.63%. Russia will be accommodated by transfers from
some of the coastal states and additional catches in the
NEAFC regulatory area.

Ireland has a share of the EU quota. In 2007, the Irish
quota was 32,922 t.

The management targets are to maintain SSB above B,,,,
(1.5 million t) and fishing mortality at levels no more
than F, (0.32).

In October 2007, the Coastal States agreed that the
TAC for 2008 will be 1,250,000. The Coastal States fur-
ther agreed to limit their total catches in 2008 to
1,150,514 tonnes.

The resultant Irish quota will be around 31,000 t.

2007 % EU Quota Allocations
in EC & International Waters

EIRE 11.8%
WM DEN 15.3%
OGER 5.9%
| FRA 10.6%
EmNL 18.6%
[ UK 19.8%
M SPA 12.9%
OPOR 1.2%
O SWE 3.8%

ADDITIONAL INFORMATION

The assessment for this stock is considered uncertain.
There are conflicting signals in the survey and catch at
age data and relatively high uncertainty in the acoustic
estimate of stock size, particularly in 2007.

The International blue whiting spawning ground survey
was used as a tuning fleet for the first time in 2007.

The catches in 2006 were over |.9 million tonnes, a
reduction from over 2 million tonnes from 2005. In
2007, assumed landings are |.8 million tonnes.

Current SSB is estimated to be about 4.3 million ton-
nes, which is above the B, of 2.25 million tonnes.

The fishing mortality has increased dramatically since
the late 1990s. Fishing mortality is estimated to
be = 0.45. ICES considers the current exploitation rate
is not sustainable. The maximum fishing mortality,
which would be in accordance with precautionary lim-
its, is F,, (0.32).

A number of very strong year classes have recruited to
the stock in recent years — particularly those of 1997,
1998, 2000 and 2001. These year classes have sup-
ported the fishery. Indices from surveys indicate that

Blue Whiting Combined Stock



the 2005 and 2006 year classes are at low level, similar to
those pre 1996. The stock will not sustain the current
high catches if the recruitment returns to lower levels.

7. Area misreporting may be a problem in this fishery.
Catches taken by some countries within the EU zone
are believed to be reported as having been taken out-
side the zone.

8.  Further studies on blue whiting within its distribution
range are recommended to facilitate future manage-
ment including quota allocation.

ICES ADVICE

9.4.4
State of the stock
Spawning Fishing Fishing Fishing
biomass in imortality in mortality in [mortality in
relation to relation to relationto  [relation to
[precautionary precautionary highest yield jagreed target
limits limits
[Full reproductive [Harvested with  |Overexploited/Above target
capacity lincreased risk

Based on the most recent estimates of fishing mortality and SSB,
ICES classifies the stock as having full reproductive capacity, but
being harvested at increased risk. SSB increased to a historical high
in 2003, but has decreased since then. The estimated fishing
mortality is well above Fp,,. Recruitment in the last decade appears to
be at a much higher level than prior to 1996. The 2005 and 2006
year classes are estimated at the pre-1996 level.

Management objectives

The management targets are to maintain the SSB of the blue
whiting stock at levels above 1.5 million tonnes (By,) and the
fishing mortality rates at levels of no more than 0.32 (F,,). To
achieve this, TAC are reduced by at least 100 000 t a year until the
fishing mortality is reduced to 0.32 (F,,). The plan states that if the
spawning stock falls below 2.25 million t unspecified actions to
obtain a safe and rapid recovery to this level should be taken.

This is a management agreement between the four Coastal States.

ICES has evaluated this management plan in 2006 and found it not
to be in accordance with the precautionary approach.

Reference points

2006 Length Distribution: InternationalLandings, Blue

Whiting Combined Stock
5000

4000

3000
2000

Number (000's)

1000 A

0

10 14 18 22 26 30

Length (cm)

34 38

42 46

2006 Age Distribution: InternationalLandings, Blue Whiting

Number (millions)

Combined Stock

w » OO N

24

1 4
0 4

0 1 2 3 4 5 6 7 8 9
Age (years)

10

2006 Size at Age: Irish Sampling, Blue Whiting Combined

Length (cm)

Type | Value Technical basis
LPrecautionary Bim | 1.5milliont | Bijos

pproach
Bpa | 2.25 million t | By, exp(1.645%c), with 6 = 0.25.
Fim [0.51 Fioss
Fpa  |0.32 Finea (1998).

Targets F, <0.32 =Fp,
B, > 1.5 million t | = By, Objectives in the management plan.

(unchanged since 1998, targets added in 2006)
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Yield and spawning biomass per Recruit
F-reference points:

16

Fish Mort  YieldR SSB/R

Ages 3-7
Average last 3 years 0.49 0.06
Fo 0.20 0.05
Finea 0.41 0.05

0.15
0.27
0.17

Fax 18 not well-defined.
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ICES has evaluated the biomass limit reference point in 2007. The
original reference point was set in 1998, before the era of high pro-
ductivity became apparent. ICES examined the consequences of
these new observations on the reference points and concluded that
the reference points did not depend on the productivity regime and
should remain unchanged.

Single-stock exploitation boundaries

Exploitation boundaries in relation to existing management plans

The maximum catch in 2008 corresponding to the existing manage-
ment plan is 1.75 million t. However, this would bring SSB below
By, in 2009, leaving the spawning-stock biomass at 1.75 million t. If
clause 6 of the management plan is interpreted as a requirement to
keep SSB above By, in 2009 this would correspond to a maximum
catch of 1.2 million t in 2008.

Short-term implications

Outlook for 2008

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

The fishing mortality in 2006 is estimated at 0.45, above the fishing
mortalities expected to lead to high long-term yields and low risk of
depletion of production potential (Fy;= 0.20). This indicates that
long-term yield is expected to increase at fishing mortalities well
below the historic values. Fishing at such a lower mortality is ex-
pected to lead to higher SSB and would therefore lower the risk of
the stock being outside precautionary limits.

Exploitation boundaries in relation to precautionary limits

Fishing at less than F,, implies catches of less than 835 thousand t in
2008. This would result in the spawning-stock biomass in 2009
remaining above B,.

Conclusion on exploitation boundaries

The management plan is not considered in accordance with the pre-
cautionary approach. ICES concludes that the exploitation bounda-
ries for this stock should be based on the precautionary limits.

Basis: Catch(2007) = 1.800; (Catch constraint, Fy; = 0.55); SSB(2008) = 3.013; R(2008,2009) = GM (1981-2005) = 14.8 billion.

Rationale Catch Basis F SSB %SSB change’
(2008)" (2008) (2009)
Zero catch 0 F=0 0 3.426 14
Status quo 1.113 Fsq= Faoos 0.45 2.346 -22
Management Plan 1.600 100 000 t reduction from TAC for 2007 0.74 1.885 -37
Management Plan 1.747 100 000 t reduction from TAC for 2007
and Russian and Greenlandic catches of
147 000t 0.84 1.748 -42
Management Plan Reduce catches to maintain SSB>B,,, within one
1.213 year 0.51 2.250 -25
Precautionary limits 0.096 F,, *0.1 0.03 3.332 11
0.234 Fy, *0.25 0.08 3.197 6
0.450 Fy, *0.50 0.16 2.986 -1
0.650 Fy. *0.75 0.24 2.792 -7
0.762 Fp. *0.90 0.29 2.683 -11
0.835 Fpa 0.32 2.613 -13
0.905 Fp * 1.1 0.35 2.545 -16
1.006 Fp, *1.25 0.40 2.448 -19

' Weights in million tonnes.
2 SSB 2009 relative to SSB 2008.

Shaded scenarios are not considered consistent with the precautionary approach

Management considerations

The large landings over the last decade were supported by recruit-
ments, which were much higher than in earlier years. Because fish-
ing mortality has remained high and only a few year classes support
the fishery and the SSB, the stock is vulnerable to overexploitation.
Recruitment of the year classes 2005 and 2006 is weak and might be
an order of magnitude lower than recruitment in the preceding 10
years. If catches in 2008 are not considerably reduced from the pre-
sent level, it is expected that SSB will decline below B, in 2009.

In 2006, ICES reviewed the 2005 agreed management plan and con-
sidered that it was not precautionary. The simulations showed that,
given the high recruitment level observed for the period 19962004,
the management plan would be robust to uncertainties in both as-
sessment and implementation. However, for low recruitment scenar-
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ios, the management plan was not robust to these uncertainties,
unless there were unrealistically low levels of noise and bias in both
stock assessment estimates and implementation of the TAC.

ICES encourages managers to develop an alternative management
plan to meet their objectives for exploitation of the stock that would
be consistent with the precautionary approach.

The knowledge of the factors which drive blue whiting recruitment
is very limited. It is not known if the poor 2005 and 2006 year
classes are an anomaly or if it is a shift towards the low recruitment
regime, as observed in the period before the mid-1990s. To illustrate
the potential difference for the future, two medium-term forecast
scenarios with different recruitment are provided. Figure 9.4.4.3
shows a medium-term forecast for a high recruitment scenario if re-
cruitment was to return to post-1996 levels. In contrast Figure

Blue Whiting Combined Stock



9.4.4.4 shows a medium-term forecast for the low recruitment sce-
nario if recruitment was to continue at the levels seen in the last two
years and return to pre-1996 levels. Given this uncertainty in future
recruitment ICES considers that the precautionary approach would
be to assume that recruitment in 2008 will follow scenario 2, Figure
9.4.4.4.

Scientific basis

Data and methods

Five assessment models were used to explore the data for blue whit-
ing. All models utilized catch-at-age data from commercial catches
from 1981 onwards. Several survey time-series were available
(1990-2007), but only one of the surveys covers almost the entire
distribution area of the spawning stock. Observations from three
acoustic surveys are used in the assessment, namely the Norwegian
spawning ground survey 1993-2003, the international blue whiting
spawning ground survey 2003-2007, and the international ecosystem
survey in the Nordic Seas 2000-2007.

The final assessment was done using a Stochastic Multi-Species
model (SMS). It has shown the most consistent retrospective pattern
and gives results similar to most of the other applied models.

Uncertainties in assessment and forecast

The assessments should be considered as uncertain. The uncertainty
arises from some conflicting information from the catch and survey
data in combination with a relatively high uncertainty of the acoustic
estimates of the stock size, particularly in 2007. Various models give
a consistent perception of trends in SSB and F.

Limited information was available on discarding. However, discard-
ing is considered to be minor and is not included in the assessment.

Indications of low recruitment of year classes 2005 and 2006 are
consistent across both survey and catch data.

Comparison with previous assessment and advice

The new assessment is largely consistent with the assessment that

~was carried out last year. In previous years the assessments have

shown marked upward revisions in SSB each year and downward
revisions of fishing mortality (Figure 9.4.4.5).

Last year the advice was to limit landings to 980 thousand tonnes in
order to achieve a fishing mortality of less than F,,= 0.32. This year
the advice is on a similar basis and corresponds to predicted landings
of 835 thousand tonnes.

Source of information

Report of the Northern Pelagic and Blue Whiting Fisheries Working
Group, 27 August to 1 September (ICES CM 2007/ACFM:29).

Year ICES Predicted catch ~ Agreed ACFM
Advice corresp. TAC catch
to advice
1987 TAC for northern areas; no advice for southern areas 950 - 665
1988 TAC for northern areas; no advice for southern areas 832 - 558
1989 TAC for northern areas; no advice for southern areas 630 - 627
1990 TAC for northern areas; no advice for southern areas 600 - 562
1991 TAC for northern areas; no advice for southern areas 670 - 370
1992 No advice - - 475
1993 Catch at status quo F (northern areas); no assessment for southern areas 490 - 481
1994 Precautionary TAC (northern areas); no assessment for southern areas 485 650" 459
1995 Precautionary TAC for combined stock 518 650" 579
1996 Precautionary TAC for combined stock 500 650" 646
1997 Precautionary TAC for combined stock 540 672
1998 Precautionary TAC for combined stock 650 1125
1999 Catches above 650 000 t may not be sustainable in the long run 650 1256
2000 F should not exceed the proposed Fp, 800 1412
2001 F should not exceed the proposed Fp, 628 1780
2002 Rebuilding plan 0 1556
2003 F should be less than the proposed F, 600 2321
2004 Achieve 50% probability that F will be less than F, 925 2378
2005 Achieve 50% probability that F will be less than F,, 1075 2027
2006 F old management plan 1500 21007 1966
2007 F should be less than the proposed F, 980 1847°
2008 F should be less than F, 835

Weights in ‘000 t.
'"NEAFC proposal for NEAFC regions 1 and 2.

2 Agreed TAC from four Coastal States of 2 million tonnes, and an additional allocation to Russia in the international zone of 100 000 t.
3Agreed TAC from four Coastal States of 1.7 million tonnes, and an additional allocation to Russia and Greenland of 147 000 t.
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Blue whiting medium-term prediction with high recruitment scenario; percentiles (2.5, 25, 50, 75, and 97.5) of
SSB, mean F, landings and recruitments estimated from simulations and probability of SSB below By, and By,
(horizontal line gives 5% probability). The 2005 and 2006 year classes are fixed at the values used in the short-term
forecast. Future recruitments are drawn from a distribution simulating the “high recruitment regime” (1995-2004
year classes). Projections are made using the multi-annual management plan, with an assumption that landings are
initially reduced within one year, such that SSB remains above By, throughout the simulation.
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Blue whiting medium-term prediction with low recruitment scenario; percentiles (2.5, 25, 50, 75, and 97.5) of SSB,

mean F, landings and recruitments estimated from simulations and probability of SSB below By;,, and By, (horizontal
line gives 5% probability). The 2005 and 2006 year classes are fixed at the values used in short-term forecast. Future
recruitments are drawn from a distribution simulating the “low recruitment regime” (1980-1994 year classes). Pro-
jections are made using the multi-annual management plan, with an assumption that landings are initially reduced
within one year, such that SSB remains above B, throughout the simulation.
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Blue whiting combined stock (Sub-areas I-IX, XII & XIV)
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Figure 9.4.4.5 Blue whiting. Historical comparison on assessments for SSB, fishing mortality, and recruitment.
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Table 9.4.4.3 Blue whiting. Landings (tonnes) from directed fisheries and bycatches caught in other fisheries (Divisions IITa and IV) by year, as estimated by the
Working Group.
Country 1988 1989 1990 1991 1992 19937 1994 1995 1996 1997 1998 % 1999 2000 2001 2002 2003 2004 2005 2006
Denmark ¥ 18,144 3,632 10,972 5,961 4,438 25,003 5,108 4,848 29,137 9,552 40,143 36,492 30,360 21,995
Denmark > ’ 22,973 16,080 9,577 26,751 16,050 14,578 7,591 22,695 16,718 16,329 8,521 7,749 7,505 35,530 26,896 21,071 16,354 2,316
Faroes ¥* - - - 60 1,437 1,969
56 492 3,325 5,281 355 705 1,522 1,794 - 6,068 6,066 7,317 5,712 6,864

Faroes 296 265 42 6,741 3,589 391
Germany " 280 3 - - 25 9 - - - - - 81 - 36 19 17 909
Iceland 307
Ireland - - - - - - - - - - - - - - 4 4 9
Lithuania 2,321
Netherlands - - 20 - 2 46 - - - 793 - - 50 0 0 0 83
Norway ¥ 21,804

5 24,898 42,956 29336 22,644 31977 12333 3408 78565 57458 27394 28,814 48338 73,006 85062 117,145 107,311 98,938 96,007
Norway 58,182
Russia - - - - - - - - - - - - - 69 - - 5,204 1,066
Scotland 35 3 76
Sweden 1,229 3,062 1,503 1,000 2,058 2,867 3,675 13,000 4,000 4,568 9,299 12,993 3,319 2,086 17,689 8,326 3,289 2,175 101
UK 100 7 - 335 18 252 - - 1 - - - - - - 65
Total 45,143 75,958 63,192 39,872 65,974 58,082 28,563 104,004 119,359 65,091 94,881 106,609 114,476 118,523 145,652 158,180 138,593 128,033 105,239

") Including directed fishery also in Division IVa.

2) Including mixed industrial fishery in the Norwegian Sea

%) Imprecise estimates for Sweden: reported catch of 34265 t in 1993 is replaced by the mean of 1992 and 1994, i.e. 2,867 t, and used in the assessment.

9 Directed fishery

9 By-catches of blue whiting in other fisheries.

9 For the periode 1987-2000 landings figures also include landings from mixed fisheries in Division Vb.

7 Some corrections done in the total amount.

Table 9.4.4.4 Blue whiting. Landings (tonnes) from the Southern areas (Subareas VIII and IX and Divisions VIIg—k and VIId,e) by year, as estimated by the Work-
ing Group.

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

Faroes 3,616

Germany - - - - - - - - - - - - - - 6002 88” 973 148

Ireland - - - - - - - - - - - - - - 982 967 12,659 305

Netherlands - - 450 10 - - - - - - 10" 3208”7 247187 11426 4313

Norway - - - - - - - - - - - - - - 39,197 2,789

Portugal 5979 3,557 2,864 2,813 4,928 1,236 1,350 2,285 3,561 2,439 1,900 2,625 2,032 1,746 1,659 2,651 3,937 5,190 5,323

Russia 685

Scotland 603 10

Spain 24,847 30,108 29490 29,180 23,794 31,020 28,118 25379 21,538 27,683 27490 23,777 22,622 23218 17,506 13,825 15612 17,643 15,173

UK 12 29 13 - - - 5 - - - - - - - - 181

France - 1 - - - - - - - - - - - - - 784 1,430

Total 30,838 33,695 32,817 32,003 28,722 32,256 29,473 27,664 25099 30,122 29400 26402 24,654 24964 23,071 20,097 85093 27,608 28,331

" Directed fisheries in VIlIa

2 Landings reported as Directed fisheries and included in the Catch-at-Age calculations of that fisheries
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Table 9.4.4.5 Blue whiting. Total landings by country and area for 2006 in tonnes.
%, 4, )
27 {99 ";'/» <, < <, 4, “
%, % % 4. S, ’00 “% e, 4’0 9, 4 ‘p;, €, %
Area ,’)'9*4 e’(-@ ,’)'9?,, {900. %@,; {90 2 ,%‘.9, %é ,{900. %, 6%0 /%oj, )é'fs'/
Tla 338] 64,062 2315 1741 125,612 16,483 145,704 1279 357,534
TIb 31 13,666 13,697
Mla 982 17 203 23 1,225
IVa 1,204 2.360) 680 2321 95,780 1,066 76 30) 83] 103,600
Vb 130 212 24 48 414
Va 6,337 5,125 11,462
Vb 4,132 79,151 1,623 545 80,470 2214 84,522 2,564 3,052] 258,273
Via 26,990] 30,191 6334 18,572] 13,976 2,314 9,677] __ 83,526 1.882] 57,927 51,787 303,176
Vib 9,021 86,683 59,785 6,984 125,345 58477 996 2,581] 349,872
VIib 1,645 1,133 3313 3,099 9,190)
Viic 10221] 40324 5,174 11,326 35,150] 310,533 417 10,543 43.920] 467,617
Viig 2,789 2,789
Viilabd 21 21
VIIIcIXa 5323 15,173 20,496
VIij 1,289 1,289)
VIik 3,616 120 3,736
XIT 8,038 3,122 5,554 23,366 40,080
XIVb 251 21,418 21,669)
Grand Total 54,663| 321,013]  18,009] 36437 309,508 4,635|  54910] 642,451 5323) 329,100  72,106] 15173 101)  102,711] 1,966,140
Table 9.4.4.6 Blue whiting combined stock (Subareas I-1X, XII, and XIV).
Year Recruitment SSB Landings Mean F
Age 1 Ages 3-7
thousands tonnes tonnes

1981 3308512 2938714 909557 0.283

1982 4139149 2394968 575890 0.228

1983 14997222 1947816 569845 0.263

1984 18577992 1707159 641776 0.343

1985 10686679 1980242 695596 0.383

1986 8611111 2297635 826986 0.504

1987 9000322 2006746 664837 0.385

1988 6783949 1817486 557847 0.381

1989 9462018 1735503 627447 0.507

1990 24242833 1546719 561610 0.492

1991 8394020 1954965 369524 0.242

1992 5485551 2575723 475089 0.215

1993 5218745 2489048 480679 0.221

1994 5681802 2382635 459414 0.195

1995 8227983 2208657 578905 0.259

1996 23058221 2067173 645982 0.346

1997 43276240 2198366 672437 0.342

1998 28408399 3206237 1128969 0.473

1999 23710748 3965308 1256228 0.410

2000 39719997 4202746 1412928 0.516

2001 61664776 4598276 1780170 0.457

2002 51954453 5641212 1556792 0.430

2003 48896185 6897723 2321406 0.494

2004 35328274 6606022 2377569 0.549

2005 22162109 5890104 2026953 0.475

2006 11670000* 5475018 1966140 0.453

2007 4840000 4363000

Average 19907677 3225748 1003027 0.379

Arith. Mean 20840000.
Geo. Mean  14800000.
* original value of 2901353 was replaced in the forecast with survey prediction.
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Annex. Text of agreed Coastal States management plan

1.

A Delegation of the Faroe Islands, a Delegation of the Euro-
pean Community, a Delegation of Iceland, and a Delegation of
Norway met in Torshavn on 26 and 27 October 2006 to consult
on the management of the blue whiting stock in the North-East
Atlantic in 2007.

The Delegations recognised that the basis for management
measures in 2007 is the Agreed Record of Conclusions of Fish-
eries Consultations on the Management of Blue Whiting in the
Northeast Atlantic concluded in Oslo on 16 December 2005
(the 2005 Agreed Record), including its Annex I and Annex II.

In accordance with Annex II, Paragraph 4 of the 2005 Agreed
Record, the Delegations agreed to reduce their total allowable
catch of blue whiting in 2007 by 300 000 tonnes.

In accordance with Paragraphs 5 and 6 of the 2005 Agreed
Record, the Delegations agreed to recommend to their respec-
tive authorities the arrangement for the regulation of the fisher-
ies of blue whiting in 2007 as contained in Annex I to this
Agreed Record.

ANNEX I. ARRANGEMENT FOR THE REGULATION OF
THE FISHERIES OF BLUE WHITING IN 2007

1.

In accordance with the multi-annual management arrangement

for the fisheries of blue whiting set out in Annex II to the 2005

Agreed Record, the Parties agree to restrict their fisheries of
blue whiting in 2007 to a maximum catch limit of 1 700 000
tonnes on the basis of the following quotas:

1.1 European Community 518 500 tonnes
1.2 Faroe Islands 444 125 tonnes
1.3 Iceland 299 710 tonnes
1.4 Norway 437 665 tonnes

Each Party may transfer unutilised quantities of up to 10% of
the quota allocated to it for 2007 to 2008. Such transfer shall
be in addition to the quota allocated to the Party concerned for
2008.

In the event of over-fishing of the allocated quotas by any Party
in 2007, the quantity shall be deducted from the quota allocated
in 2008 for the Party or Parties concerned.

The Parties may fish blue whiting within the quotas laid down
in Paragraph 1 in their respective zones of fisheries jurisdiction
and in international waters.

Further arrangements by the Parties, including arrangements

for access, quota transfers and other conditions for fishing in

the respective zones of fisheries jurisdiction, are regulated by
bilateral arrangements.

ANNEX II. ARRANGEMENT FOR THE MULTI-ANNUAL
MANAGEMENT OF THE BLUE WHITING STOCK

1.

The Parties agree to implement a multi-annual management
arrangement for the fisheries on the blue whiting stock which is
consistent with the precautionary approach, aiming at con-
straining harvest within safe biological limits, protecting juve-
niles, and designed to provide for sustainable fisheries and a
greater potential yield, in accordance with advice from ICES.

The management targets are to maintain the Spawning Stock
Biomass (SSB) of the blue whiting stock at levels above 1.5 mil-
lion tonnes (Blim) and the fishing mortality rates at levels of no
more than 0.32 (Fpa) for appropriate age groups as defined by
ICES.

For 2006, the Parties agree to limit their fisheries of blue whit-
ing to a total allowable catch of no more than 2 million tonnes.
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The Parties recognise that a total outtake by the Parties of 2
million tonnes in 2006 will result in a fishing mortality rate
above the target level as defined in Paragraph 2. Until the fish-
ing mortality has reached a level of no more than 0.32, the Par-
ties agree to reduce their total allowable catch of blue whiting
by at least 100 000 tonnes annually.

When the target fishing mortality rate has been reached, the
Parties shall limit their allowable catches to levels consistent
with a fishing mortality rate of no more than 0.32 for appropri-
ate age groups as defined by ICES.

Should the SSB fall below a reference point of 2.25 million ton-
nes (Bpa), either the fishing mortality rate referred to in Para-
graph 5 or the tonnage referred to in Paragraph 4 shall be
adapted in the light of scientific estimates of the conditions then
prevailing. Such adaptation shall ensure a safe and rapid re-
covery of the SSB to a level in excess of 2.25 million tonnes.

This multi-annual management arrangement shall be reviewed
by the Parties on the basis of ICES advice.

In addition to the Coastal States management plan, there is a recom-
mendation by the North East Atlantic Fisheries Commission
(NEAFC) at its annual meeting in November 2006 to adopt conser-
vation and management measures for blue whiting in the NEAFC
area in 2007. This would result in an expected catch of 147 000 ton-
nes of blue whiting in addition to the Coastal States Agreement of
1.7 million tonnes for 2007.

1.

4.

NEAFC takes notes of the Agreed Record of Conclusion of
Fisheries Consultations between the Faroe Islands, the Euro-
pean Community, Iceland and Norway on the Management of
Blue Whiting in the North-east Atlantic in 2007 signed in Tor-
shavn, 27 October 2006.

NEAFC further notes that by way of the said Agreed Record,
the aforementioned Parties agreed to restrict their fishery on
the blue whiting stock in 2007 according to a total catch limita-
tion of 1.7 million tonnes.

In accordance with Article 5 of the Convention on Future Mul-
tilateral Cooperation in North-East Atlantic fisheries, the Con-
tracting Parties recommend the following measure for the blue
whiting Stock for 2007.

3.1 In order to ensure consistency and compatibility with
the said Agreed Record, the Contracting Parties hereby
establish an allowable catch limitation of 268 550 ton-
nes of blue whiting for 2007 in waters beyond the areas
under national fisheries jurisdiction of the Contracting
Parties.

3.2 This allowable catch limitation shall be allocated as
follows:

3.2.1 European Community 37 400 tonnes (*)
322 Norway 31450 tonnes (*)
3.2.3 Denmark in respect of:

3.2.3.1. Faroe Islands 31 450 tonnes (*)
3.24 Greenland 10 000 tonnes
325 Iceland 21 250 tonnes (*)
3.2.6 Russian Federation 137 000 tonnes

(*) Catches taken under these allocations shall be deducted
from quotas allocated to Parties to the Agreed Record re-
ferred to in Paragraph 2.

The national quotas referred to in Annex I of the Agreed
Record referred to in Paragraph 2 may be fished in the ar-
eas defined in Paragraph 3a.

Blue Whiting Combined Stock



Albacore Tuna - North Atantic

I Marine Institute

.- Foras na Mara

Fisheries Science Services

The Standing Committee on Research and Statistics (SCRS) of
the International Commission for the Conservation of Atlantic
Tunas (ICCAT) is responsible for the assessment of the alba-
core tuna stocks and provides management advice to ICCAT.

FSS - SINGLE STOCK CONSIDERATIONS

FSS agrees with the latest ICCAT assessment,
conducted in 2007. The assessment indicates that
F is well above Fysyand SSB is below By

ICCAT projections based on this assessment indi-
cate that the northern stock will not recover to
above Bysyfrom the present overfished condi-
tions, in the long term, if catch levels remain over
30,000 t.

FSS notes that ICCAT projections show that the
stock will not recover if catches remain above
30,000 t per annum. Therefore FSS advises that
the TAC for 2008 and subsequent years should be
set lower than 30,000 t until the stock can be
shown to have recovered.

Year TAC Catch Irish Irish ICCAT FSS

Quota catch SCRS Adyvice
Advice

2000 - 34,500 - 3,274 < 34,000t -

2001 34,500 26,592 3,158 2,004 <34,000t -

2002 34,500 22,685 3,158 [,100 <34,000t <34,000

2003 34,500 25,505 3,158 755 <34,000t <31,000

2004 34,500 25,605 3,158 175 <34,000t <31,000

2005 34,500 35,830 3,158 306 <31,000t < 31,000

2006 34,500 36,077 5,679 521 <31,000t < 31,000

2007 34,500 - 8,326 - <31,000t < 31,000

2008 - - - - <30,000t < 30,000

CURRENT MANAGEMENT

e  The management area and the assessment area for
North Atlantic albacore tuna cover the whole of the
Atlantic, north of 5° N, and excluding the Mediterra-
nean Sea.

e In 2001 a TAC was agreed for the first time and set
at 34,500 t. This was extended in 2003 to be effec-
tive until 2007.

° In 2007 Ireland was allocated a quota of 8,326 t.
Under ICCAT rules, up to 50% of national quota can
be carried over from year to year.
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2007% EU Quota Allocations

IRE 19.3%
EFRA 13.1%
OUK 1.8%
SPA 53.3%
B POR 12.4%

e A [998 ICCAT regulation does not permit fishing
capacity to exceed the average for period 1993 to
1995.

e  Since 2002 the EC has introduced a complete ban
on the use of drift nets to target albacore. This ap-
plies to all EC vessels and also to non-EC vessels
fishing in EC waters.

ADDITIONAL INFORMATION

I. A new assessment was conducted in 2007. The as-
sessment was based on catch at length data trans-
formed to catch at age, tuned with several CPUE se-
ries. This indicates that SSB has declined and is cur-
rently about one quarter of the peak levels. Recent
fishing mortality has been well above FMSY. Esti-
mates of recruitment to the fishery, although vari-
able, have shown generally higher levels in the 1960s
and earlier periods with a declining trend thereafter
until 2004. However, the most recent recruitment is
estimated to be large but uncertain. Current SSB is
approximately 20% below the MSY level, compared
to 2000 when it was 50% below).

2. Catches have decreased from about 60,000 t in 1964
to 26,000 in 2005. They have increased again to
36,000 t in 2006.

3. Surface gears targeting juvenile fish take approxi-
mately 90% of the catches.

4. Albacore are caught by troll and bait boats targeting
juvenile fish; paired mid water trawlers targeting
both juvenile and adult fish and longliners targeting
adult fish. Adult fish (> 5 years) comprise around
10% of catches.

5. CPUE trends in the Bay of Biscay troll fisheries have
declined since the mid 1980s. CPUE series in the
western Atlantic appear stable.

6. The main albacore tuna catching countries in 2006
were Spain (25,000 t), followed by France (5,500 t),
Chinese Taipei (2,300 t), and Japan (1,300 t).

7.  Since the banning of driftnets, Irish landings have de-
clined. In 2000 the Irish landings were 3,464 t and in
2006 landings were 521 t taken by mid-water trawl-
ers and troll boats.

Albacore Tuna
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Bluefin Tuna

(East Atlantic and Mediterranean)
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Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

FSS agrees with the ICCAT-SCRS evaluation that
current fishing mortality may be more than
3 times the level that would permit the stock to
stabilise at MSY. FSS further agree with ICCAT-
SCRS that current fishing is expected to drive
spawning biomass to a very low level. Such a low
level is considered to give rise to a high risk of
fishery and stock collapse. The most recent as-
sessment is considered weak, because total re-
movals are greatly underestimated.

FSS agrees with ICCAT-SCRS that in order to re-
verse these declines and initiate rebuilding, sub-
stantial reductions in F and catch need to be im-
plemented.

FSS agrees with ICCAT-SCRS that the only sce-
narios that have the potential to address the stock
decline and initiate recovery are those that:

e close the Mediterranean to removals during
spawning time

e decrease mortality on small fish by fully en-
forced increases in the minimum size regula-
tion.

ICCAT-SCRS advises that these measures are
consistent with catches of about 15,000 t in the
short term. However, FSS considers that catches
of 15,000 t may not be sufficiently low and may
prolong the period required for stock recovery.
Therefore FSS advises large reductions in catches
each year until the stock shows signs of recovery.
These reductions should be implemented as part
of a long term management plan for the stock.
However, FSS is concerned that these measures
would not be effective if effort is displaced to
other areas where the stock is taken. FSS is con-
cerned that these measures will not be effective
due to continuing unregulated fishing and devel-
oping ranching activities in the Mediterranean.

FSS agrees with the ICCAT-SCRS advice that an-
nual catches of about 45,000 t are a long term sus-
tainable yield target. However, given that this is a
long lived species, it will take at least 10 years to
achieve such yields.
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FSS endorses ICCAT-SCRS recommendation that
measures are required to mitigate overcapacity
and eliminate illegal fishing.

Bluefin Tuna TACs, Catches and Advice 2000-2008

Year TAC Official FSS Advice
catch
Catches above 26,000 t are not
2003 32,000 31,163 sustainable
2004 32,000 31376 Catches above 26,000 t are not
’ sustainable
2005 32,000 35671 Catches above 26,000 t are not
’ sustainable
2006 32,000 26861 Catches above 26,000 t are not
’ sustainable
2007 32,000 i Catches < 15,000 t and develop
management plan
2008 Catches < 15,000 t
CURRENT MANAGEMENT

e In 2002, ICCAT set a TAC of 32,000 t for the years
2003 to 2006. The TAC applies to all directed fisher-
ies for blue fin tuna. The EC has a large share of the
TAC (18,301 t) but Ireland has no quota. An EC by-
catch quota, that is unallocated is available to Ireland.

e The TAC covers the entire east Atlantic Ocean and
the Mediterranean Sea.

e |n 2006, the Commission adopted a recovery plan for
this stock. This plan includes various conservation
measures, largely consisting of a TAC together with
extended time/area closures and minimum size.

ADDITIONAL INFORMATION

I. SCRS considers that there are two blue fin tuna
stocks, viz, the East Atlantic and Mediterranean
stock and the West Atlantic stock, separated by
45°W . The west Atlantic stock is in a state of col-
lapse, though fishing continues. Both stocks mix at
feeding time.

2. Official landings in 2006 were about 27,000 t and the
TAC was 32,000 t.

3. ICCAT believes that real catches are in excess of the
catches reported to the Commission. Current real
catches are considered to be about 50,000 t, whilst
the TAC is 32,000 t. Thus the TAC is not effective
at controlling mortality on the stock.

4. Ranching of blue fin tuna has increased dramatically
in the Mediterranean in recent years. In this practice
juvenile and spawning fish are taken by purse-seine

Bluefin Tuna



fisheries and then transferred to “ranching pens”
where they are retained until they reach marketable
condition after which they are slaughtered. Statistics
for the numbers of fish killed by this method are not
available and are not included in the assessment of
the stock.

SCRS have noted that management recommendations
have been largely ignored and have failed to address
the proliferation of tuna pens and purse seine fisher-
ies in the Mediterranean. These tuna pens and client
fisheries now operate around the Mediterranean
from Spain to Turkey.

Fishing pressure on small fish remains intense and
further heightens the risk of collapse.

Tagging studies indicate that current stock bounda-
ries fail to take into account stock mixing in the At-
lantic and that significant catches reported as East At-
lantic and Mediterranean fish more properly belong
to the West Atlantic stock.

8. Catches from recreational fisheries in the Mediterra-
nean and North East Atlantic have fallen abruptly.
The recreational fishery off northwest Ireland failed
to catch any tuna from 2005 to 2007.

9. Bluefin tuna caught by Irish vessels are taken as by-
catch in directed fisheries for other pelagic species
and are accounted for by the EU by-catch quota. The
numbers caught in the last two years have fallen
abruptly, and in 2006 amounted to only 0.5 t.

. Historically the main countries catching East Atlantic
and Mediterranean bluefin tuna were France, Spain,
Italy, Morocco, and Japan. Mis-reporting makes it
impossible to rank these countries and more recent
entrants to the fishery.

I'l. Bluefin tuna are mainly caught by purse seiners,

longliners, bait boats and by traps by.

Bluefin Tuna in East Atlantic and Mediterranean: Landings Data
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North East Atlantic Pelagic Sharks

No ACFM information has been included for this stock

For latest information, see: http://www.ices.dk

Foras na Mara

Fisheries Science Services

ACFM did not provide new advice for elasmobranch
stocks in 2007. Previous advice is outlined below. For fur-
ther information, refer to the 2006 Stock Book. In 2006
spurdog and porbeagle were added to CITES Appendix I,
that placed restrictions on trade in these species in and
out of (although not within) the European Union.

Basking Shark

FSS - SINGLE STOCK CONSIDERATIONS

FSS reiterates the ICES advice in 2006, that given
the perceived depleted stock status, a zero TAC be
set for the whole distribution area of basking shark.
Further, FSS agrees with ICES advice that by-catch
in mixed fisheries should be reduced to the lowest
possible level.

Porbeagle

FSS - SINGLE STOCK CONSIDERATIONS

FSS reiterates the ICES advice in 2006 that no di-
rected fishing on porbeagle be permitted on the
basis of their life history and vulnerability to fishing.
FSS further agrees with ICES and STECF advice
that measures should be taken to reduce by-catch
to the lowest possible levels.

Blue Shark

FSS - SINGLE STOCK CONSIDERATIONS

ICCAT has responsibility for providing advice for
this species. According to the most recent assess-
ment, the biomass of the North Atlantic blue shark
stock is above the biomass that would support MSY.
In many model runs the stock status appeared to be
close to the unfished biomass levels, although these
results are highly conditional on the initial assump-
tions used. ICCAT has not provided formal advice
this year, but will in 2008. FSS agrees with ICCAT
recommendations that precise catch records of blue
shark are required for accurate assessments.
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Spurdog

FSS - SINGLE STOCK CONSIDERATIONS

FSS reiterates the ICES advice in 2006 that the
stock is depleted and may be in danger of collapse.
Target fisheries should not be permitted to con-
tinue, and by-catch in mixed fisheries should be re-
duced to the lowest possible level. A TAC should
cover all areas where spurdog are caught in the
northeast Atlantic.
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Porbeagle: Available landings data for porbeagle in ICES area. It is
not clear if data are complete for any year.
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Ecosystem Overview for the Irish Sea

Summary table of the ICES Ecosystem overview for the Irish Sea
Information condensed from ICES WGRED, 2007 see WG report for further details and reference list.

Physics

Bathymetry Shallow sea (less than 100m deep in most places), largely sheltered from the winds and currents
of the North Atlantic.

Circulation An inshore coastal current carries water from the Celtic Sea and St. Georges’s Channel north-
wards through the North Channel, mixing with water from the outer Clyde. A seasonal gyre
operates as a local retention mechanism in the western Irish Sea.

Fronts The Celtic Sea front is situated at the southern entrance to the Irish Sea and the Islay
Front is found between Islay and the Malin Shelf.

Temperature Time series from the SW coast of the Isle of Man (the Cypris station), western Irish Sea

Salinity (Gowen, AFBI, Belfast), and two series of combined satellite and ship-recorded indicate a gen-
eral warming trend in the Irish Sea since 1960, with particularly high temperatures in 1998 (see
fig. 1).

Biology

Benthos, larger
invertebrate,
biogenic habi-
tats

The main commercial invertebrate species is Norway-lobster (Nephrops norvegicus). There are
distinct benthic assemblages with plaice and dab on fine substrates in inshore waters and sea
urchins and sun-stars on coarser substrates further offshore. Thickback sole (Microchirus varie-
gates) and hermit crabs dominate the transitional zone, while Norway-lobster and Witch
(Glyptocephalus cynoglossus) dominate on the muddy sediments in the central Irish Sea. Beds of
Alcyonium digitatum (Dead man’s finger) occur on coarse substrates throughout. Biogenic reefs
of horse mussels Modiolus modiolus, maerl and Serpulid worms occur in specific locations.

Fish Community

There are commercial fisheries for cod (Gadus morhua), plaice (Pleuronectes platessa) and sole
(Solea solea). The most abundant species in trawl surveys are dab (Limanda limanda), plaice, so-
lenette (Buglossidium luteum) and common dragonet (Callionymus lyra) along with large numbers
of poor-cod, whiting and sole. In recent years, abundance of dab, solenette and scaldfish
(Arnoglossus laterna) and red gurnards Aspitrigla cuculus increased, whereas hake, dragonets and
pogge Agonus cataphractus decreased. Lesser spotted dogfish Scyliorhinus canicula is abundant
throughout. There are also ray assemblage on sand hills in Southern Irish Sea, and Cardigan
Bay.

Birds, Mammals

Basking shark (Cetorhinus maximus) occur from April through to October but stock seems se-

& Elasmo- verely depleted. Grey seals (Halichoerus grypus) are common and 5000-7000 individuals are

branches thought to exist in the Irish and Celtic Seas. Gulls predominate seabird population in particular
black-headed, lesser black-backed and herring gulls as well as guillemots.

Environmental | There has been a steady warming of sea surface temperatures (SSTs) in the area. Irish Sea cod

signals & recruitment exhibited a decline in the 1990s, coincident with an increase in sea surface tem-

implications

peratures. There has been a northward shift in the distribution of some fish such as an increase
of Seabass Dicentrarchus labrax and red mullet Mullus surmuletus populations around British
coasts

Fishery effects
on benthos and
fish communi-
ties

This area has a number of severely depleted stocks e.g. cod, whiting and sole. Significant pro-
portion of the catch of the demersal fleets is discarded.
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FSS ECOSYSTEM CONSIDERATIONS

FSS advises that the following considerations should be taken into account in developing ecosystem based
advise for fisheries in the Irish Sea:

Fishing has impacted a number of commercial species, with some commercial species such as cod,
whiting and sole being overexploited and severely depleted. A cod recovery plan is currently in place.
Some fisheries including the Nephrops and beam trawl fisheries have high whiting discarding rates.
The effect of discarding on the Irish Sea Whiting stock and the ecosystem is not fully understood, how-
ever the stock seems to suffer from increased mortality and a decline in biomass.

A reduction in the abundance of large piscivorous fishes such as cod and whiting, and an increase in
species which feed at a lower trophic level, such as Nephrops, has resulted in a marked decline in
mean trophic level of the fish community over time.

There has been an increase in water temperatures in this ecoregion which is likely to affect the distri-
bution area of some fish species, and some changes of distribution have already been noted. Tempera-
ture increase is likely to affect stock recruitment of some species. In addition, the combined effects of
overexploitation and environmental variability might lead to a higher risk of recruitment failure and
decrease in productivity.

Some localized fisheries are believed to have significant a negative impact on the seabed. These in-
clude hydraulic dredging of the seabed for razor clams which results in considerable damage to the

associated fauna (see inshore section for further details).

Sea Surface Temperature trends
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Fig.1). Sea surface temperature in the Irish Sea from 1960 to 2006 (ICES 2006).

References:

ICES. 2007. Report of the Working Group for Regional Ecosystem Description (WGRED), 19
- 23 February 2007, ICES Headquarters, Copenhagen. ICES CM 2007/ ACE:02. 153 pp.

ICES (2006) Report of the Working Group on the Assessment of Northern Shelf Demersal Stocks
(WGNSDS). ICES ACFM:30
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FSS Advice on Mixed Fisheries in the Irish Sea

PRECAUTIONARY APPROACH ADVICE

FSS advises that mixed fisheries characteristics be taken into account when managing demersal fisheries in
the Irish Sea. Given the critical status of cod, whiting, sole and spurdog these stocks are the overriding con-
cerns in the management advice. The precautionary approach implies that fisheries in the Irish Sea should
be managed where the following rules are applied simultaneously:

If fisheries are permitted they should operate:
e without by-catch or discards of cod, sole, spurdog and whiting;
e within the advised precautionary catch limits for all other stocks

FSS recognises that the ‘zero catch option’ for cod, sole, whiting and spurdog would effectively mean a clo-
sure of all the mixed demersal and Nephrops fisheries in the Irish Sea. FSS agrees with ICES that a closure of
all fisheries catching cod, sole, whiting or spurdog provides the highest probability of recovery for these
stocks and is the only advice possible in the context of the precautionary approach.

Therefore FSS advise that the following rules should be followed in the management of mixed fisheries in the
Irish Sea:
° Once the TAC is exhausted for a critical stock then all fisheries which catch that stock should be
closed.
e  Fisheries should only be permitted when they prove that they take zero catch (including discards) of
the critical stocks i.e. cod, sole, whiting and spurdog.
e  Fisheries should only be permitted when they prove that they take zero catches of non-critical stocks
where the TAC is exhausted.
e  All other stocks should be exploited within precautionary limits.

IMPLEMENTATION ISSUES

FSS notes that ICES has previously advised for zero catch of cod, whiting, sole and spurdog in the Irish Sea
but that managers, because of social and economic considerations, have never implemented this advice. FSS
is aware of the European Commission (EC) proposal for setting of fishing opportunities in 2008 (see page 42).
According to this policy statement the Commission “will propose a reduction that is as large as is compatible
with any mixed fisheries considerations and with relevant social and economic considerations”. Furthermore, “If a
recovery plan is in force concerning the stock” (which is the case for Irish Sea cod), “the best possible approxima-
tion to the recovery plan rules will be proposed in the light of the existing scientific knowledge”. A 25% reduction
in effort and catch is the FSS interpretation of the EC policy in relation to Irish Sea cod. However, it is not
clear if a commensurate reduction in catch and effort will be applied to other stocks or fisheries in the Irish
Sea.

FSS has previously pointed out the poor performance of TACs, as implemented, in reducing fishing mortal-
ity. In the past FSS advised that the required reductions in catch and associated fishing mortality can only be
achieved if reductions in effort and effective discard mitigation measures are implemented. Fishing effort
control was introduced in the Irish Sea in 2003 as part of the cod recovery plan with the main aim of indi-
rectly reducing fishing mortality in cod. While, there has been some reduction in fishing mortality for cod,
more drastic reductions in fishing mortality need to be implemented. Thus far there is no clear effect of the
decrease in nominal effort on fishing mortality rates of other species. For example no decline in fishing mor-
tality has been observed for sole, whiting or haddock in the Irish Sea.

FSS advises that a well defined ‘management plan’ needs to be developed and implemented to recover
these stocks and to fish them sustainably once they have recovered. FSS advise that such a plan should
aim to manage well defined metiérs with clearly defined objectives that will ensure a high probability of
recovery of all species to agreed levels within a specified time frame.
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Qualitative Description of Fisheries in the Irish Sea

The majority of vessels in the Irish Sea target Nephrops with
either single- or twin-rig otter trawls. These vessels use ei-
ther 70-mm diamond mesh with an 80-mm square mesh
panel or an 80-mm diamond mesh in their codends, and (by
regulation) their landings must consist of at least 35% Neph-
rops by live weight. These vessels have by-catches of whiting
(most of which are discarded), and haddock, cod, and plaice.
Twin-rig otter trawl were first introduced in the early
1990s. Recent studies show that the use of twin-rigs in-
creases the proportion of roundfish bycatch in Nephrops
fisheries compared with single-rig otter trawls. Nephrops
catches are highly seasonal, with the highest Nephrops
catches seen in the summer months. Catch rates are also
dependent on tidal conditions, with higher catches during
periods of weak tide.

The roundfish fisheries in the Irish Sea are conducted primar-
ily by vessels from the UK and Ireland. A Northern Irish
semi-pelagic trawling for cod and whiting developed in the
early 1980s. As the availability of whiting declined the fleet
switched to mainly targeting cod and haddock. Irish, North-
ern Irish, and English and Welsh otter trawlers target plaice,
haddock, whiting, and cod, with smaller bycatches of angler-
fish, hake, and sole. Some Irish vessels participate in a fishery
for rays in the southern Irish Sea. Since 2001, these trawlers
have adopted mesh sizes of 100-120 mm and other gear
modifications, depending on the requirements of recent EU
technical conservation regulations and national legislation.

There is also a beam trawl fishery which takes place mainly
in the eastern Irish Sea with vessels from Belgium, Ireland,
and the UK. This fishery mainly catches sole with important
bycatches of plaice, rays, brill, turbot, anglerfish, and cod.
The fishing effort of the Belgian beam trawl fleet varies in
response to the catch rates of sole in the Irish Sea relative
to catch rates in other areas in which the fleet operates.
Fishing effort peaked in the late 1980s following a series of
strong year classes of sole, but is presently only about 60%
of the peak value.

The other gears used to catch demersal species are gillnets
and tanglenets, notably by inshore boats targeting cod, bass,
grey mullet, sole, and plaice, and the bottom VHVO trawl
targeting hake.

The main pelagic fishery in the Irish Sea is for herring. In re-
cent years, it has been predominantly operated by one pair
of trawlers from Northern Ireland. The size of this fleet has
declined to a very low level in recent years.

There are also a number of inshore fisheries in the Irish Sea
that target stocks not currently assessed by ICES. These in-
clude pot fisheries for crab, lobster, and whelk, hydraulic
dredge fisheries for razor clams, and dredge fisheries for
scallops.

Fishing effort in the semi-pelagic effort increased rapidly be-
tween the early 1980s and early 1990s before decreasing
somewhat in the mid-1990s. Fishing effort in the England
and Wales otter trawl vessels longer than 12 m declined
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rapidly after 1989, and from 1999 to 2004 was less than
25% of the effort reported in the 1980s. There has been a
declining trend in fishing effort for Northern Irish otter
trawlers also since the early 1990s. Fishing effort for Irish
otter trawlers has declined in recent years as many vessels
switched from targeting roundfish to Nephrops.

Decommissioning Schemes

Decommissioning at the end of 2003 permanently removed
19 out of 237 UK demersal vessels that operated in the
Irish Sea, representing a loss of 8% of the fleet by number
and 9.3% by tonnage. Of these vessels, |13 were vessels that
had used demersal trawls with mesh size >=100 mm and
had more than 5% cod in their reported landings. The previ-
ous round of decommissioning in 2001 removed 29 UK(NI)
Nephrops and whitefish vessels and 4 UK(E&W) vessels reg-
istered in Irish Sea ports at the end of 2001. Of these, |3
were vessels that used demersal trawls with mesh size
>=100 mm and had more than 5% cod in their reported
landings.

The Irish fleet has also declined in numbers in recent years
although there has been some modernisation particularly
since 2000, whereby several large newer vessels joined the
fleet. More recently there has also been an Irish decommis-
sioning scheme, whereby around 40 fishing vessels (~6000
GT, 18 000 kW) have been permanently withdrawn from
the Irish fishing fleet and removed from the Register of Sea
Fishing Vessels in 2005 and 2006. Several of these vessels
have a track record of fishing in Area Vlla.

Recent changes in fishing effort

Effort data and information presented in this section is taken
from the STECF Subgroup on review of stocks (SGRST) re-
port on Fishing Effort Management 2007 and the Working
Group on the Assessment of Northern Shelf Demersal
Stocks 2007.

Effort in this area is dominated by Northern Ireland, ac-
counting for 42% of the total effort (Fig. ). Ireland contrib-
utes 24% and Belgium, England and Scotland each contribute
about 10%.

Vila: Division of average effort

| IRL 24%

mBEL 1%

0 ENG 10%

O FRA 3%

mNED 1%

m NIR 42%

m SCO 8%

Fig. I Percentage effort contribution by country in the Irish Sea
(Vlla) based on average total annual effort from 2000-2006.
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Total effort in the Irish Sea also shows a declining trend
since 2000, but at a lesser rate than the West of Scotland,
declining by 27% (Fig. 2). Demersal trawls dominate fisher-
ies in this area, contributing over two thirds of the total
effort. Beam trawls contribute far less effort
(approximately 15%), while effort directed to static gears is
negligible. The overall decline in effort from 2003 onwards
is primarily related to declining trawl effort, before which
trends are masked by allocation of Irish effort into the
“none” group. Effort in both the beam trawl and static gear
categories has remained relatively stable.
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Fig. 2 Irish Sea trends in nominal effort (kW*days-at-sea) by
gear types, 2000-2006. Category none represents unidentified
effort. Irish effort prior to 2003 is within the ‘none’ category.

In the Irish Sea demersal trawl and Danish seine group,
two mesh size ranges predominate. The small mesh Neph-
rops fleet, with 70-89mm mesh dominate trawling effort
throughout (Fig. 7). No Irish effort in kW days-at-sea is
included in Fig. 3 before 2003, as it was not available by
mesh size prior to this date. As a result, the relative stabil-
ity of this group may be misleading, as this is the main cate-
gory utilised by Ireland in this area. The decline in 2002
effort for this small mesh category can not be explained,
although it originates from Northern Ireland, the main
effort contributor in the Irish Sea. This reduction in 2002
accentuates the observed increase in 2003, part of which
can be explained by the inclusion of mesh specific data
from lIreland from that year. It is likely that days-at-sea
limitations (204 days per year) have had minimal impact on
these fleets, as a decline in effort is only really observed in
2006. There has been a strong reduction in effort by the
whitefish fleets with mesh sizes between 100-119mm since
2003, which are now limited to 105 days per year. Effort of
100-119mm trawls in 2006 is just over a third of what it
was in the Irish Sea during 2003, indicating that the effort
limitations are affecting this fleet. In addition, effort within
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the largest mesh group, 2120mm, effectively the cod sec-
tor since 2002, appears insignificant.

Irish Sea Dem Trawl and Danish Seine
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Fig. 3 Irish Sea trends in nominal effort (kW*days-at-sea) for the
demersal trawl and Danish Seines groups, 2000-2006. Note that
Irish data are only included for 2003-2006.

Effort in terms of gross tonnage days-at-sea (GT*days at
sea) shows very similar evolution of fishing effort to that of
effort in kW days-at-sea in all, indicating as in Vla, that ves-
sels have not increased power to increase efficiency. These
two effort measures, in addition to the maximum number
of vessels were compared by standardising against values
for 2003. Comparisons were made for demersal trawl
categories 70-89mm and 100-119mm mesh, and beam
trawl category 80-89mm mesh. The years prior to 2003
should be discounted from this comparison as Irish data
was not included. Trends in vessels to those of effort vary
with category. Relative vessel numbers within the 70-
89mm mesh are slightly below that of effort but show a
similar trend (Fig. 4a) indicating that changes in days-at-sea
measures reflect changes in the number of vessels operat-
ing within the area. Days-at-sea effort for category 100-
I 19mm mesh has declined at a greater rate than vessels
(Fig. 4b), suggesting days-at-sea allocations are limiting. In
relation to the beam trawl category however, it was not
possible to determine a clear trend (Fig. 4c).

FSS Advice on Mixed Fisheries in the Irish Sea
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Fig. 4 Irish Sea trends in relative effort expressed in kW*days at sea, GT*days at sea and number of vessels for demer-
sal trawl and Scottish seine categories a) 4.a.i.none (70-89mm), and b) 4.a.iv.none (100-119mm), and beam trawl
category c) 4.b.i.none 80-89mm. Effort is relative to 2003 values.

The introduction of days-at-sea has been a strong driver of
the observed changes in fishing patterns but, as for Vla, it
should be pointed out that there have also been other
important measures addressing capacity. Effort decline in
the Irish Sea, particularly in the whitefish fleets with
>|100mm mesh trawls, could be related to decommission-
ing schemes permanently removing vessels. Decommis-
sioning of UK vessels operating in the Irish Sea began in
1995. In 2001, 29 UK Northern Ireland Nephrops and
whitefish vessels, and 4 UK England and Wales vessels regis-
tered to Irish Sea ports, were decommissioned. More re-
cently in 2003 19 vessels were removed, of which 13 were
vessels operating demersal trawls with mesh sizes greater
than 100mm and more than 5% cod in their landings.

Decommissioning of Irish vessels began in 2005, and 26
vessels with a track record of fishing in Vlla were perma-
nently removed in August 2006. Within the Irish Sea these
vessels accounted for an average of 550,940 kW#*days-at-
sea per year, equating to a 19% reduction of total Irish
effort. The majority of effort was directed towards demer-
sal otter trawls (50%) and dredges (42%) with the addition
of some demersal seines, pelagic trawls, and beam trawls.
The impact of this decommissioning in Vlla will not be fully
apparent until at least 2007. However, reductions oc-
curred in 2005 and 2006 of 11.3% and 4.5%.

Data summary table adapted from STECF (2007)

Special Percentage Change
condition 2003 2004 2005 2006 to 2003 (%)

16-32mm none 2,777 4,122 18,961 20,423 635

IIA81c 848,433 585,886 600,023 497,762 -41

70-89mm IIA81d 1,567,464 1,635,243 1,600,788 1,525,423 -3

none 2,722,867 3,059,958 3,023,644 2,763,072 1

90-99mm 11A81d 7,055 6,473 11,629 12,282 74
Demersal trawl and none 13,036 60,866 43,901 27,123 108
Danish siene IIA81c 286,333 154,489 58,025 50,495 -82
100-119mm 1IA81d 785,996 670,534 454,092 401,025 -49
IIA81k 19,139 53,303 -100

none 2,465,862 1,062,371 1,116,593 915,382 -63
1IA81c 2,026 264 820 6,254 209
>=120mm | 1IA81d 18,487 2,010 -100

none 95,374 6,425 4,670 7,786 -92

80-89mm none 1,911,815 1,544,235 1,804,906 1,359,237 -29
Beam Trawl 100-119mm| none 26,444 5,710 12,573 -100
>=120mm none 467,855 17,011 12,670 -100

<110mm none 895 3,325
Gillnet 110-149mm| none 30,551 23,925 3,982 8,020 -74
150-219mm| none 20,056 11,489 471 18,810 -6
>=220mm none 191 1,432 3,239 -100
Trammel n/a none 475

Longline n/a none 47,386 52,783 81,118 22,301 -53
Unclassified none none 1,640,145 1,727,599 1,206,446 1,263,527 -23
Total 12,979,292 10,686,128 10,059,446 8,902,722 -31
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Fisheries interactions in the Irish Sea

Demersal fisheries in the area are mixed fisheries, with many
stocks exploited together in various combinations in differ-
ent fisheries. In these cases management advice must con-
sider both the state of individual stocks and their simulta-
neous exploitation in demersal fisheries. Stocks in the
poorest condition, particularly the critical stocks, necessar-
ily become the overriding concern for the management of
mixed fisheries where these stocks are exploited either as
a targeted species or as a bycatch.

Four main fishery units can be described in the Irish Sea:
these are Nephrops otter trawlers, roundfish otter trawl-
ers, semi-pelagic trawlers, and beam trawlers. As trends in
stocks of various species are generally not in synchrony,
advice provided on the basis of the status of individual spe-
cies may result in advised fishing mortalities for a group of
co-harvested species that cannot be realized simultane-
ously within the context of mixed fisheries. Stocks in need
of special conservation efforts, such as recovery plans, pre-
sent particularly difficult challenges. For instance, the re-
duction of fishing mortality (and effort) required for cod
makes it very unlikely that TACs for healthier stocks in the
mixed fisheries could be taken. The needs of the stock(s)
under recovery plans could be met most directly by setting
the TAC:s for all species in mixed fisheries to correspond
to the fishing mortality intended for the species under re-
covery plans, which would result in large foregone yields in
many healthier stocks. The foregone yield could be re-
duced somewhat if effort could be adjusted on a fleet-by-
fleet basis to comply with the total fishing mortality in the
proposed recovery plan, while allowing as much harvesting
of other species as possible. However, such an approach
requires reliable information on the catch-at-age for all
species in all fisheries, and is still likely to leave substantial
potential harvestable biomass of several species unavailable
to any fishery.
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Possibly the strongest mixed fishery interaction in the Irish
Sea is between the Nephrops fishery and the whiting stock.
Discard estimates for fleets targeting Nephrops are incom-
plete and considered imprecise, but demonstrate that the
selectivity of Nephrops trawls for whiting remains relatively
poor despite the obligatory use of square mesh panels for
vessels targeting Nephrops with a 70-mm codend mesh
since 1994. ICES points out that in addition to effort re-
strictions, further technical measures (e.g. increased
codend and square mesh panel mesh sizes, separator pan-
els, and fixed grids) should be investigated and this may
substantially reduce bycatch and discarding of whiting in
this Nephrops fishery.

The cod fishery was traditionally carried out by otter trawl-
ers targeting spawning cod in spring and juvenile cod in au-
tumn and winter. Activities of these vessels have decreased,
whilst a fishery for cod and haddock using large pelagic
trawls increased substantially during the 1990s. Cod are also
taken as a bycatch in the Nephrops-directed fishery. Al-
though discard estimates for cod in the Irish Sea are not
available, discard rates are not thought to be substantial.
However, misreporting and underreporting of cod is
thought to occur in some Vlla fisheries. Estimates of misre-
porting for some nations are included in the assessment, but
the scientific advice for zero catch of the cod stock requires
that the practice be terminated.

The extent to which the stocks are taken in the same fish-
eries cannot be quantified on the basis of the available data.
The existing information suggests that the stocks are
caught together to a high (H), medium (M), low (L) extent,
or not at all (0), as indicated in Table I. The information in
the table relates to catches so a ‘high’ linkage can relate to
high landings for two species in one fishery, but also to
cases where the bycatch of a stock taken in a mixed fishery
is discarded.

FSS Advice on Mixed Fisheries in the Irish Sea
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Irish Sea Cod

(Division Vlla)

For latest information, see: http://www.ices.dk

I MMarine Institute

L
i
...- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS
(See Irish Sea Overview for Mixed Fishery Advice)

FSS consider that this stock has collapsed. Despite
indications of unallocated catches, the assessment
can be considered indicative of recent trends al-
though it is not sufficient to provide forecasts for fu-
ture catch opportunities or spawning stock biomass.

Failure to reduce fishing mortality to zero will re-
sult in a prolonged rebuilding phase and a high risk
that the stock will not recover. All available data
suggest that that the stock is expected to decline
further in 2008 due to successive weak recruitment
since 2002. Given the critical status of the stock FSS
advise that only fisheries where industry can prove
a zero by-catch of cod should be permitted.

In 2004 the EC implemented a recovery plan for
this stock (EC Reg. No 423/2004). FSS notes that
this has not affected an increase in SSB or a reduc-
tion in fishing mortality. The main reason for this is
continued under-reporting of catches. The zero
catch advice needs to be accompanied by strong
control and enforcement.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). Irish Sea cod will require a reduc-
tion in TAC and effort of 25%, given that this stock
has collapsed.

FSS considers the establishment of SIP (Science In-
dustry Partnership) projects as a necessary compo-
nent of a rebuilding plan for this stock.

CURRENT MANAGEMENT

I. The TAC Area covers Division Vlla and corresponds to
the assessment area.

2. The 2007 TAC was 1,462 t with an associated lIrish
quota of 963 t (adjusted to 1,043 t).

3. In 2004 the EC implemented a recovery plan for this
stock (EC Reg. No 423/2004).

4. A spawning closure was introduced in 2000 for
10 weeks from mid-February to maximise the
reproductive output of the stock (EU Regulations
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304/2000 and 2549/2000). Conservation measures have
since been revised annually, involving a continued, but
smaller spawning ground closure, derogations for
certain gears and changes in net design to improve
selectivity and protect juvenile fish. FSS has previously
examined the impact of the closed areas for Cod in Vlla
using simulations. The results indicate that closed areas
need to be more stringent to have a measurable effect
above the assessment uncertainty.

5. Measures established for the recovery of cod stocks
include multi-Annual processes for selection of TAC's,
restriction of fishing effort, technical measures,
control and enforcement, accompanying structural
measures and market measures. These measures are
discussed in greater detail in the Section: “Recovery
Plans and Effort Limitation”.

2007 % Quota Allocations
OIRE 65.9%

HEBEL 1.3%

B FRA 3.7%

ONL 0.3%

B UK 28.8%

ADDITIONAL INFORMATION

1. Due to historic misreporting of catches, the
assessment method estimates the total removals from
the stock as opposed to relying on official catch
statistics. These so called “removal estimates” are
presented in the table below but should only be
considered as indicative of the scale of removals
rather than absolute. Recent estimates have been
that around three times the reported landings
suggesting either under-reporting of landings or
discarding continues to be substantial problem
(assuming that natural mortality and emigration rates
have been stable) although direct observations
suggest that landing records in 2006 are more
accurate due to stronger control and enforcement
This assessment approach is far from ideal and results
in concerns about the accuracy and absolute levels of
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recent SSB and F estimates. Having said that there is
little ambiguity about the state of the stock in relation
to reference points.

Year 2000 2001 2002 2003 2004 2005 2006
TAC 2,100 2,100 3,200 1,950 2,150 2,150 1,828
International Landings 1,273 2,251 2,704 1,276 1,071 909 838
Removal Estimates 2,474 4,287 6,676 4,797 3,463 2,383 2,405

Results from FSS simulations show that, given the
uncertainties in the assessment, any stock rebuilding
effects to date from the closed area are difficult to
show conclusively. These simulations suggest that in
order to be able to measure short-term recovery in
cod, more stringent actions in addition to the closed
area are required.

Irish landings in 2006 were 272 t, substantially below
the Irish quota of 1,204 t although a substantial
quantity was swapped with other member states (UK)
for which the national quota is particularly restrictive.
The landings were mainly made by otter trawlers
targeting whitefish, otter trawlers targeting Nephrops
and beam trawlers.

The seasonal migration of cod between the Irish Sea
and the Celtic Sea was investigated by the FSS cod
tagging programme. The results indicated that, while
some cod move from the Irish Sea into the Celtic Sea,
they constitute a very small proportion of the Celtic
Sea cod stock. More recent tagging studies off
Greencastle in Vla has resulted in some recaptures in
Vlla suggesting minor movement from Vla to Vlla. In
addition, a limited tagging study (750 fish) was
conducted in the Celtic sea in spring 2006. The
majority of recaptures (30) were taken in the Celtic
Sea but one fish was recaptured in area Vlla.

The closure of the spawning grounds during spring
from 2000 onwards has mainly affected semi- pelagic
trawlers and whitefish otter trawlers. It has caused
displacement of effort into surrounding regions and in
some cases switching to Nephrops trawl gear to take
advantage of the derogation for Nephrops fishing
within the closure.

Recovery measures have since been complemented by
decommissioning and a system of fishing effort limitation
which regulates the number of fishing days allowed for
various vessel categories deploying gears with specified
mesh sizes. Current effort allocations for Nephrops
trawlers are not restrictive based on comparisons
between reported effort and effort allocations.

Recent experiments in Scotland have shown that cod
selection in Nephrops trawls can be dramatically
improved by inserting a square mesh panel 4m from
the cod-line giving a higher selection profile
considerably better than a 120mm standard cod-end.
This configuration also results in significant reductions
in catches of haddock and whiting.

There is evidence that some of the historical variation
in recruitment of Irish Sea cod can be explained by
year-to-year changes in sea temperature with a negative

correlation between Spring Sea Surface Temperature
and recruitment. However, the large reduction in egg
production observed from egg surveys, associated with
the decline in both the biomass and age structure of the
spawning stock in the 1990s must be considered a
primary cause of the reduction in average recruitment
compared with earlier years.

2006 Length Distribution: Irish Landings (Beam, Otter
trawlers & Gill Netters), Cod in Vlla

350.0
300.0
250.0
200.0
150.0 -
100.0
50.0
0.0

Minimum
legal size
35cm |-

Number ('000)

Ill ""l.
iafn

T T L I o e e |

26 34 42 50 58 66 74 82 90 98 106 114

Length (cm)

2006 Age Distribution: Reported International Landings,
CodinVlla

160
140
120 -
100 -
80 -
60 -
40 -
20 +

0 4

Number ("000)

0 1 2 3 4 5 6
Age (years)

2006 Size at Age: Irish Sampling, Cod in Vlla
100 -

80

O @©@OWOo
@o O

60 -

40 - i

20

Length (cm)

0 ‘ ‘ ‘ ‘ ‘ ‘
0 1 2 3 4 5 6

Age (years)

118 Irish Sea Cod



ICES ADVICE

5.4.1
State of the stock
Spawning bio- | Fishing mortal- | Fishing mor- | Fishing mor-
mass in relation | ity in relation to | tality in tality in rela-
to precautionary | precautionary relation to tion to agreed
limits limits highest yield | target
Reduced repro- | Harvested un- Overex- Not defined
ductive capacity | sustainably ploited

Based on the most recent estimates of SSB, ICES classifies the stock
as having reduced reproductive capacity. Although the current esti-
mate of fishing mortality is uncertain, it is estimated to be above
Fiim- SSB has been below By;,, since the mid-1990s. Recruitment has
been below average for the past sixteen years, and the five most re-
cent year classes are amongst the smallest on record.

Reference points

Management objectives

The European Commission has enacted a Council Regulation ((EC)
No. 423/2004) which establishes measures for the recovery of cod
stocks:

For stocks above By, the harvest control rule (HCR) requires:
1. setting a TAC that achieves a 30% increase in the SSB from
one year to the next,
2. limiting annual changes in TAC to £ 15% (except in the first
year of application), and,
3. a rate of fishing mortality that does not exceed Fy,.

For stocks below B, the Regulation specifies that:

4. conditions 1-3 will apply when they are expected to result in
an increase in SSB above By, in the year of application,

5. a TAC will be set lower than that calculated under conditions
1-3 when the application of conditions 1-3 is not expected to
result in an increase in SSB above By, in the year of applica-
tion.

ICES has previously concluded that a precautionary recovery plan
must include an adaptive element, implying that fisheries for cod
must remain closed until an initial recovery of the cod SSB has
been proven. Such an element of zero catch is not included in the
existing plan. ICES therefore considers the recovery plan to be not
consistent with the precautionary approach.

Type Value Technical basis
Biim 6000 t Biim= Bioss, lowest observed level.
Bpa 10 000 t B, = MBAL, this level affords a high probability of maintaining the SSB above
. Bjin- Below this value the probability of below-average recruitment increases.
Precautionary Fi 1.00 Fin= Foe
approach
Fpa 0.72 Fpa: Fimea® 0.72. This F is considered to have a high probability of avoiding Fiip.
Fishing mortalities above F,, have been associated with the observed stock de-
cline.
Targets F, Not defined.

(unchanged since: 1998)

Yield and spawning biomass per Recruit (from 2004 Assessment)

Fish Mort Yield/R SSB/R
Ages 2—6
Average age 2—4
(2002-2004) 1.03 1.677 1.869
Finax 0.31 2.153 7.999
Fo, 0.18 2.009 12.746

F-reference points

Candidates for reference points which are consistent with taking
high long-term yields and achieving a low risk of depleting the
productive potential of the stock may be identified in the range of
FO.I_Fmax-

Single-stock exploitation boundaries

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

Fishing mortalities between Fy; and F,,,x can be considered as
candidate target reference points, which are consistent with taking
high long-term yields and achieving a low risk of depleting the
productive potential. The present fishing mortality is uncertain;
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however, it is estimated to be well above any candidate reference
points.

Exploitation boundaries in relation to existing management plans

Given the highly uncertain estimates of fishing mortality resulting
from the assessment it has not been possible to conduct a short-term
forecast on the basis of the management plan.

Exploitation boundaries in relation to precautionary limits

Given the low stock size and recent poor recruitment, it is not
possible to identify any non-zero catch which would be compatible
with the precautionary approach.

Irish Sea Cod



Conclusion on exploitation boundaries

Because the existing recovery plan does not include the elements or
measures necessary to rebuild the stock at the current SSB (well
below Byy), 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.

Management considerations

Various emergency measures have been introduced for cod since
2000, effort control has been in place since 2003, and there have
been various decommissioning schemes. These may translate into
some reductions in fishing mortality of cod, but the current
assessment does not provide sufficiently robust estimates of fishing
mortality to allow the possible reductions to be determined. Very
few cod survive to age 4 in this stock. This is because:

There are strong indications that the TAC management control
has not been effective in limiting the catch as landings
have been underreported, although there is some
indication that this is reduced in 2006;

The effort reductions have not been sufficient although
considerable effort reductions have been observed in
some fleets (particularly vessels using >100-mm mesh);

Cod is taken in mixed demersal fisheries (particularly haddock,
sole, and Nephrops). Unless these fisheries can
demonstrate zero bycatches of cod the effort in these
fisheries also needs to be reduced substantially;

Time and area closures have not been sufficient to lead to
rebuilding of this stock.

Reducing fishing mortality to close to zero is required if the cod
stock is to reach a level where it can regain historic productivity.

A resumption of sampling took place in 2005 at ports inaccessible
for port sampling in 2003 and with only limited access in 2004.
Sampling was again restricted in 2006. There will continue to be
large uncertainties in the stock status and further deterioration in the
ability to provide advice unless catches are accurately recorded.

Management plan evaluations

The management plan was evaluated in 2006. This evaluation
suggested recovery to levels above B,, by about 2011, based on a
large number of assumptions, most importantly the size of recruiting
year classes and also that fishing mortality can be reduced to zero in
2007 to allow the stock to increase above By,

However, there are reports of significant non-reported landings, and
as a consequence the current TAC system is not able to regulate
fishing mortality. Unless recovery measures are effective in
restricting the fishery they cannot be considered precautionary. The
management plan was tested with an implementation error of less
than 25% (which means no implementation error for F = 0), but a
larger and more realistic implementation error has not been
investigated.

The plan depends primarily on annual estimates of SSB in relation to
B, but also on estimates of fishing mortality relative to F,. While
SSB appears to be estimated well by this assessment, the level of
fishing mortality is less well known and aspects of the management
plan relating to maximum fishing mortality levels may be difficult to
implement.

Factors affecting the fisheries and the stock

The effects of regulations
The fishery is managed by TACs that do not restrict landings.
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Several regulations have been introduced in the Irish Sea in recent
years. These regulations and their impact on the fisheries have been
discussed in detail in the overview. To rebuild the SSB, a closure
was introduced in 2000 for ten weeks from mid-February (EU
Regulations 304/2000 and 2549/2000). This closure was intended to
maximize the reproductive output of the stock. The measures were
revised in 2001, 2002, and 2003, involving a continued, but smaller
spawning-ground closure, coupled with changes in net design to
improve selectivity. Various derogations were introduced for gears
not targeting cod.

These recovery measures have since been complemented by a
system of fishing effort limitation. This is done by adjusting the
number of fishing days allowed for various vessel categories
deploying gears with various mesh sizes. The introduction of effort
regulation has effectively encouraged vessel operators to reduce
mesh size and shift to other fisheries, particularly Nephrops
trawling, in order to gain more days at sea.

It is not possible to evaluate whether the mesh size changes and
effort limitations may have benefited cod without information on
the level of adherence to catch composition regulations required
when using smaller mesh sizes. Trends in nominal effort in this area
are presented in Section 17 of the 2006 WG report. STECF (2005)
indicates an overall decrease in effort of 19% between 2000 and
2004.

The continued decline in the stock indicates that these measures
alone have not proven sufficient to rebuild the stock to
precautionary levels. Detailed analysis of the impact of the
regulations will not be possible until data of sufficient quality
become available.

Scientific basis

Data and methods

The assessment model is based on a catch-at-age analysis of
reported landings, calibrated with several series of survey indices.
In addition, the model estimates missing removals as a bias in
landings, assuming that they have the same age composition as
reported landings.

Recent discard estimates available for some fleets indicate a
variable, but very high discard rate of ages 0 and 1. These estimates
are not used in the assessment due to the short time-series available.

Information from the fishing industry

The UK Fisheries-Science Partnership surveys of the Irish Sea cod
spawning grounds in spring 2005-2007, carried out using
commercial trawlers, indicated a widespread distribution of cod
mostly at low density but with some localized aggregations. The
time-series is too short to evaluate stock trends in relation to ICES
data. However, the highly truncated age composition of cod in the
surveys supports the ICES assessment, indicating continuing high
mortality rates.

Uncertainties in assessment and forecast

The current estimate of fishing mortality is uncertain; therefore it
cannot be used for forecasts. The quality of the commercial
landings and catch-at-age data for this stock deteriorated in the
1990s following reductions in the TAC without associated control
of fishing effort. Limited access to some ports in recent years has
also resulted in reduced sampling coverage for estimating length
and age compositions.

ICES previously attempted to overcome this problem by
incorporating sample-based estimates of landings from three major
ports in the WG landings figures from 1991 onwards. The sources
of this information became more limited in 2003 and 2004. The
large TAC reduction for cod from 2000 onwards, with only the
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spring cod closure as a means of restricting effort until days-at-sea
restrictions came into force, may have caused more widespread
problems with misreporting or over-quota discarding. Hence ICES
considers the international landings figures from 2000 onwards to
have potentially large inaccuracies that could lead to retrospective
bias and other problems with an analytical assessment. The recent
implementation of stricter landings enforcement has potentially
improved the quality of the landings data in 2006. However, the full
effect of these measures cannot be fully assessed yet.

Comparison with previous assessment and advice

The perception of stock status is similar to last year and the basis for
the advice is the same.

Sources of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).
Report of the STECF for 2005. Evaluation of the Irish Sea Cod
recovery plan.

Year ICES Single-stock  Predicted catch ~ Predicted catch Agreed Official ACFM
Advice exploitation corresp. corresponding to TAC landings  Landings
boundaries To advice single-stock
boundaries
1987 No increase in F; interaction with Nephrops 10.3 15.0 13.2 12.9
1988 No increase in F; interaction with Nephrops 10.1 15.0 15.8 14.2
1989  No increase in F 13.4 15.0 11.3' 12.8
1990  F at Fyeq; TAC 15.3 15.3 9.9! 7.4
1991 Stop SSB decline; TAC 6.0 10.0 7.0 7.12
1992 20% of F(90) ~ 10 000 t 10.0 10.0 7.4 1.7
1993 Fppea ~ 10200 t 10.2 11.0 5.9 7.6
1994 60% reduction in F 3.7 6.2 4.5 5.47
1995  50% reduction in F 39 5.8 4.5 4.6
1996  30% reduction in F 5.4 6.2 5.30 4.96
1997  30% reduction in F 5.9 6.2 4.44 5.86
1998 No increase in F 6.2 7.1 4.96 5.317
1999  Reduce F below F, 49 5.5 2.96 4.78*
2000 Lowest possible F 0 2.1 1.42 127
2001 Lowest possible F 0 2.1 2.03 225°
2002  Establish recovery plan - 32 2.7 2.69°
2003  Closure of all fisheries for cod - 1.95 1.5 1.28°
2004 Zero catch 0 2.15 1.1 1.07
2005 Zero catch 0 2.15 0.967 0.91°
2006 Zero catch 0 1.828 0.935 0.84°
2007 Zero catch 0 1.462
2008 Zero catch 0
Weights in ‘000 t.
'Preliminary.

%includes sample based estimates of landings into three ports
*based on official data only
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Irish Sea Whiting

(Division Vlla)

For latest information, see: http://www.ices.dk

I MMarine Institute

=
2
.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Irish sea Overview for Mixed Fishery Advice)

The stock has decreased substantially to very low
levels in recent years. High discarding, low land-
ings and poor sampling has lead to uncertain catch
data in recent years. Therefore the assessment
for this stock is based on survey information only.
This indicates further declines in stock and in-
creasing mortality in recent years.

FSS agrees with ICES advice that the catches of
whiting in 2008 should be the lowest possible. Fur-
thermore urgent management action is required
to rebuild the whiting stock in this area. FSS
stresses that the cornerstone of any rebuilding of
whiting should be measures that significantly re-
duce or eliminate the discarding of whiting in the
Nephrops fishery. This could be achieved by the
strengthening of existing technical conservation
measures such as a reduction in twine thickness,
increasing the mesh size and dimensions of the ex-
isting square mesh panel as well as changes in
panel position.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS present an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). For Irish Sea Whiting FSS inter-
pret that the EC fishing opportunity in 2008 will re-
sult in a TAC of no more than 315 t and taking the
scientific advice of, reducing catches to the lowest
possible level, into account.

CURRENT MANAGEMENT

e The TAC in 2007 was 371 t with an associated Irish
quota of 213 t (adjusted quota = 240 t).

e There are no explicit management objectives or a
management plan for this stock.

e The spring closure of the western Irish Sea to whitefish
fishing, designed to protect cod, has been continued,
but is unlikely to have affected whiting catches, which
are mainly by-catch in the derogated Nephrops fishery.

e  The operation of days-at-sea effort limitations in the
Irish Sea since 2004 is not expected to have resulted in
a significant reduction in fishing mortality for whiting.

e During 2006/2007, in collaboration with the Irish and
UK industry, the NWWRAC, national Irish and UK
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laboratories and administrations, the Irish Sea En-
hanced Data Collection Programme was initiated.
The consortium secured additional days at sea allo-
cations from the EC for to encourage vessels to par-
ticipate in the voluntary programme.

ADDITIONAL INFORMATION

Total landings were estimated to be 85 t in 2006 this
is well below the TAC. Of this, the Irish landings
were estimated to be 55 t.

Estimates of misreporting have not been available for
this stock since 2003 making catch-based assess-
ments unreliable.

Most of the landings are taken by UK (Northern Ire-
land), Ireland and UK (England and Wales). UK
(Northern Ireland) fleets take most of their landings
from the Western lIrish Sea, while the UK (England)
fleet takes most of its landings from the Eastern Irish
Sea. Whiting is taken mainly as by-catch in the mixed
otter trawl fisheries for Nephrops, cod and other
demersal species and in the Northern Ireland semi
pelagic fishery for cod.

Vessels operating out of Dunmore East, Clogher-
head and Howth traditionally take most of the Irish
catches. Most of the recent Irish landings were from
the Southern Irish Sea and may in fact be fish from
the Celtic Sea stock.

The denial of access to several major ports in North-
ern Ireland for biological sampling since 2003 is a ma-
jor problem. Unless full sampling is resumed at all ma-
jor ports, there will be larger uncertainties in the
stock status and thus more precautionary advice.

2007 % Quota Allocations
W IRE 57.4%
W BEL 0.3%
B FRA 3.5%

W UK 38.8%

Irish Sea Whiting



6. The effort regulations have provided an incentive for
trawlers previously using >100mm mesh to switch to
smaller mesh gears, in order to claim more days-at-
sea (up to 21 days/month). Ireland has a high quota
for this stock (58%) due to the Hague preference
agreement.

7. Discarding data shows that individuals in excess of
the MLS (27 cm) are discarded. In addition, the dis-
card data indicates that very large numbers of whit-
ing below this size are caught in the Nephrops fishery
and discarded. Full protection of juvenile whiting will
require minimising discards of juvenile whiting in the
Nephrops fishery.

8. It has proved difficult to evaluate the success of
measures, such as the mandatory use of square mesh
panels in Nephrops trawls since 1994, as there have
been very few direct observations of size and age
compositions of catches prior to discarding. Experi-
mentally these measures substantially reduce whiting
discarding. However, monitoring programmes are
needed to evaluate if these experimental benefits
have been realised in the commercial fishery.

Reference points

ICES ADVICE

5.4.5
State of the stock
Spawning Fishing Fishing Fishing
biomass in mortality in mortality in mortality in

relation to pre- | relation to pre- | relation to relation to

cautionary limits | cautionary highest yield | agreed target
limits
Unknown Unknown Unknown Undefined

The state of the stock is uncertain. Long-term information on the
historical yield and catch composition all indicate that the present
stock size is low. Landings have been decreasing in recent years and
are at their lowest level in 2006. The survey results indicate a decline
in SSB. There is some indication of increased recruitment. Total
mortality has been increasing.

Management objectives

No explicit management objectives have been set for this stock.

Type Value Technical basis

Biim 5000t Bjim: Bioss- The lowest observed SSB as estimated in previous assessment. There is no clear
evidence of reduced recruitment at the lowest observed SSBs.

Bpa 7000 t By = Biogs * 1.4: This is considered to be the minimum SSB required to ensure a high prob-
ability of maintaining SSB above its lowest observed value, taking into account the uncer-

Precautionary tainty of assessments.
approach Flim 0.95 This is the fishing mortality estimated to lead to a potential stock collapse.

Fpa 0.65 This F is considered to have a high probability of avoiding F);,, and is consistent with a high
probability of remaining above B, in the long run. It implies an equilibrium SSB of 10.6 kt,
and a relatively low probability of SSB < B, (=7 kt), and is within the range of historic Fs.

Targets F, Not defined.

(unchanged since: 1998)

Single-stock exploitation boundaries

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.

Management considerations

Landings of whiting by all vessels as well as discards of whiting es-
timated for Nephrops fisheries have declined substantially since the
1990s, and whiting is now a relatively minor bycatch in the demersal
fisheries. Due to the low value of the catch, a high proportion of
whiting are discarded. Reports of significant non-reported landings
indicate that the current implementation of the TAC system is not
able to restrict fishing.

Factors affecting the fisheries and the stock

Regulations and their effects

Various technical measures have been introduced in the past to miti-
gate bycatch of whiting in the Nephrops fishery, which operates on
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the whiting nursery grounds. It has proven difficult to evaluate the
success of measures such as the mandatory use of square mesh pan-
els in Nephrops trawls since 1994, as there have been very few direct
observations of size and age compositions of catches prior to dis-
carding (much of the discards data are from fisher self-sampling
schemes that do not record total catch). Experimentally these meas-
ures substantially reduce whiting discarding; however, monitoring
programmes are needed to evaluate if these experimental benefits
have been realised in the commercial fishery.

Due to the bycatch of cod in fisheries taking whiting, the regulations
affecting Division VIla whiting remain linked to those implemented
under the Irish Sea cod recovery plan. The closure of the western
Irish Sea to whitefish fishing from mid-February to the end of April,
designed to protect cod, has been continued, though it is not clear to
what extent these measures will protect whiting.

Similarly the extension of days-at-sea limitations into the Irish Sea
in 2006 is not expected to result in a significant reduction in fishing
mortality for whiting since the Nephrops fleet are still permitted to
fish for up to 21 days per month.

The minimum landing size (MLS) for whiting is 27 cm; however,

discard data shows that individuals in excess of that size are also
discarded.

Irish Sea Whiting




The environment

The stock structure of whiting in the Irish Sea has previously been un-
certain with differences in the population structure observed between
the eastern and western components. However, individual whiting
move between the western Irish Sea and other areas within the Irish
Sea and this precludes treating different areas within the Irish Sea as
containing functionally separate stocks.

Scientific basis

Data and methods

An age-based assessment was carried out based on survey informa-
tion only and is considered to be indicative of trends only.

Information from the fishing industry

Some information was available from the fishing industry. Ireland
has established a trial self-sampling scheme (ECONEPH) in coop-
eration with the Nephrops fleet to augment discard sampling in the
Nephrops fishery. The UK(NI) industry participated in an ad hoc
workshop on Irish Sea whiting in the spring of 2005 where their in-
formation on the fishery was used to inform on the perception of
stock structure.

Uncertainties in assessment and forecast

The major deficiency is poor quality of the input data. An examina-
tion of the survey data indicates relatively poor within and between
survey tracking of year classes. There are no reliable estimates of
catch numbers-at-age since 2003 due to the low landings levels of
whiting in recent years and concurrent poor sampling. Discard esti-
mation and raising procedures are problematic and discard estimates
may be imprecise.

Comparison with previous assessment and advice

The perception of the stock is the same as last year and the basis for
the advice, as well as the advice itself are the same.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).

Year ICES Single-stock Predicted  Predicted Agreed  Official Disc.” ACFM
Advice exploitation catch catch corre- TAC Landings Catch
boundaries corresp. sponding to
To advice  single-stock
boundaries

1987 Reduce F 16.0 18.2 11.7 3.8 14.4
1988  No increase in F; enforce mesh regulations 12.0 18.2 11.5 1.9 11.9
1989 F = Fgn; enforce mesh regulations 11.0 18.2 11.3 2.0 13.4
1990 No increase in F; TAC 8.3! 15.0 8.2 2.7 10.7
1991 Increase SSB to SSB(89); TAC 6.4' 10.0 7.4 2.7 9.9
1992 80% of F(90) 9.7' 10.0 7.1 43 12.8°
1993 70% of F(91) ~6 500 t 6.5 8.5 6.0 2.7 9.2°
1994  Within safe biological limits - 9.9 5.6 1.2 7.9
1995  No increase in F 8.3! 8.0 5.5 22 7.0°
1996  No increase in F 9.8! 9.0 5.6 3.5 8.0°
1997  No advice given - 75 45 1.9 42}
1998  20% reduction in F 3.8° 5.0 34 1.3 35
1999 Reduce F below Fy, 3.5¢ 441 2.0 1.1 2.8°
2000  Reduce F below Fy, <1.6* 2.64 1.1 2.1 2.9°
2001  Lowest possible F ~0 1.39 1.1 1.0 1.7
2002  Lowest possible F ~0 1.00 0.7 0.7 1.5
2003  Lowest possible F ~0 0.50 0.5 n/a n/a
2004 zero catch 0.514 0.2 n/a n/a
2005 zero catch 0.514 0.2 n/a n/a
2006 lowest possible - 0.437 0.08 n/a n/a

catch
2007 lowest possible - 0.371

catch
2008 lowest possible -

catch

Weights in ‘000 t.

'Not including discards from the Nephrops fishery.
*From the Nephrops fishery.

*Including estimates of misreporting.

*Landings only, no discards included.

n/a = not available.
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Table 5.4.5.1 Nominal catch (t) of whiting in Division VIla, 1988-2006, 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 7,411 7,094 5,977 5,637 5,465 5,581 4,472
Estimated Nephrops 1,611 2,103 2,444 2,598 4,203 2,707 1,173 2,151 3,631 1,928
fishery discards used by the

WG"

Working Group Estimates 11,856 13,408 10,656 9,946 12,791 9,230 7,936 7,044 7,966 4,205
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006*

Belgium 52 46 30 27 22 13 11 10 4.2

France 81 150 59 25 33 29 8 13 3.7

Ireland 1,260 509 353 482 347 265 96 94 553

Netherlands 7 6 1

UK(Engl. & Wales)® 1,900 1,229 670 506 284 130 82 47 21.7

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

Estimated Nephrops 1,304 1,092 2,118 1,012 740 n/a n/a n/a n/a

fishery discards used by the

WG®

Working Group Estimates 3,533 2,762 2,880 1,745 1,487 676 184 158 86

* 1989-onwards Northern Ireland included with England and Wales.
® Based on UK(N.Ireland) and Ireland data.

’ Preliminary.
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Mean standardised SSB, total mortality (Z), and recruitment estimates from combined SURBA analysis.
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Irish Sea Haddock

(Division Vlla)

For latest information, see: http://www.ices.dk

-
E ! MMarine Institute

||
[
]
..- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See lIrish sea Overview for Mixed Fishery Advice)

FSS considers the assessment to be indicative
only of trends in SSB and recruitment. Surveys
have shown that recent year classes are above av-
erage and have lead to increased SSB.

Inadequate information is available to evaluate
spawning stock biomass or fishing mortality rela-
tive to precautionary reference points. SSB has
been increasing and recent recruitment is above
average. FSS therefore agrees with the ICES ad-
vice that fishing effort should not be allowed to
increase to prevent expansion until a reliable as-
sessment is available.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS present an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Irish Sea had-
dock, FSS interprets that the proposal would be to
prevent expansion of the fishery. This may result in
the 2007 TAC of 11,520 t being maintained in 2008.

FSS recommends that a long term management
plan is developed which recognises that haddock
are subject to highly sporadic recruitment which
will result in substantial variation in catches and
SSB from year to year. FSS therefore recom-
mend that a within-year review of management
controls, taking into account real-time informa-
tion, would allow a more effective means of ex-
ploiting the sporadic high recruitment that is
characteristic of haddock stocks.

CURRENT MANAGEMENT

e The TAC Area traditionally covers Sub-areas VI,
VI, IX and X.

e  The assessment area covers Division Vlla only.

e The 2007 TAC for haddock of 11,520 t was set for
the whole of Divisions VIl to X, of which nho more
than [,179 t could be taken from Division Vlla.

e There are no explicit management objectives or a
management plan for this stock.
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e FSS recommends that management objectives be es-
tablished and that a management plan be developed
and implemented for fisheries catching haddock.

2007 % Quota Allocations

M IRE 43.3%
HBEL 1.6%
W FRA 7.2%
W UK 47.8%

ADDITIONAL INFORMATION

I.  Recent estimates of the age composition and levels
of landings are considered unreliable because of
poor sampling from some major fleets and extensive
misreporting. An analytical catch-based assessment
could therefore not be performed. There will con-
tinue to be uncertainties in the estimated stock
status unless full sampling is maintained at all major
ports.

2. The assessment is based on survey data only.

3. Recent discard estimates available for some fleets
indicate a variable, but very high discard rate of
younger fish. These estimates are not used in the as-
sessment due to the incomplete nature of the avail-
able time series. Improvements in selection profile
that result in reductions in discards will result in an
increased future yield.

4. The fishery is dominated by the UK (NI) and Irish
fleets. The haddock stock is mainly confined to the
western lrish Sea where important mixed species
fisheries for Nephrops, haddock, whiting and cod take
place.

Irish Sea Haddock



5. lIrish catches are mainly made by otter trawl vessels
operating out of Howth and targeting whitefish or
switching between targeting whitefish and Nephrops.
There is also some by-catch in the Nephrops and to a
lesser extent in the seine and beam trawl fisheries.

6. The lIrish landings were estimated to be 183 t in
2006. This is well below the available quota of 550 t.

7. FSS believes that there are no known biological rea-
sons why haddock production could not be sus-
tained in the Irish Sea. However the large fluctua-
tions in recruitment characteristic of haddock stocks
may mean that landings will fluctuate greatly in re-
sponse to the strength of incoming year-classes.

8. The extent to which the cod and haddock fisheries
are linked has not been quantified. This linkage is not
one-to-one, but it is evident and likely to be highly
variable, particularly in response to variable year-
class strength.

ICES ADVICE
5.4.3

State of the stock

Spawning
biomass in rela-
tion to precau-
tionary limits

Fishing mor-
tality in rela-
tion to precau-
tionary limits

Fishing
mortality in
relation to
highest yield

Fishing
mortality in
relation to
agreed target

Undefined Unknown Undefined Undefined

The state of the

stock is uncertain. The assessment is indicative of trends in SSB and
recruitment and is based on survey results. The trend in total
mortality remains constant. SSB has shown an increase over the
time-series. Recent recruitments appear to be above average and
have contributed to the rise in the SSB.

Management objectives

There are no explicit management objectives for this stock.

Reference points

2006 Length Distribution: Irish Landings, Haddock in Vila

Viia Minimum
legal size [~

30cm

Number ('000)

24 28 32 36 40 44 48 52 56 60 64 68 72

Length (cm)
2006 Age Distribution: Irish Landings, Haddock in Vlla

45
40
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20
15
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0 -

Vila

Number ('000)

0 1 2 3 4 5 6
Age (years)

7+

2006 Size at Age: Irish Sampling, Haddock in Vlla
90 +

~
o
|
[e]e)
O @ GO @
(¢ )]

Length (cm)

30 E

Age (years)

Type Value Technical basis
Biim Not defined. There is currently no biological basis for defining appropriate reference points,
. B. Not defined. in view of the rapid expansion of the stock size over a short period and the in-
Precautionary P ot cerme ability to conduct a full analytical assessment.
approach Fim Not defined.
Fpa 0,5 ICES proposed that Fp, be set at 0.5 by association with other haddock stocks.
Targets F, Not defined.

(unchanged since: 1998)

Single-stock exploitation boundaries

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 average. ICES
recommends that fishing effort should not be allowed to increase.
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Management considerations

There are strong indications that management control is not effective
in limiting the catch, and that it has resulted in very uncertain catch
data.

The EU Cod Recovery Plan implemented in the Irish Sea from 2004
will affect catches of species caught in related fisheries, including
haddock. The current directed fishery for haddock in the Irish Sea is
likely to generate bycatches of cod in the same area.

Irish Sea Haddock



Limited sampling schemes since the 1990s have shown high rates of
discarding of haddock less than 3 years old, and variable discarding
of 3-year-olds in fisheries using 70- to 80-mm mesh nets. Samples
from whitefish vessels since the introduction of 100+ mm mesh and
other recent technical measures are too few to form a basis for
evaluation of discards in that fleet. However, any measures to reduce
discards will result in increased future yield.

Factors affecting the fisheries and the stock

Regulations and their effects

Due to the bycatch of cod in the haddock fishery, the regulations
affecting Division VIla haddock remain linked to those implemented
under the Irish Sea cod recovery plan. The regulations implemented
for cod are detailed in the overview for the Irish Sea. The extent to
which fishing mortality may have been reduced in recent years by
management measures such as effort limitation and decommission-
ing of vessels in 2003 could not be reliably evaluated.

Scientific basis

Data and methods

An age-based assessment was carried out based on survey informa-
tion only and is considered to be indicative of trends only.

Uncertainties in assessment and forecast

Landings data have not been used in the assessment. Landings data
for this stock are uncertain because of species misreporting, which
has been estimated from quayside observations in one country only.
Restrictive quotas for some countries caused extensive misreporting
during the 1990s prior to the introduction of a separate TAC alloca-
tion for the Irish Sea. Estimates of misreporting prior to 2003 have
been included in the estimates of landings.

Furthermore the accuracy of catch-at-age data suffered due to lack of
access to port sampling in 2003 at several major ports and only lim-
ited access in 2004. A resumption of sampling took place in 2005,
but access was again restricted in 2006. There will continue to be
uncertainties in the estimated stock status unless full sampling is
maintained at all major ports. Therefore landings data have not been
used for the assessment.

Comparison with previous assessment and advice

The perception of the stock from this year’s assessment does not
differ qualitatively from that obtained last year. The advice last year
was to reduce F. Because of the lack of an absolute estimate of F and
indications of an increasing stock, the advice this year is to prevent
an increase in effort.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).

Year ICES Single-stock exploitation Predicted Predicted catch ~ Agreed Official ACFM
Advice boundaries catch corresp. correspondingto  TAC landings Landings
To advice single-stock
boundaries
1987 Not dealt with 1.287 1.287
1988 Not dealt with 0.747 0.747
1989 Not dealt with 0.560 0.560
1990 Not dealt with 0.582 0.582
1991 Not dealt with 0.616 0.616
1992 Not dealt with 0.656 0.703
1993 Not dealt with 0.730 0.813
1994  Not dealt with 0.681 1.043
1995 Not dealt with 6' 0.841 1.753
1996 No advice 7! 1.453 3.023
1997 Means of setting catch limits req’d 14! 1.925 3.391
1998  Catch limit for VIla 3.0 20" 3.015 4.902
1999 No increase in F; Catch limit for VIIa 7.0 4,992 2.370 4.139
2000 Reduce F below Fy, <2.8 3.4 2.447 1.430
2001 Reduce F below Fy, <1.71 2.7 2.238° 2.50
2002 Reduce F below Fy, <1.20 1.3 1.115 1.972
2003  No cod catches - 0.6 0.674 n/a
2004 ¥ F<Fpa 4 <15 15 0.761 n/a
2005 ¥ F<Fpa 4 <1.37 1.37 0.547 n/a
2006 ¥ Substantial reduction in 4 - 1.275 0.647° n/a
fishing mortality
2007 ¥ Substantial reduction in 4 - 1.179
fishing mortality
2008 ¥ No increase in effort 4 -

Weights in ‘000 t.
! Precautionary TAC for VII, VIIL, IX, and X.

2 VIIa allocation of precautionary TAC.

3 Incomplete data.

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

biological limits. * Preliminary.
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n/a = not available.
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Figure 5.4.3.1

Table 5.4.3.1 Nominal landings (t) of HADDOCK in Division VIla, 1984-2006, as officially reported to ICES.
(Working Group figures are given in the WG report Table 9.2).

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)' 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 1,287 747 560 582 616 703
Country 1993 1994 1995 1996 1997 1998 1999 2000 2001
Belgium 18 22 32 34 55 104 53 22 68
France 41 22 58 105 74 86 n/a 49 184
Ireland 252 246 320 798 1,005 1,699 759 1,238 652
Netherlands - - - 1 14 10 5 2 -
UK (England & Wales)' 260 301 294 463 717 1,023 1,479 1,061 1,238
UK (Isle of Man) 19 24 27 38 9 13 7 19 1
UK (N. Ireland)
UK (Scotland) 140 66 110 14 51 80 67 56 86
Total 730 681 841 1,453 1,925 3,015 2,370 2,447 2,229
Country 2002 2003 2004 2005 2006

Belgium 44 20 15 22 23

France 72 146 20 36 18

Ireland 401 229 296 139 183

Netherlands - - - -

UK (England & Wales)' 551 248 421 344

UK (Isle of Man) - - - -

UK (N. Ireland)

UK (Scotland) 47 31 9 6

United Kingdom 423%*

Total 1,115 674 761 547 647*

*Preliminary. '1989-2006 Northern Ireland included with England and Wales. n/a = not available.
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FUI5 Nephrops in the Western Irish Sea

For latest information, see: http://www.ices.dk

MMarine Institute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

The stock appears to be in good condition and has
sustained current levels of effort for many years.

ICES has not given new advice FUI5 Nephrops
this year. Updated UWTYV survey and fishery
data does not suggest any change in recent stock
perception. Therefore, FSS reiterates last years
advice that effort in this fishery should not be al-
lowed to increase compared to 2003-2005 levels.
The advice implies maintaining fishing effort in ot-
ter trawl fleets using 70-89 mm mesh below re-
cent levels of around 5 million KW days (See page
111). If effort can be effectively controlled, this
fishery can be managed without a TAC.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS present an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Irish Sea Neph-
rops, FSS interprets that the proposal would re-
sult in the 2007 TAC being maintained in 2008.

CURRENT MANAGEMENT

A ‘precautionary’ TAC area covers Sub-area VII.
ICES and FSS recommend that Nephrops should be
managed at Functional Unit level since the current
large TAC area may result in unbalanced exploitation.
In 2007 the TAC was increased for all of Sub-area VI
to 25,153 t, of which Ireland’s quota was 9,277 t.
Division Vlla has two main fisheries in the east
(FU 14) and the west (FU 15).

There are no explicit management objectives or a
management plan for this stock. FSS recommend that
management objectives be established and that a
management plan be developed with stakeholders
and implemented for fisheries catching Nephrops.

The following TCMs are in place for Nephrops in Vlla
after EC 850/98: Minimum Landing Sizes (MLS); total
length >70 mm, carapace length >20 mm, tail length
>37 mm. Mesh Size Restrictions; Vessels targeting
Nephrops using towed gears having at least 35% by
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2007 % Quota Allocations
BIRE 36.9%

OFRA 24.3%

DO UK 32.8%

B SPA 6%

weight of this species on board will require 70 mm
diamond mesh plus an 80 mm square mesh panel as a
minimum or having at least 30% by weight of Nephrops
on board will require 80 mm diamond mesh.

A days-at-sea effort limitation has been in place for
Irish Sea Nephrops vessels since 2004 (See Irish Sea
overview).

ADDITIONAL INFORMATION

I.  The Marine Institute in co-operation with Northern
Ireland scientists commenced an UWTV survey for
the FU |5 stock in 2003. The surveys indicates that
the biomass and density has declined by around 40%
since 2003 but is still relatively high compared to
other Nephrops stocks. Other indicators such as size
distributions and trawls surveys indicate rather stable
trends over a long time. Total landings are thought to
be under-reported by around 100% for this stock.
Despite this current effort levels appear to be
sustainable. If effort can be effectively controlled, this
fishery can be managed without a TAC. In the future
if the true landings can be established FSS considers
that the harvest ratio based on the TV surveys could
be adjusted over time to ensure that the stock is
exploited at a sustainable rate in the long term.
Implicit in this approach is that catch and effort are
reported accurately and that the fishery is managed at
an appropriate geographic scale (i.e. Functional Unit).
Reported Irish landings from FUI5 in 2006 were
estimated to be 2,047 t (32% of the total Irish
Nephrops landings).

The LPUEs of Irish Nephrops vessels indicates that
landable catches fluctuated around 43kg/hr.

In 2006, 65 Irish vessels reported Nephrops landings.
Of these 52 reported significant annual landings in
excess of 10 t. This Nephrops fleet is by far the largest
fleet segment in the Irish Sea. Vessels operating out
of Howth, Clogherhead and Skerries take most of the
Irish landings.

High discarding (~65% of total catch is discarded) is a
feature of fisheries catching Nephrops in this area. The
western Irish Sea Nephrops fishery is concentrated on
an area that is also a whiting nursery ground.
Discarding of juvenile whiting in the Nephrops fishery

FUI5 Nephrops Stock Western Irish Sea



has contributed significantly to the reduction of the
Division Vlla whiting stock.

There is also considerable discarding of small
Nephrops in this fishery. In 2006 Irish vessels
discarded an estimated 645 t (24% of catch by
weight) of small Nephrops or 38% of the total

Landings - International
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=
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numbers caught by the lIrish fleet. High Nephrops
discard rates have been sustained in this fishery for
many years and the discards component of the catch
is well sampled and included in the assessment.

7. There has been no sampling data for these stocks
from the commercial fishery in Northern Ireland
since 2003 due to non co-operation by the fishing
industry with scientists.
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Figure I. FU I5 Irish Sea West: Long-term trends in landings, effort, CPUEs and/or LPUEs and mean sizes of Nephrops.
QUARTERS % DISCARDS BY % DISCARDS
YEAR Q1 Q2 Q3 Q4 ToTtaL WEIGHT BY NUMBER
2003 307.5 366.4 302.7 43.8 1020.4 27% 42%
2004 168.1 251.2 272.0 75.5 766.7 22% 34%
2005 1653 83.9 185.0 228 457.0 18% 31%
2006 157.7 69.5 345.5 70.5 643.2 24% 38%
Table I. Percentage Discard Rates of Nephrops in FU15 by Weight and Number for Republic of Ireland.
Raised
+/-95% abundance
Number Confidence estimate
of Area Surveyed | Burrow | Mean Density |Intervals on (million
Year stations (M?) count (No./M?) mean CV burrows)
2003 166 27,566 42,493 1.66 0.14 4% 9.617
2004 147 23,214 38,484 1.43 0.13 5% 8.291
2005 142 21,415 22,100 1.27 0.12 5% 7.359
2006 144 20,509 22,410 1.20 0.10 4% 6.945
2007~ 148 25,155 24,179 1.06 0.09 4% 6.151

*PRELIMINARY

Table 2. Nephrops UWTYV survey abundance estimates for grounds in FU |5 from 2003-2007.
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Figure 3. Maps of Nephrops UWTYV survey abundance estimates for grounds in FU |5 from 2003-2007.
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Irish Sea Plaice

(Division Vlla)

For latest information, see: http://lwww.ices.dk

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS
(See Irish Sea Overview for Mixed Fishery Advice)

The assessment shows a consistent increase in SSB
and decrease in F in recent years. However the ab-
solute levels are uncertain. FSS consider that the
assessment is uncertain, as it does not include dis-
cards, which are likely to be substantial.

If this stock is to be managed in the short term,
given the above indications that the stock is in
good condition and increasing, FSS consider that
the TAC can be adaptively increased by 15%. This
implies a TAC of 2,126 t in 2008 and associated
Irish quota of 1,390 t.

However FSS notes that current fishing mortality
is around FO0.l and that little long terms yield is
gained from increasing fishing mortality above
this level. In line with MSY objectives FSS advise
that this stock should be managed at F,, (0.13),
which optimises yield while achieving a low risk of
depleting the reproductive potential of the stock.
This translates to a TAC in 2008 of 1,740 t and an
Irish quota of 1,138 t.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS present an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Irish Sea plaice
FSS interpret that the EC fishing opportunity in
2008 will require a 6% decrease in TAC from 2007
levels to 1,740 t

CURRENT MANAGEMENT

e The TAC for 2007 was 1,849 t with an associated
Irish quota of 1,209 t (adjusted quota = 1,244 t). The
Hague preference agreement enables Ireland to claim
an enhanced share of the TAC.

e There are no explicit management objectives or a
management plan for this stock.

e  FSS recommend that management objectives be estab-
lished and that a management plan be developed and
implemented for fisheries catching plaice.

e During 2006/2007, in collaboration with the Irish and
UK industry, the NWWRAC, national Irish and UK
laboratories and administrations, the Irish Sea En-

Red Box-TAC/Management Area  Blue Shading— Assessment Area

hanced Data Collection Programme was initiated. The
consortium secured additional days at sea allocations
from the EC for to encourage vessels to participate in
the voluntary programme.

ADDITIONAL INFORMATION

I.  Fishing mortality on this stock has been maintained
above F, for much of the time-series, but declined
through the 1990s. SSB has been above B, through-
out the period of assessment.

2. Previous assessments of this stock tended to over-
estimate SSB, under estimate fishing mortality and
provide poor consistency in estimation of recent re-
cruitment. These tendencies have been reduced in the
most recent assessments due to the exclusion of com-
mercial tuning fleet data resulting in increased reli-
ance on the survey data.

3. FSS therefore considers the most recent assessment
to be of better quality than previous assessments.
However, FSS notes that the surveys indicate a sub-
stantial increase in abundance of plaice in recent years
that is not apparent from commercial catch data. Esti-
mates of rapidly increasing biomass should be treated
with some caution until the discrepancy between the
survey and commercial data can be better explained.

4. Discard data suggest that a considerable proportion of
the catch may be discarded, although survival rates
may be higher than roundfish. Measures to reduce dis-
carding, such as an increase in mesh size, would there-
fore be beneficial to the stock. As plaice are caught
together with sole, any improvements in the exploita-
tion pattern of plaice will result in an increase in the

2007 % Quota Allocations

EIRE 65.4%
OBEL 2.5%
EOFRA 1.1%
ENL 0.8%

BEUK 30.2%
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5 ?l_ge olflﬁrzlt' capture for s.ole. d be 934 t in 2006. Of 2006 Length Distribution: Irish Beam /
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this, the Irish landings were estimated to be 176 t. 100
6. Misreporting is not considered a problem in this fishery. Minimum
7. UK (England) usually takes over 40% of the total land- s 8 legal size |
ings. The Irish and Belgian fleets each traditionally take 8 60 22cm
about a quarter of the landings. Effort in the UK and 5
Belgian beam trawl fleets increased in the late 1980s, £ 404
but declined in the early 1990s. 3 20 |
8. The Irish landings of this stock are taken mainly by ot-
ter trawl (targeting mixed species such as cod, whiting 0 =
and Nephrops), but also by beam trawlers targeting 22 26 30 34 38 42 46 50 54 58 62 66
sole in quarters | and 4. Vessels operating out of Length (cm)
HOWt,h’ Kilmore Quay and Clogherhead take most of 2006 Age Composition: International Landings, Plaice in
the Irish catch.
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800
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’g? 600 -
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State of the stock 3 200 |
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biomass in mortality in mortality in mortality in 0
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cautionary limits ;:iz;.;llit;;)nary highest yield agreed target Age (years)
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capacity tainably ploited 60 -
Based on the most recent estimate of SSB and fishing mortality, ICES 50 | . .
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There are no explicit management objectives for this stock. 0 N —
0123456 7 8 9101112131415
Age (years)
Reference points
Type Value Technical basis
Biim Not defined. There is no biological basis for defining By, as the stock—recruitment data are uninformative.
Bpa 3100t B,: = Bioss.
;}e);:g:;}llonary Flim Not defined. There is no biological basis for defining Fy;,, as Fog is poorly defined.
Fra 0.45 Fp, = Fieq in a previous assessment, and in long-term considerations. This is considered to
provide a high probability that SSB remains above By, in the long term.
Targets F Not defined.

(unchanged since: 1998)

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R SSB/R
Ages 3—6
Average last 3 years 0.13 0.19 1.41
Fimax 0.39 0.22 0.58
Fo. 0.13 0.20 1.37
Fined 0.45 0.22 0.52

A candidate for a reference point consistent with high long-term yield and low risk of depleting the productive potential of the stock is around
FO.l (2013)
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Single-stock exploitation boundaries

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

Fishing mortality is estimated to be below F;(0.13). Fishing at Fy; is
expected to lead to landings of 1700 t in 2008. There would be little
gain to the long-term yield by increasing fishing mortalities above
current levels.

Short-term implications

Outlook for 2008

Exploitation boundaries in relation to precautionary limits

In order to harvest the stock within precautionary limits, fishing
mortality should be kept below Fy, (0.45). This corresponds to catches
of less than 5200 t in 2008 and will lead to a reduction in SSB to 10
200 t in 2009.

Basis: F(2007) = Fyq = mean F(03-05) =0.13 ; R06-08 = GM64-03 = 12.2 million; SSB(2007) =11.1 t;

SSB(2008) = 12.4 t; landings (2007) = 1.55 .

Rationale TAC Basis F SSB (2009) % SSB change % TAC
(2008) (2008) ! change *
Zero catch 0 F=0 0 15.1 22% -100%
High long-term yield 1.74 F(0.1/long-term yld) 0.13 13.5 9% -6%
0.72 F,, 0.4 0.005 14.4 16% -61%
0.90 F,, *0.5 0.006 143 15% -52%
1.07 F, *0.6 0.08 14.1 14% -42%
Status quo 1.24 Fg, *0.7 0.09 14.0 13% -33%
1.41 F,, *0.8 0.10 13.8 11% -24%
1.57 F, *0.9 0.12 13.6 10% -15%
1.74 F,, 0.13 13.5 9% -6%
1.90 F *1.1 0.14 133 7% 3%
Fpa 5.20 Fy*3.5 0.45 10.2 -18% 181%
Weights in 000 t.
T'SSB 2009 relative to SSB 2008.
2 TAC 2008 relative to TAC 2007.

Management considerations

Plaice and sole fisheries in the Irish Sea are less closely linked than in
other areas. Plaice are taken in a mixed demersal fishery comprising
otter trawl and beam trawl gears. The otter trawl fleet seasonally
targets plaice but has declined markedly in the last decade. The beam
trawl fleet principally targets sole. The regulations affecting plaice and
other demersal stocks in Division VIla remain linked to those
implemented under the Irish Sea cod recovery plan.

Scientific basis

Data and methods

The assessment is based on a catch-at-age analysis, using landings
data and data from one age-disaggregated and two biomass surveys.
Landings are at the lowest level in the time-series, but information on
misreporting is not available. Discard levels are substantial in the
fishery, but the time-series is too short to be incorporated into the
assessment.

Uncertainties in assessment and forecast

Discard sampling studies have indicated discarding up to 80% by
number. Discards are not included in the assessment. The assessment
may thus be biased, but it is not known to what extent.

There are conflicting signals in the survey and commercial tuning fleet
indices. The commercial tuning fleet indices are not used in the
assessment as they give inconsistent trends.

The assessment is strongly influenced by survey trends and the
retrospective analysis indicates that the assessment overestimates
stock size.

Comparison with previous assessment and advice

Trends in SSB and fishing mortality are broadly consistent with last
year’s assessment although F values for the final year have been
revised upwards marginally (4%). SSB in 2006 has been revised
downwards by 34%. The basis of the advice is the same as last year.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).
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Year ICES Single-stock  Predicted catch Predicted catch ~ Agreed  Official ACFM
Advice exploitation corresp. corresponding TAC landings  Landings
boundaries to advice to single-stock
boundaries
1987  F high; no long-term gains in increasing F 5.0 5.0 5.6 6.2
1988 No increase in F 4.8 5.0 4.4 5.0
1989  80% of F(87); TAC 5.8 5.8 42 4.4
1990 Halt decline in SSB; TAC 5.1 5.1 4.0 33
1991 Rebuild SSB to SSB(90); TAC 33 45 2.8 2.6
1992 70% of F(90) 3.0 3.8 32 33
1993 F=0.55~2800t 2.8 2.8 2.0 2.0
1994 Long-term gains in decreasing F <3.7 3.1 2.1 2.1
1995 Long-term gains in decreasing F 24! 2.8 2.0 1.9
1996  No long-term gain in increasing F 2.5 2.45 1.9 1.7
1997 No advice - 2.1 2.0 1.9
1998 No increase in F 2.4 2.4 1.8 1.8
1999  Keep F below F, 24 24 1.6 1.6
2000 Keep F below F, <23 2.4 1.4 1.4
2001 Keep F below F, <24 2.0 1.5 1.5
2002 Keep F below Fp, <2.8 24 1.5 1.6
2003 No increase in F 1.9 1.675 1.6 1.6
2004 2 F<F, 1.6 1.34 1.1 1.1
2005 2 F<Fpa 297 1.608 1.3 1.3
2006 2 F<F, 5.9 1.608 0.9 0.9
2007 Z F<F,, 6.5 1.849
2008 2 F<F, 52
Weights in ‘000 t.

! Catch at status quo F.
% Single-stock boundary, the exploitation of this stock should be conducted in the context of mixed fisheries protecting stocks outside
safe biological limits.

Plaice in Division Vlla (Irish Sea)

SSB ('000 tonnes Fishing mortality: 3-6 i : illi
16 ( ) 0.90 g y 0.025 Recruitment. Age: 1 (millions)
14 0.80 4
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12 0.70
0.60
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0.50
8 4
0.40 4
6 0.01 1
0.30 4
4 4
___________________________________ 0.20 ~ 0.005 -
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Figure 5.4.7.3 Plaice in Division VIla (Irish Sea). Comparison of current assessment with previous assessments.
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Table 11.1.2.1 Nominal landings (t) of PLAICE in Division VIla as officially reported to ICES.

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 '
Belgium 321 128 332 327 3443 459 327 275 325 482 636 628 431 566 345
France 42 19 13 10 11 8 8 5 14 91 8 7 2 9 2
Ireland 1,355 654 547 557 538 543 730 541 420 378 370 490 328 272 176
Netherlands - - - - 69 110 27 30 47 - - - - - -

UK (Eng.&Wales)z 1,381 1,119 1,082 1,050 878 798 679 687 610 607 569 409 369 422 411
UK (Isle of Man) 24 13 14 20 16 11 14 5 6 1 1 1 0 0 0
UK (N. Ireland)

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

UK (Total)

Total 3,193 2,005 2,051 2,024 1,874 1,954 1,803 1,566 1,443 1,488 1,591 1,544 1,134 1,270 934

Discards - - - - - - - - - - - - - - -

Unallocated 74 -9 15 -150 -167 -83 -38 34 72 -15 31 10 -19 226 -2

Total figures used by
the Working Group
for stock assessment 3,267 1,996 2,066 1,874 1,707 1,871 1,765 1,600 1,371 1,473 1,623 1,559 1,143 1,281 932

'Provisional.
*Northern Ireland included with England and Wales.

{UK (Total) excludes Isle of Man data}.
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Table 5.4.7.2  Plaice in Division Vlla (Irish Sea).

Recruitment Mean F
Year Age 2 SSB Landings Ages 3-6
thousands tonnes tonnes

1964 21660 8261 2879 0.304
1965 29070 9360 3664 0.365
1966 15070 9885 4268 0.426
1967 13590 10090 5059 0.508
1968 10900 9550 4695 0.481
1969 12500 9009 4394 0.462
1970 18540 8298 3583 0.403
1971 17280 8115 4232 0.640
1972 11820 8949 5119 0.612
1973 8745 7013 5060 0.766
1974 11710 5427 3715 0.770
1975 11510 5669 4063 0.776
1976 9662 3903 3473 0.923
1977 15010 3003 2904 0.835
1978 16170 3541 3231 0.735
1979 20090 4152 3428 0.612
1980 18190 4622 3903 0.701
1981 13550 5409 3906 0.576
1982 7386 5149 3237 0.549
1983 18730 4536 3639 0.708
1984 18770 5509 4241 0.567
1985 19800 6382 5075 0.588
1986 14380 7244 4806 0.580
1987 17590 6880 6220 0.815
1988 18820 7335 5005 0.753
1989 11500 6688 4372 0.580
1990 6605 5747 3275 0.560
1991 10240 4808 2554 0.451
1992 9053 4684 3267 0.720
1993 9916 4028 1996 0.536
1994 8297 3936 2066 0.490
1995 7191 3800 1874 0.438
1996 6779 4025 1707 0.380
1997 8488 3740 1871 0.498
1998 8709 3949 1765 0.436
1999 7752 3910 1600 0.376
2000 7824 4139 1371 0.285
2001 10230 4852 1473 0.301
2002 10300 5456 1623 0.280
2003 12340 6644 1559 0.232
2004 9671 6927 1143 0.143
2005 12280 7843 1281 0.147
2006 13890 9195 932 0.094
2007 12207 11100

Average 13041 6199 3245 0.521
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Irish Sea Sole

(Division Vlla)

For latest information, see: http://lwww.ices.dk

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS
(See Irish Sea Overview for Mixed Fishery Advice)

The stock is harvested unsustainably and is of re-
duced reproductive capacity. SSB is below B,
and is the lowest in the time series. The stock has
suffered from five years of poor recruitment and
in order to increase SSB above B, fishing mortal-
ity must be reduced significantly.

This year an analytical assessment was conducted
based on revised catch and weight-at-age. A
change in exploitation pattern has been observed
in recent assessments, resulting in a rescaling of
the estimates of SSB and fishing mortality from
1987 onwards. The absolute estimates of SSB
were rescaled downwards and those of F rescaled
upwards, both by around 30%. Despite this scaling,
trends in SSB and F remain similar. However, the
stock is now considered to be below B,,.

FSS advises that directed fisheries for sole should
not be permitted in 2008 and that by-catches of
sole be reduced to the lowest level possible in
other fisheries. FSS recommends that a recovery
plan be implemented that ensures a rapid and
safe rebuilding of SSB to levels above B,,.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Irish Sea sole,
FSS interprets that the proposal would result in a
2008 TAC of 670 t which represents a reduction
of 18% from 2007.

Fishing mortality is estimated to be well above
Fo., (0.20). There will be little gain to the long-
term yield by increasing fishing mortalities above
Fo.,- A management plan for effort reduction that
can be phased in over a number of years and im-
plemented in conjunction with technical conserva-
tion measures should be considered.
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Red Box-TAC/Management Area  Blue Shading— Assessment Area

CURRENT MANAGEMENT

e The TAC area (Division Vlla) corresponds to the as-
sessment area.

e The TAC in 2007 was 816 t with an Irish quota of 99 t
(adapted to 111 t).

e FSS recommends that management objectives be es-
tablished and that a management plan be developed
and implemented for fisheries catching sole.

2007% Quota Allocations

BIRE 12.2%
OBEL 49.4%
OFRA 0.6%
ENL 15.6%
@ UK 22.2%

ADDITIONAL INFORMATION

I. Given the major revision in SSB, B,. has been de-
creased from 3,800 t to 3,100 t and B,,, from 2,800 t
to0 2,200 t

2. There are indications that area misreporting of sole
occurs, and there are also indications that some fleets
are not limiting their catches to their quota

3. Estimated Irish landings were about 83 t in 2006.

4. The Irish Sole fishery in Vlla is mainly undertaken by
beam trawlers in quarters | and 4. Sole are also a by-
catch in demersal otter trawl fisheries.

5. Information on discards is very limited, but indicates
that discarding rates are relatively low (<5% by
weight).

6. Increasing the age at first capture by increasing the
minimum mesh size coupled to an increase in mini-
mum landing size for sole will help alleviate the high
discard rates of plaice and would improve the sole ex-
ploitation pattern.

7. There are cod by-catches in the sole fishery but the
closures of cod spawning-grounds in place since 2000
are unlikely to have had a big impact on the sole fish-
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ery. In 2000 the closure covered the Western and
Eastern Irish Sea. Since then, the closure has been
mainly in the Western part, whereas the main sole
fishery takes place in the Eastern part of the Irish Sea.

ICES ADVICE

5.4.12
State of the stock
Spawning bio- Fishing Fishing Fishing
mass in relation | mortality in mortality in mortality in
to precautionary | relation to relation to high | relation to
limits precautionary | long-term agreed target
limits yield
Reduced repro- | Harvested Over exploited | Not defined
ductive capacity | unsustainably
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Vila

Based on the most recent estimates of SSB and fishing mortality,
ICES classifies the stock as suffering reduced reproductive capacity
and being harvested unsustainably. SSB has declined since 2001 to
low levels and reached the lowest level in 2006. Fishing mortality has
been close to or above Fy;;,, throughout most of the time-series. Recent
recruitment levels have been lower than earlier in the time-series.

Management objectives

There are no explicit management objectives for this stock.

Reference points

Yield and spawning biomass per Recruit from 2007 assessment

Fish Mort Yield/R SSB/R
Ages 4-7
Average last 3 years 0.41 0.19 0.55
Frnax 1.79 0.20 0.19
Fo. 0.20 0.17 1.01
Fined 0.26 0.18 0.81

F-reference point:

Candidates for reference points which are consistent with taking high
long-term yields and achieving a low risk of depleting the productive
potential of the stock may be identified at around F ;.
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Type Value Technical basis

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

Bpa 3100 t By, ~ Bjin, * 1.4. The minimum SSB required ensuring a high probability of maintaining SSB above
Precautionary its lowest observed value, taking into account the uncertainty of assessments.
approach Flim 0.40 Fiim = Fioss. Although poorly defined, there is evidence that fishing mortality in excess of 0.4 has led

to a general stock decline and is only sustainable during periods of above-average recruitment.

Fpa 0.30 This F is considered to have a high probability of avoiding Fi;p,.

Targets F, Not defined.

(changed in 2007, SSB estimates rescaled)

Single-stock exploitation boundaries

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

Fishing mortality is estimated to be well above F; (0.2). There will be
little gain to the long-term yield by increasing fishing mortalities
above Fy ;.

Exploitation boundaries in relation to precautionary limits
Given the low SSB and low recruitment since 2000, it is not possible

to identify any non-zero catch which will be compatible with the pre-
cautionary approach.
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Short-term implications

Outlook for 2008

Basis: F(2007) = Fy; = mean F(04-06) = 0.41; R07 = RCT3 = 3.4 million; RO8-09 = GM70-04 = 5.8 million; SSB(2007) = 1.79 kt;

SSB(2008) = 1.97 kt; landings (2007) = 0.62 kt.

Rationale TAC(2008) Basis F(2008) SSB(2009) %SSB change ' | % TAC change *
Zero catch 0.00 F=0 0.00 2.93 49% -100%
High long-term yield 0.33 F(long-term yield) 0.20 2.59 32% -55%
0.08 Fi *0.1 0.04 2.86 45% -90%
0.19 F, *0.25 0.10 2.75 40% “77%
0.37 Fy *0.5 0.20 2.59 32% -55%
Status quo 0.52 Fpa = Fyq ¥0.74 0.30 2.44 24% -36%
0.62 F, *0.9 0.37 2.36 20% 25%
0.67 Fy *1 0.41 2.30 17% -18%
0.73 Fy *1.1 0.45 2.25 15% -11%
0.81 Fy *1.25 0.51 2.18 11% 1%

All weights in thousand tonnes.

Shaded scenarios are not considered consistent with the precautionary approach.

' SSB 2009 relative to SSB 2008.
2 TAC 2008 relative to TAC 2007.

Management considerations

It is not possible for the stock to reach B,, in one year — a complete
closure of the fishery in 2008 would bring SSB above By;;,, in 2009. A
management plan for effort reduction that can be phased in over a
number of years and implemented in conjunction with technical con-
servation measures should be considered.

Given the successive recent low recruitment, predictions become more
dependent on the assumed incoming recruitment. Almost 50% of the
predicted SSB in 2009 is based on that assumption.

Sole is caught in a mixed fishery with other flatfish as well as gadoids.
Information from observer trips indicates that discarding of sole is
relatively low.

Factors affecting the fisheries and the stock

The effects of regulations

Technical measures in force are minimum mesh sizes and minimum
landing size (24 cm).

The closures of cod spawning-grounds that have been in force since
2000 are unlikely to have had a big impact on the sole fishery. In 2000
the closure covered the Western and Eastern Irish Sea. Since then,
closure has been mainly in the western part, whereas the main sole
fishery has taken place in the eastern part of the Irish Sea.

Scientific basis

The assessment is based on landings-at-age data and two survey indi-
ces.
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Uncertainties in assessment and forecast

The catch data from 2001 to 2005 were screened and slightly revised.
No major anomalies were found, except for the weight-at-age data of
2004. These weights-at-age remain higher compared to other years
due to a low male/female sex ratio in that year (on average males
weigh less than females). The 2004 weights-at-age were not used to
calculate the weights-at-age used in the forecast.

The retrospective analysis indicates poor convergence of the assess-
ment for both SSB and Fy,(4—7) but shows little evidence of substan-
tial retrospective bias.

Comparison with previous assessment and advice

XSA was used to assess Irish Sea sole, both this year and last year.
However, a change in exploitation pattern was observed, resulting in a
major revision in the estimates of SSB and fishing mortality from
1987 onwards. The absolute estimates of SSB were rescaled down-
wards and of F upwards, both by around 30%. Despite this scaling
effect the trends in SSB and F remain similar. No changes in absolute
estimates of recruitment were apparent.

Given the major revision of the SSB and F estimates, the reference
points were recalculated using the same basis as before. This resulted
in a change of the biomass reference points, but not of the F reference
points. By, was changed from 2800 t to 2200 t and B, from 3800 t to
3100 t.

Neither the advice nor the basis has changed compared to last year.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 817 May 2007 (ICES CM 2007/ACFM:22).
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Year ICES Single-stock exploitation Predicted Predicted Agreed  Official ACFM
Advice boundaries catch catch corre- TAC Landings Landings’
corresp. sponding to
to advice single-stock
boundaries
1987 No increase in F 1.9 2.1 2.0 2.8
1988  80% of F(86); TAC 1.6 1.75 1.9 2.0
1989  80% of F(87); TAC <148 1.48 1.8 1.8
1990 Interim advice 1.05° L5 1.6 1.6
1991  90% of F(89); TAC 1.3 1.5 1.2 1.2
1992 No long-term gains in increased F 1.2! 1.35 1.2 1.3
1993 F=F(91)~920t 0.92 1.0 1.0 1.0
1994 No long-term gains in increased F 1511 1.5 14 1.4
1995 20% reduction in F 0.8 1.3 1.3 1.3
1996  20% reduction in F 0.8 1.0 1.0 1.0
1997 20% reduction in F 0.8 1.0 1.0 1.0
1998 20% reduction in F 0.85 0.9 0.9 0.9
1999 Reduce F below Fy, 0.83 0.9 0.8 0.9
2000 Reduce F below F, <1.08 1.08 0.8 0.8
2001 Reduce F below F, <0.93 1.1 1.0 1.1
2002 Keep F below Fy, <1.10 1.1 1.0 1.1
2003 Keep F below Fy, <1.01 1.01 1.0 1.0
2004 * Maintain SSB above By, <0.79 0.80 0.6 0.7
2005 ¢ F<F, <1.00 0.96 0.77 0.8
2006 * Recent catch levels (2002— <0.93 0.96 0.57 0.57
2004)

2007 Maintain SSB above B, Zero catch 0 0.82
2008 Zero catch 0

Weights in ‘000 t.

! Catch at status quo F.

? Not including misreporting.
P Revised in 1990 to 1.5.

# Single-stock boundary; the exploitation of this stock should be conducted in the context of mixed fisheries.

Sole in Division Vlla (Irish Sea)

SSB ('000 tonnes)

Fishing mortality: 4-7

Recruitment. Age: 2 (millions)

8 0.90 0.016
71 0.80 1 0.014
61 070 1 0.012 |
0.01 A

0.008 -

0.006

0.004 -
14 0.10 0.002 1
0 T T T 0.00 T T T 0 T T T
1990 1995 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005
Figure 5.4.12.3 Sole in Division VIla. Comparison of current assessment with previous assessments.

146 Irish Sea Sole



Recruitment (millions)

Tonnes (x '000)

Tonnes (x '000)

Fishing Mortality

3.0

25

0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

25

Sole Vlla - Landings
Mean =13

mLandings|
o TAC

70 72 74 76 78 80 82 84 86 83 90 92 94 96 98 00 02 04 06 08
Year

Sole Vlla - Fishing Mortality
Mean = 0.47

A

I\
A [ \A A
/\ / =\

70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08

Year

Sole Vlla - Recruitment (Age 2)
Mean = 6.7

20

15

10

70

72 74 76 78 80 82 84 8 88 90 92 94 96 98 00 02 04 06 08

Year

Sole Vlla - Spawning Stock Biomass
Mean = 3.9

N W O OO N

N\ VA
N\  \

70

72 74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08

Year

147

Irish Sea Sole



So[e\\’® PUE|BUT Uim papnjoul puel] ‘N [SPIEMUO 6361
3

Areuwipid

JUBLISSassy Ul dnoio

9S GS8 669 ¥LOL /80°L €S0°L 818 €98 L6 €00°L <Z00°L 992k /€L €20° 6SZ'L ZLZ'L €8Sl ££8'L 666'L 808'C S66') Buniop Aq pasn jejo)
¢ L - 0 4 Wy G- 5 gl ve- - v L zs o1 - 2 oL vl 29, 6L pajesoljjeun
Z/S ¥S8 ZL. ¥LO‘L G80°L ZLOL €68 0L8 S68 220°L €20°L 00€L 29€L L6 +EZ'L €22V 95V €2Z8'L S88'L L¥0'C 9L6L |ejoL
eu L L € € ¥ 8 8 6 . S 8 14" 8¢ 1€ 9z 6¢ 8¢ 8¢ €9 9¥ (puepoos) MN

¥ 2. 0§ [(puejall *N) N
+ + + + + + L L € G ¥ ZL S ¥ 4 4% oL Z L € L (uepyjo 8ys)) MN
¥69 €0L 90L Zlz S9L G6L €€l S9L 9L 68l v6lL vZF 60F 8EE LJ¥ L8G 69G €19 L0G 665 /€9 J(sejepm 316u3) MN
- - - - - - 09 9v 09 €zl 6vL - - - - - - - - - - spuepsyiaN
€8 G /. €L 9 GEL SEL 02l L 0EL €81 9L 9% 86 Y91 86L 0Ll GGl 99¢ 2zl S¢€T puejay|
0 € L 14 14 14 € L € € G S L 8 Ll € Z G Ll g Ll soueld
6l 79 /¢S /89 /18 V¥/9 €6y 69y S5 0/ €65 G/9 90. G6F LeS  LJE 98/ O0LOL SL6 /86 06 wniBjeg
+9002 G002 ¥00Z €002 Z00Z L00Z 000Z 666L 866l /661 9661 S66L ¥66L €661 Z66L L66L 066L 6861 8861 /86l 9861l Aunog

‘sBuipue| ayj Jo seyewnsa dnoub Buppom pue ‘s3] Aq papodal Ajjeloio se (ssuuo}) sbuipue| [eulwoN “9]oS eas ysu| - L'Z'21L dlgel

Irish Sea Sole

148



Table 5.4.12.2 Sole in Division VIla (Irish Sea).

Year Recruitment SSB Landings Mean F
Age?2 Ages 4-7
thousands tonnes tonnes

1970 3695 6070 1785 0.390
1971 10178 5895 1882 0.440
1972 3186 4652 1450 0.451
1973 13136 4830 1428 0.430
1974 5872 4705 1307 0.444
1975 6682 4960 1441 0.395
1976 3858 4505 1463 0.427
1977 15778 3941 1147 0.370
1978 9046 4488 1106 0.358
1979 8862 5223 1614 0.475
1980 5081 5189 1941 0.636
1981 4512 4883 1667 0.480
1982 2477 3944 1338 0.440
1983 5627 3898 1169 0.434
1984 15422 4343 1058 0.350
1985 16107 5130 1146 0.332
1986 23415 6226 1995 0.432
1987 3403 6541 2808 0.840
1988 3501 4993 1999 0.651
1989 4349 4160 1833 0.601
1990 5490 3226 1583 0.689
1991 12388 2799 1212 0.535
1992 4808 3058 1259 0.565
1993 6092 2792 1023 0.566
1994 5214 3647 1374 0.523
1995 2161 3056 1266 0.549
1996 3007 2419 1002 0.582
1997 8152 2246 1003 0.649
1998 6335 2836 911 0.434
1999 5885 3128 863 0.350
2000 5858 2952 818 0.340
2001 3843 4056 1053 0.263
2002 2826 3368 1090 0.442
2003 3528 2852 1014 0.397
2004 3296 2442 709 0.293
2005 3280 2123 855 0.499
2006 1886 1750 569 0.425
2007 3400 1790

Average 6622 3924 1329 0.472
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Irish Sea Herring

(Division Vlla North)

For latest information, see: http://www.ices.dk

! MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS
(See Irish Sea Overview for Mixed Fishery Advice)

ICES classifies the state of this stock as unknown.
SSB is unknown but is thought to be stable at a
low level. Recent catches of 4,400 t do not appear
to be detrimental to the stock. There was no ac-
cepted assessment in 2007.

FSS agrees with the ICES and STECF advice that
catches in 2008 should not be above 4,400 t. This
TAC is based on catches in recent years and
translates to an Irish quota of 1,145 t.

FSS is aware of the EC proposal for setting of fish-
ing opportunities in 2008 (see page 42). FSS pre-
sents an interpretation of how this proposal would
be implemented for this stock (see table on page
46). For Irish Sea herring, FSS interprets that
the EU fishing opportunities of 2008 will result in
a 15% decrease in TAC and will take into account
the scientific advice.

Red Box-TAC/Management Area  Blue Shading— Assessment Area

CURRENT MANAGEMENT

e The TAC for this stock is set by EU and remained at
4,800 t for 2007. The lIrish share of the TAC was
1,250 t (26%).

e There is no overall management objective or man-
agement plan for this stock.

e There are two closed areas in operation to protect
the spawning stock during part of the spawning sea-
son and to prevent exploitation of juveniles. These
measures were introduced during the period of the
industrial fishery in the Irish Sea (1969 — 1979). The
areas are off the Louth and Down coast, and the
east of the Isle of Man and are closed from Septem-
ber 21* to 31* December annually (See appendix II).
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2007 % Quota Allocations

IRE 26%
B UK 74%

ADDITIONAL INFORMATION

The assessment conducted in 2007 was not accepted
by ACFM but it is considered indicative of past
trends in the stock. Based on this, the stock is con-
sidered to have been stable at a low level near B,
(9,500 t), for the past ten years.

The total catch taken from this fishery in 2006 was
estimated to be 4, 400 t, which is the same as 2005.
In recent years the catches have been below the
TAC but the quality of the catch statistics is poor.
The fleet fishing for Irish Sea herring is now very
small. In 2006 trawlers from Northern Ireland
caught 3,820 t with the remaining 580 t being caught
by boats from the Republic of Ireland.

The stock identity of herring west of the British Isles
was reviewed by the EU-funded project WESTHER.
The results of this project have shown the herring
populations in this area and in Divisions VIaS, Vlib,c,
and VIaN form a metapopulation. ICES plans to in-
vestigate means to assess and manage this meta-
population. In the meantime, each population will
continue to be managed separately.

Adult fish are known to migrate from the Irish Sea
after spawning while tagging experiments carried out
by FSS in 1990 and work carried out by University
College, Dublin, have demonstrated that young her-
ring in the Irish Sea recruit to the adult population in
the Celtic Sea. Therefore the state of this stock has
an effect on the Celtic Sea fishery and all relevant
conservation measures should be supported.

This stock showed a marked decline in productivity
in the late 1970s and has since remained at a low
level.
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ICES ADVICE

5.4.15

State of the stock
Spawning Fishing Fishing Fishing
biomass in mortality in mortality in | mortality in
relation to relation to relation to relation to
precautionary precautionary | highest agreed target
limits limits yield
unknown unknown unknown NA

ICES classifies the state of the stock as unknown. Based on the most
recent estimates of trends from surveys it seems likely that the stock
has been relatively stable at low levels for the past ten years.

Management objectives

There are no explicit management objectives for this stock

Type Value Technical basis
Biim 6000 t Lowest observed SSB.
By 9500 t Bypa = Biim * 1.58.
Precautionary
approach Flim Not defined. Not defined.
[ Not defined. Not defined.
Targets F, Not defined.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary limits

SSB is unknown but thought to be stable at a low level. The recent
(2005 and 2006) catches of 4400 t do not appear to have been detri-
mental to the stock.
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Management considerations

Ecosystem considerations

Irregular cycles are shown in the productivity of herring stocks
(weights-at-age and recruitment). There are many hypotheses as to
the cause of these changes in productivity, but in most cases it is
thought that the environment plays an important role (through trans-
port, prey, and predation). Coincident periods of high and low pro-
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duction have been seen in the herring in VIaN and Irish Sea herring.
Exploitation and management strategies must account for the likeli-
hood of productivity changing. The Irish Sea herring stock has
shown a marked decline in productivity during the late 1970s and
has remained at a low level since then.

Factors affecting the fisheries and the stock

Regulations and their effects

Areas closed to herring fishing were established around the east
coast of Ireland and the west coast of Britain to protect juveniles
when an industrial fishery operated in the 1970s. A closed area ex-
ists to the east of the Isle of Man to protect the spawning aggrega-
tions. A gillnet fishery has a derogation to fish within the Irish
closed box. Boats from the Republic of Ireland are not permitted to
fish east of the Isle of Man.

Other factors

The stock identity is complex as the juveniles mix with those of the
Celtic Sea and the adults migrate from the Irish Sea after spawning.
The stock identity has been reviewed by an EU-funded project
WESTHER (see special request Section 5.3.3.1).

Scientific basis

Data and methods

The analysis of stock trends is based on acoustic and on larval sur-
vey data.

Uncertainties in assessment and forecast

Annual estimates of abundance from both surveys are variable but
show no indication of decline.

Comparison with previous assessment and advice

In recent years the catches have been well below the TAC. The stock
seems to be stable with the current catch level so the advice is not to
increase catches, which is reflected in a lower catch advice than last
year.

Source of information

Report of the Herring Assessment Working Group for the Area South
of 62°N, 13-22 March 2007 (ICES CM 2007/ACFM:11).

Year ICES Predicted catch Agreed ACFM
Advice corresp. to advice TAC Catch
1987 TAC 43 4.5 5.8
1988 TAC (Revised advice in 1988) 10.5 (5.6) 10.5 10.2
1989 TAC 5.5 6.0 5.0
1990 Precautionary TAC 5.7 7.0 6.3
1991 TAC 5.6 6.0 44
1992 TAC 6.6 7.0 53
1993 TAC 49-74 7.0 4.4
1994 Precautionary TAC 53 7.0 4.8
1995 Precautionary TAC 5.1 7.0 5.1
1996 If required, precautionary TAC 5.0 7.0 53
1997 No advice given - 9.0 6.6
1998 Status quo F 6.5 9.0 4.9
1999 F=Proposed F,,=0.36 49 6.6 4.1
2000 F=90% F(98)=0.31 39 5.4 2.0
2001 Status quo F=0.26 5.1 6.9 5.5
2002 Average catch of 1996-2000 4.8 4.8 24
2003 2002 TAC 4.8 4.8 24
2004 Advice 2003 catch 4.8 4.8 2.5
2005 Status quo TAC 4.8 4.8 44
2006 Status quo TAC 4.8 4.8 44
2007 Status quo TAC 4.8 4.8
2008 Recent catches 44

Weights in ‘000 t.
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Figure 5.4.15.1 Irish Sea Herring Vlla(N). Landings of Herring from Vlla(N) from 1961 to 2006.
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Figure 5.4.15.2 Irish sea herring VIIa (N). Time-series of shifts in adult herring (1+ ring) biomass distribution between the

west and the east Isle of Man coasts estimated from acoustic surveys 1994-2006.
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Irish Sea Sprat

(Division Vlla)

h Foras na Mara I. A number of vessels using mid water trawls take part

in the fishery. The fishery takes place in shallow in-

Fisheries Science Services shore areas in the southern part of Division Vlla.

2. Almost all the sprat catch in this Sub-area are by
Irish vessels. Peak landings took place in the 1970s,
with almost no declared landings for much of the late

FSS =SINGLE STOCK CONSIDERATIONS

Sprat fisheries display large inter-annual variation, 1980s and early 1990s. Sprat landings increased again
both spatially and temporally. In light of decreased in the late 1990s. Sprat landings are being curtailed
quotas for herring, effort may be displaced onto due to the by-catch of other species, mainly mack-
sprat. This should be monitored. In order to pre- erel and herring, in this fishery.

vent an increase in effort, precautionary TACs 3. Sprat, from both targeted fisheries and as part of
should be implemented in Sub-area VI and Sub- herring fishery by-catch, have been sampled by FSS
area VII. since 2000.

4. The degree of species misreporting between herring
and sprat needs to be evaluated before advice can be

CURRENT MANAGEMENT given.
e  There are no management regulations for sprat fish-
eries around Ireland.

e There are no TACs for sprat in Irish waters. A TAC
is in place in the English Channel and in the North Sea.

Table I. Landings of sprat from Division Vlla 1995-2006
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Ireland . . . 7 25 123 7 . 3103 408 361 na
Netherlands . . . . . . . . . . . na
UK (E,W & NI) 30 . 2 3 146 371 269 306 592 134 591 na
UK (Scotland) . . . . . . 3 . . . . na
30 . 2 10 171 494 279 306 3695 542 952 na
Sprat Landings Vlla
A O UK (Scotland)
O UK (E,W & NI)
/v | Netherlands
b O Ireland

\
\
\
| \
\
\

Tonnes (x'000)
O =~ N W hHh oo N o ©

| N . /

1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003

Year

Figure 1. Sprat landings in Division Vlla.
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Ecosystem overview for West of Scotland and Rockall

Summary table of the ICES Ecosystem overview for West of Scotland and Rockall
(Information condensed from ICES WGRED, 2007 see WG report for further details and reference list)

Physics

Bathymetry This area is limited to the southwest by the Rockall Trough, where the transition between the
Porcupine Bank and the trough is a steep and rocky slope with reefs of deepwater corals; fur-
ther north, the slope of the Rockall Trough is closer to the coast line; west of the shelf break
is the Rockall Plateau with depths of less than 200m. The shelf area consists of mixed sub-
strates, with soft sediments (sand and mud) in the west and more rocky, pinnacle areas to the
east. The area has several seamounts: the Rosemary Bank, the Anton Dohrn sea mount and
the Hebrides, which have soft sediments on top and rocky slopes.

Circulation The shelf circulation is influenced by the poleward flowing ‘slope current’, which persists
throughout the year north of the Porcupine Bank, but is stronger in the summer. Over the
Rockall plateau, domes of cold water are associated with retentive circulation. Thermal strati-
fication and tidal mixing generate a northwards running coastal current.

Fronts The Islay Front is situated between Islay and the Malin shelf.

Temperature There has been a steadily warming of surface waters in the Rockall Trough over last decade
with highest record in 2005 (Fig.l). Inshore waters off the west of Scotland also continued to
warm with more rapid warming taking place since the mid 1990s.

Biology

Phytoplankton The productivity is reasonably high on the shelf but drops rapidly west of the shelf break.

Zooplankton As is true of the adjacent North Sea, the overall abundance of zooplankton in this region has

declined in recent years. Continous Plankton Recorder data in the area show substantial drops
in Calanus abundance and these are now below the long term mean. Calanus finmarchicus is
known to overwinter in the Faroe-Shetland channel and the abundance of these is known to
have been reduced in recent years.

Benthos, larger
invertebrate,
biogenic habi-
tats

The main commercial invertebrate species is Norway-lobster (Nephrops norvegicus), which is
targeted on the continental shelf west of Scotland and on the Rockall plateau. Fisheries dredg-
ing for scallops and some smaller bivalves exist west of Scotland, as well as Pot fisheries ex-
ploiting lobster Homarus gamarus and brown crab Cancer pagurus. Biogenic reefs of horse mus-
sels Modiolus modiolus, maerl and Serpulid worms occur in specific locations.

Fish Community

The shelf edge is a spawning area for mackerel Scomber scombrus and blue whiting Microme-
sistius potassou. Historically, there were important commercial fisheries for cod, haddock and
whiting and a number of flatfish species. Hake Merluccius merlucius and angler fish Lophius
spp.are also fished across the whole area. The Rockall plateau has important haddock
Melanogrammus aeglefinus and angler fish fisheries. On the shelf, the main resident pelagic spe-
cies is herring Clupea harengus. Scottish groundfish surveys between 1997 and 2000 revealed
declines in most commercial fish stocks, including haddock, whiting, norway pout, herring and
hake.

Birds, Mammals
& Elasmo-
branches

Basking shark (Cetorhinus maximus) occurs from April through to October but the stock seems
severely depleted. The Harbour porpoise Phocoena phocoena is the most numerous cetacean,
Minke whale Balaenoptera acutorostrata is found throughout the region. In this area the Grey
seals (Halichoerus grypus) have their largest population in the Northeast Atlantic with the ma-
jority of individuals found in the Hebrides. Common seals (Phoca vitulina) are also widespread.
There is a high abundance of breeding seabirds, predominantly the common guillemot (Uria
aalge), razorbill (Alca torda) and the Atlantic puffin (Fratercula arctica) as well as petrels
(including fulmar, Fulmarus glacialis; storm petrel, Hydrobates pelagicus; and Manx shearwater,
(Puffinus puffinus),northern gannets and gulls.
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Environmental
signals &
implications

Surface waters of the Rockall trough have been steadily warming for some years and are cur-

rently at an all time high. The general and continuing reduction of copepod abundance and re-
cent changes in zooplankton composition throughout the region are also causes of major con-
cern given the key role that these organisms play in the food web. Increasing temperature and
changes in zooplankton communities are likely to have an impact on the life histories of many

species.

Fishery effects
on benthos and
fish communi-
ties

The impact of fishing activities on shelf fish communities is unclear, although there are numbers
of severely depleted stocks e.g. cod and whiting. Furthermore, the level of discarding in some
fisheries can be significant. The effect of fishing on benthic communities is not yet fully under-
stood.

FSS ECOSYSTEM CONSIDERATIONS

FSS advises that the following considerations should be taken into account in developing ecosystem based
advise for fisheries in the West of Scotland and Rockall:

Fishing has adversely impacted on a number of commercial species, with some commercial species
now being severely depleted such as cod and whiting; a recovery plan is currently in place for cod.

A reduction in the abundance of large piscivorous fishes such as cod, and an increase in smaller pe-
lagic species which feed at a lower trophic level has resulted in a marked decline in the mean trophic
level of the fish community over time.

There has been an increase in water temperatures in this ecoregion which is likely to affect the dis-
tribution area of some fish species. In addition, the combined effects of overexploitation and environ-
mental variability might lead to a higher risk of recruitment failure and decrease in productivity.
This ecoregion harbours extensive populations of grey and common seals which are increasing in
abundance. It is not known what effect this increase has on local fish populations, however recent
studies of seal diets off western Scotland revealed that grey seals may be an important predator for
cod, herring and sandeels in this area.

Fig. 1)
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Rockall Trough temperature and salinity anomalies for the upper ocean (0-800 m) of the north-

ern Rockall Trough. Average across section, seasonal cycle removed from WGRED, 2007.

Ref. ICES. 2007. Report of the Working Group for Regional Ecosystem Description (WGRED), 19
- 23 February 2007, ICES Headquarters, Copenhagen. ICES CM 2007/ ACE:02. 153 pp.
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FSS Advice on Mixed Fisheries in the West of Scotland

PRECAUTIONARY APPROACH ADVICE

FSS advises that mixed fisheries characteristics be taken into account when managing demersal fisheries in
the West of Scotland. Given the critical status of cod, whiting and spurdog these stocks are the overriding
concerns in the management advice. The precautionary approach implies that fisheries west of Scotland and
at Rockall should be managed where the following rules are applied simultaneously:

If fisheries are permitted they should operate:
e without catch or discards of cod in Sub-area VI.
e without catch or discards of Northeast Atlantic spurdog in Sub-area VI.
e with minimal catch of whiting in Division Vla
e without jeopardizing the recommended reduction in fishing mortality of haddock in Division Vla and
herring in Division Vla south
o within the precautionary limits for all other stocks

FSS recognises that the ‘zero catch option’ for cod, whiting and spurdog would effectively mean a closure of
the mixed demersal and Nephrops fisheries in the West of Scotland and at Rockall. FSS agrees with ICES
that a closure of all fisheries catching cod, whiting or spurdog provides the highest probability of recovery for
these stocks and is the only advice possible in the context of the precautionary approach.

Therefore FSS advises that the following rules should be followed in the management of mixed fisheries in
the West of Scotland and Rockall:
e Once the TAC is exhausted for a critical stock then all fisheries which catch that stock should be closed.
e Fisheries should only be permitted when they prove that they take zero catch of cod and spurdog and
minimal catch of whiting.
e Fisheries should only be permitted when they prove that they take zero catch of non-critical stocks
where the TAC is exhausted.
e All other stocks should be exploited within precautionary limits.

IMPLEMENTATION ISSUES

FSS notes that ICES has previously advised for zero catch of cod, whiting and spurdog but that managers, due
to social and economic considerations, have never implemented this advice. FSS is aware of the European
Commission (EC) proposal for setting of fishing opportunities in 2008 (see page 42). According to this policy
statement the Commission “will propose a reduction that is as large as is compatible with any mixed fisheries con-
siderations and with relevant social and economic considerations”. Furthermore, “If a recovery plan is in force
concerning the stock” (which is the case for West of Scotland cod), “the best possible approximation to the re-
covery plan rules will be proposed in the light of the existing scientific knowledge”. A 25% reduction in effort and
catch is the FSS interpretation of the EC policy in relation to West of Scotland cod. However, it is not clear if
a commensurate reduction in catch and effort will be applied to other stocks or fisheries west of Scotland and
at Rockall.

FSS has previously pointed out the poor performance of TACs, as implemented, in reducing fishing mortality.
In the past FSS advised that the required reductions in catch and associated fishing mortality can only be
achieved if reductions in effort and effective discard mitigation measures are implemented. Fishing effort
control was introduced in the west of Scotland in 2003 as part of the cod recovery plan with the main aim of
indirectly reducing fishing mortality in cod. Despite the significant reductions in nominal effort, there is no
clear evidence that effort limitations has reduced fishing mortality rates, particularly on the critical cod or
whiting stocks. Fishing mortality is estimated to have reduced significantly for haddock in the period 2000-
2002 but has not showed a strong decline since the introduction of days-at-sea.

FSS advises that a well defined ‘management plan’ needs to be developed and implemented to recover the
cod and spurdog stocks in VI and whiting in Vla and to fish them sustainably once they have recovered. FSS
advise that such a plan should aim to manage well defined métiers with clearly defined objectives that will
ensure a high probability of recovery to agreed levels within a specified time frame.
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Qualitative Description of Fisheries to the West of
Scotland and Rockall

The main fleets operating in Division Vla include the mixed
roundfish otter trawl fleet, the Nephrops otter trawl fleet,
the otter trawl fleet targeting anglerfish, megrim, and hake,
and the fleet targeting saithe and/or deep-sea species. To a
large extent, the roundfish fishery in Division Vla is an exten-
sion of the similar fishery in the North Sea. The demersal
fisheries in Division Vla are predominantly conducted by ot-
ter trawlers fishing for cod, haddock, anglerfish, and whiting,
with bycatches of saithe, megrim, and lemon sole.

The majority of the vessels in the demersal fishery are lo-
cally-based Scottish trawlers using light-trawls, but trawlers
from Ireland, Northern Ireland, England, France, and Ger-
many also participate in this fishery. The importance of Scot-
tish seiners mainly targeting haddock has been declining in
recent years as many of these vessels have been converted
to trawlers. Part of the fleet of light trawlers has diversified
into a fishery for anglerfish that has been expanding into
deeper water off the northern coast of Scotland. Bycatches
in this fishery include megrim, ling, and tusk.

About 200 Scottish trawlers also take part in the fisheries
for Nephrops on inshore grounds. In recent years Irish ves-
sels have also been targeting Nephrops in Division Vla, mainly
on offshore grounds. These Nephrops vessels also land
smaller quantities of haddock, cod, whiting, and small saithe,
but discard large amounts of whiting and haddock.

The development of a directed fishery for anglerfish has led
to considerable changes in the way the Scottish fleet oper-
ates. Part of this is a change in the distribution of fishing ef-
fort; effort in the roundfish fisheries has shifted away from
the traditional inshore areas to more offshore areas and
deeper waters. The expansion in area and depth-range of the
fishery has been accompanied by the development of specific
trawls and vessels to exploit the stock. These vessels mainly
use large twin-rig otter trawls with >100-mm mesh. A
smaller Irish fleet also targets anglerfish, megrim, and hake
on the Stanton bank with 90-mm to [100-mm mesh. This
fleet has declined in numbers in recent years although there
was a fleet modernisation scheme in the early 2000s
whereby several large new vessels joined the fleet. More re-
cently there has also been an Irish decommissioning scheme,
involving around 40 fishing vessels (~6000 GT, 18 000 kW)
which have been permanently withdrawn from the Irish fish-
ing fleet and removed from the Register of Sea Fishing Ves-
sels in 2005 and 2006. Several of these vessels have a track
record of fishing in Division VI.

The fishery for anglerfish has expanded into deeper waters
with an associated increase in catches. The expansion of this
fishery has been further accelerated by the diversion of fish-
ing effort from other stocks subject to more restrictive quo-
tas in recent years, and by market opportunities. A gillnet
fishery has developed on the continental slopes to the West
of the British Isles, North of Shetland, at Rockall, and on the
Hatton Bank. A preliminary investigation of this fishery sug-
gests high levels of gear loss, widespread dumping of netting,
high catch and discarding levels (particularly of monkfish),
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and a lack of effective management. These fisheries are oc-
curring in areas believed to have been a refuge for adult an-
glerfish, increasing the vulnerability of the stock to overex-
ploitation. Immature fish are subjected to exploitation for a
number of years prior to first maturity.

The larger Scottish and Irish trawlers fish for haddock at
Rockall when opportunities arise for good catches from the
Division VIb stock. 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
international waters. Although young saithe are caught by
coastal trawlers in Subarea VI, the fishery for saithe essen-
tially takes place on the shelf edge to the west and north-
west of Scotland. Traditionally, this fishery has largely been
operated by the larger deep-sea French trawlers. However,
the number of these vessels has declined in recent years.
Since the late 1980s, some of these vessels diverted their
activity toward deep-sea species, notably orange roughy, and
some medium-sized trawlers also participate in the fishery
for deep-sea species during summer in some years.

The pelagic fishery for herring is mainly operated by UK,
Dutch, and German vessels in the north, and by Irish vessels
in the south. Substantial misreporting of catches from the
North Sea and between the northern and southern stocks
occurred in the past, but UK licensing regulations are
thought to have reduced misreporting since 1997. In recent
years TACs for the northern stock have not been restric-
tive, presumably because of low effort and a weak market.
The Clyde herring fishery has declined sharply in recent
years as the stock has suffered from a series of low recruit-
ments. Recent TACs have not been taken and the catches
have been less than 1000 t since 1991.

There is a directed trawl fishery for mackerel and horse
mackerel in the area. The mackerel fishery mainly takes
place in the fourth and first quarter of the year, when the
mackerel is returning from the feeding area to the spawning
area. The horse mackerel is mainly fished in the second half
of the year. In addition, there are fisheries for blue whiting in
the area.

The industrial fisheries in Division Vla are much smaller than
in the North Sea. The Scottish sandeel fishery started in the
early 1980s, peaking in 1986 and 1988. It is irregular, de-
pending on the availability of the resource and of processing
facilities at Shetland, Denmark, and the Faroes. Bycatches in
this fishery are very small. The Norway pout fishery is con-
ducted mainly by Danish vessels.

Recent fishing effort trends West of Scotland (Vla)
Effort data and information presented in this section is taken
from the STECF Subgroup on review of stocks (SGRST) re-
port on Fishing Effort Management 2007 and the Working
Group on the Assessment of Northern Shelf Demersal
Stocks 2007.

In the West of Scotland, ICES division Vla, effort is domi-
nated by Scotland accounting for 55% of the total effort
(Fig. 1). France contributes 26%, Ireland 12% and the remain-
ing countries combined contribute less than 10%.
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Vla: Division of average effort

® IRL 12%
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m SCO 55%

Fig. | Percentage effort contribution by country in the West of
Scotland (Vla) based on average total effort from 2000-2006.

Overall effort in the West of Scotland shows a steady de-
crease, totalling 44% since 2002 (Fig. 2). Otter trawling is the
primary fishery in the West of Scotland, whilst the use of
beam trawls and static gears is nominal. This overall decline
in effort is primarily caused by reductions in trawl effort.

Irish effort in kW days-at-sea is not yet available by mesh
size prior to 2003, therefore in Fig. 2 Irish effort prior to
2003 is within the ‘none’ category. Given the low level of
Irish effort (12%), this does not impact on the impression
of overall changes between 2000 and 2003.
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Fig. 2 West of Scotland trends in nominal effort (kW*days-at-
sea) by gear types, 2000-2006. Category none represents uni-
dentified effort. Irish effort prior to 2003 is within the ‘none’
category.

Historically, the highest effort was deployed by whitefish
fleets with otter trawls of 100-1 9mm mesh. Effort in this
group has decreased substantially since 2002 and some
effort may have been transferred to larger meshes,
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2[20mm, for which effort allocation increased until 2003.
Effort in both of these larger mesh groups has declined
further since 2003 (Fig. 3) which is likely to be the result of
restricting vessels to less than 84-85 days-at-sea per year,
The 90-99mm mesh group contribution to overall effort in
this area is relatively minor and has been stable since 2003.
Prior to 2002, their use was not observed suggesting some
effort transfer to this group, which has a greater number
of days-at-sea available (227 days). Effort of small meshed
trawls (70-89mm) mainly targeting Nephrops, which also
avail of 227 days-at-sea, has shown a reduction of just 9%
since 2002, which compared to other fleets is very small,
suggesting that effort limitations have not restricted these
fleets. Although some transfer of effort from the whitefish
fleet to the Nephrops fleet is possible, the majority has not
been transferred, but has, more likely been redirected to
alternative fishing areas or been decommissioned.

West of Scotland Dem Trawl and Danish Seine
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Fig. 3 West of Scotland trends in nominal effort (kW*days-at-
sea) for the demersal trawl and Scottish Seines groups, 2000-
2006. Note that Irish data are only included for 2003-2006.

Effort in terms of gross tonnage days-at-sea (GT*days at
sea) shows very similar evolution of fishing effort to that of
effort in kW days-at-sea in all bar longline gears, indicating
that vessels have not increased power to increase effi-
ciency. These two effort measures, in addition to the maxi-
mum number of vessels were compared by standardising
against values for 2003. Within demersal trawl and Danish
seine categories 70-89mm mesh, 70-89mm mesh with less
than 5% cod, sole and plaice in catch during 2002 (IIA81d)
and 2120mm mesh, the trends over time between the
three measures were all consistent (Fig.4a-c), suggesting
changes in days-at-sea measures reflect changes in the
number of vessels operating within the area. In demersal
trawl and Danish seine category 100-119mm mesh the
number of vessels has remained effectively constant since
2004 however, the days-at-sea measures fell in unison
(Fig. 4d) which would imply the days at sea allocations for
this category are limiting.
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Fig. 4 West of Scotland trends in relative effort expressed in kW*days at sea, GT*days at sea and number of vessels for
demersal trawl and Scottish seine categories a) 70-89mm mesh, b) 70-89mm mesh with <5% of cod, plaice and sole in
catch during 2002 (IIA81d), c) >120mm mesh, and d) 100-1 | 9mm mesh. Effort is relative to 2003 values.

The introduction of days-at-sea has been a strong driver
of the observed changes in fishing patterns but it should
be pointed out that there have also been other important
measures addressing capacity. For example, much of the
effort decline, particularly in the whitefish fleets with
>100mm mesh trawls, can be related to decommissioning
schemes permanently removing vessels. Since 2002,
30.2% of Scottish vessels operating in the cod recovery
zone within Vla have been decommissioned. Decommis-
sioning of Irish vessels began in 2005, and 9 vessels with
track records of fishing in Vla were permanently removed
by the beginning of 2006. Within the West of Scotland
these, primarily demersal otter trawl (80%), vessels ac-
counted for an average of 125,797 kW¥*days-at-sea per
year, equating to a 2% reduction in Irish effort within Vla.
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This latest decommissioning may account for some of the
28% decline in Irish effort within the West of Scotland area
since 2004. In terms of international effort, it appears to
have had little impact, although this is not surprising as
Ireland only contributes a small proportion, which has re-
mained relatively stable since 2003.

Specifically for the Irish fleet operating in VI, the introduc-

tion of days-at-sea regulation has led to diversion of effort
into other areas (mainly VII) and voluntary tie-ups.
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Data summary table adapted from STECF (2007)

Special Percentage Change
condition 2003 2004 2005 2006 to 2003 (%)
16-32mm none 94,003 94,321 67,742 31,241 -67
11A81c 123,680 63,720 29,676 36,123 -71
70-89mm 11A81d 3,161,497 2,640,884 2,354,163 2,209,873 -30
none 3,172,412 3,062,906 2,785,781 2,653,584 -16
90-99mm 11A81d 8,832 14,156 21,766 48,978 455
Demersal trawl and none 896,317 1,057,247 667,832 707,415 -21
Danish siene 11A81¢c 71,670 42,449 14,101 22,890 -68
100-119mm| 11A81d 5,047,407 3,663,625 4,447,482 3,525,229 -30
none 3,747,007 2,909,314 1,889,661 1,369,367 -63
I1A81c 5,564 749
>=120mm | 11A81d 44,397 68,267 147,686 23,165 -48
none 4,027,622 3,116,030 2,081,772 1,686,071 -58
80-89mm none 13,658 39,884 9,875 9,325 -32
100-119mm 11A81¢c 30,385 35,077 -100
Beam Trawl none
11A81¢c 1,519
>=120mm = 60,023 151,480 119,958 81,194 35
<110mm none 51 13,723 -100
Gillnet 110-149mm| none 32,140 7,957 40,364 36,900 15
150-219mm| none 55,521 1,026 44,981 1,468 -97
>=220mm none 488,537 432,635 218,291 87,952 -82
Trammel net <110mm l1A81g
n/a none 636 320 -100
Longline n/a none 349,724 454,893 553,932 731,979 109
Unclassified none none 3,311,952 3,375,022 2,986,553 2,863,756 -14
Total 24,737,471 21,246,455 18,487,180 16,127,259 -35

Fisheries interactions to the West of Scotland and
Rockall

Demersal fisheries in the area are mixed fisheries, with
many stocks exploited together in various combinations in
different fisheries. The extent to which the stocks are
taken in the same fisheries cannot be quantified on the ba-
sis of the available data, but is qualitatively presented in Ta-
ble I. Roundfish are caught in otter trawl and seine fisher-
ies, with a 120-mm minimum mesh size that comprises
mixed demersal fisheries with more specific targeting of
individual species in some areas and/or seasons. Cod, had-
dock, and whiting form the predominant roundfish catch in
the mixed fisheries, although there can be important by-
catches of other species, notably saithe and anglerfish in
the deeper water and of Nephrops on the more inshore
Nephrops grounds. Static-gear fisheries with mesh sizes
generally in excess of 140 mm are also used to target cod.
Saithe are mainly taken in a directed trawl fishery in
deeper water along the shelf in Subarea VI. There is
thought to be little bycatch of other demersal species asso-
ciated with the directed fishery.

Large Nephrops fisheries take place in discrete areas that
comprise appropriate muddy seabed sediment. Targeted
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Nephrops fisheries on these grounds are taken predomi-
nantly in trawls with mesh sizes less than 100 mm
(particularly in the more southerly regions) using single- or
multiple-rig trawls. Nephrops fishing grounds are mainly in-
shore grounds, although there are smaller offshore fisher-
ies at Stanton Bank and west of the Hebrides. The bycatch
and discarding of other demersal species in the Nephrops
fisheries is highly variable.

There are trawl and gillnet fisheries targeting hake and an-
glerfish and otter trawl fisheries targeting hake, megrim,
and anglerfish in Subarea VI. The catch of other demersal
species associated in these fisheries is uncertain.

There is an international fishery targeting haddock, grey
gurnards, and other species at Rockall using small mesh.
Successful application of TACs for this stock would require
that there is a simple relationship between recorded land-
ings and effort exerted. This assumption is unlikely to be
true for Rockall haddock especially when coupled with
ways of evading TACs including misreporting, highgrading,
and discarding. In the case of Rockall haddock these may
occur to a large extent due to the remote nature of the
fishery and the processing of catches at sea by some fleets.
Direct effort regulation is therefore suggested as a means
of controlling fishing mortality on Rockall haddock.

FSS Advice on Mixed Fisheries in the West of Scotland
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West of Scotland Cod

(DivisionVla)

For latest information, see: http://lwww.ices.dk

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

FSS considers that this stock has collapsed. The
spawning stock biomass is at an all time low, but
the total mortality is uncertain and probably high.
Recruitment estimates indicate a decline in recruit-
ment in the last decade, correlated with a decline in
the spawning stock to the lowest levels observed.
Recruitment since the 2002 year class has been
amongst the weakest in the time-series although
the estimate of the recruiting 2005 year class is
slightly higher.

There has been a mismatch between survey and
catch data for this stock for many years. The survey
data indicates higher stock size than the catch-at-age
data. Decoupling survey data from the catch data
back in time results in a survey-based assessment
which estimates catches to be several times more
than those reported. Substantial mis-reporting of
cod landings (species and quantity) is known to occur
and directly affects the perception of the stock. Be-
cause of the poor quality of the input data, no fore-
cast could be presented at the assessment.

FSS considers that the most realistic rebuilding
scenario requires reducing fishing mortality to
zero for three years to rebuild the stock above B,
and that further measures will be required to re-
build the stock above B, by 2015. Given the criti-
cal status of the stock FSS advise that only fisher-
ies where industry can prove a zero by-catch of
cod should be permitted.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). For West of Scotland cod FSS in-
terprets that the EC fishing opportunity in 2008 will
require a reduction in TAC and effort of 25% be-
cause of the collapse of this stock. If a TAC is al-
lowed in 2008 FSS encourages the NWWRAC to
continue the current Greencastle closure and en-
courage further time and area closures.

In 2004 the EC implemented a recovery plan for
this stock (EC Reg. No 423/2004). FSS notes that
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this has not affected an increase in SSB or a reduc-
tion in fishing mortality. The main reason for this is
continued under-reporting of catches. The zero
catch advice needs to be accompanied by strong
control and enforcement. FSS notes that even small
by-catches are impeding the recovery of this stock.

XIVb

X

Red Boxes-TAC/Management Areas — Blue Shading— Assessment Area

CURRENT MANAGEMENT

e The TAC Area covers Sub-areas Vb, VI, XIl and XIV,
with a further restriction on the TAC in Divisions Vb
and Vla. The assessment covers Division Vla only.
FSS considers that the management area should cor-
respond to the assessment area.

e The 2006 TAC was 490 t for Sub-areas Vb, VI, XIl
and XIV. The Irish quota was |10 t (adjusted to
120 t).

e A closed area for Cod west of Scotland, known as
the “windsock”, has been in place since 2004
(detailed in Annex IV, EC Reg. 2287/2003).

ADDITIONAL INFORMATION

I. The reported Irish landings in 2006 of 18 t is the low-
est in the time series.

2007 % Quota Allocations
W IRE 22.4%

HWBEL 0.2%

B GER 1.4%

@MFRA 15.9%

B UK 60.0%
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2. There are indications that misreporting has reduced
from the beginning of 2006.

3. Demersal trawlers from the UK and France took
most of the landings in 2006 (69% and 21% respec-
tively). Effort by UK vessels has declined due to sig-
nificant decommissioning schemes in the UK.

4. Demersal trawlers from Killybegs and Greencastle
have traditionally undertaken the Irish cod fishery.
There have been considerable changes in the fleet
composition in recent years.

5. The proportion of fish discarded has been high. Regu-
lations to improve the exploitation pattern of cod
have been taken in 2002 and 2003 yet discarding
rates in the Irish otter trawl fleet are estimated to be
high.

6. The Irish fishery on the Cape Grounds off Green-
castle, Co. Donegal that traditionally targets juvenile
cod was closed during November to February from
2003 to February 2006 inclusive. While the Cape has
not been officially closed under a Statutory Instru-
ment (SI) since February 2006, the recent demise of
the local fleet through decommissioning and retire-
ment associated with reduced catches has effectively
closed the fishing on the Cape. Of the five inshore
trawlers that took part in the 2003/04 tagging-
programme, only two are presently fishing. The off-
shore fleet tend to fish only occasionally on the Cape.
As most of the cod catch is taken during the fourth
quarter, the closure and subsequent fleet reduction is
seen to have reduced the mortality that may other-
wise have occurred due to Irish fishing activity

7. The closure was instigated by the local fishing indus-
try to allow an assessment of seasonal closure as a
potential management measure. During the closed
period, over 13,000 cod were tagged and released by

8. The full report is available from the Irish Fisheries
Bulletin Series No.27 ‘Evaluation of the benefits to sus-
tainable management of seasonal closure of the Green-
castle Codling (Gadus morhua) Fishery’.

9. FSS are also concerned that industrial fisheries con-
tinue to periodically operate in Division VI with the
potential to take large numbers of juvenile cod.

2006 Length Distribution: Irish otter trawl,

Cod in
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2006 Size at Age: Irish Sampling, Cod in Vla

FSS and over 1,300 returns have been recorded. The
returns have mainly come from the vicinity of the 1]
closed area (i.e. ICES Rectangle 39E3) but recaptures
have also been returned from Vla west of Donegal, ’g I
the Irish Sea Vlla and also in the south in Area VIIj. = 11| No Irish Sampling Data In 2006
The bulk of the returns exhibited strong fidelity to o 04
the Cape. Growth from the returns was extremely 3
variable but averaged around |7 cm per annum for 01
cod at liberty for extended periods. 0 ; ; ; ; ; ‘
0 0.2 0.4 0.6 0.8 1 1.2
ICES ADVICE e browr)
5.4.21
State of the stock
Spawning biomass in Fishing mortality in | Fishing mortality in | Fishing mortality | Comment
relation to precaution- | relation to precau- relation to highest in relation to
ary limits tionary limits yield agreed target
Reduced reproductive | Unknown Unknown Not defined Fishing mortality cannot be estimated but is
capacity likely to be higher than Fy,.

The spawning stock biomass is at an all time low, but the total mortal-
ity is uncertain and probably high. Recruitment estimates indicate a
decline in recruitment in the last decade, correlated with a decline in the
spawning stock to the lowest levels observed. Recruitment since the
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2002 year class has been amongst the weakest in the time-series al-
though the estimate of the recruiting 2005 year class is slightly higher.

West of Scotland Cod



Management objectives

The European Commission has enacted a Council Regulation ((EC)
No. 423/2004) which establishes measures for the recovery of cod
stocks:

For stocks above By, the harvest control rule (HCR) requires:
setting a TAC that achieves a 30% increase in the SSB from
one year to the next,
limiting annual changes in TAC to + 15% (except in the first
vear of application), and,
a rate of fishing mortality that does not exceed F,.

Reference points

For stocks below By, the Regulation specifies that:

conditions 1-3 will apply when they are expected to result in
an increase in SSB above By, in the year of applica-
tion,

a TAC will be set lower than that calculated under condi-
tions 1-3 when the application of conditions 1-3 is not
expected to result in an increase in SSB above By, in
the year of application.

ICES has previously concluded that a precautionary recovery plan
must include an adaptive element implying that fisheries for cod re-
main closed until an initial recovery of the cod SSB has been proven.
An initial 3-year closure would be required to increase SSB above B,
with high probability. Such an element of zero catch is not included in
the existing plan. ICES therefore considers the recovery plan to be not
consistent with the precautionary approach.

Type Value Technical basis
Biim 14 000 t Biim = Bioss, the lowest observed spawning stock estimated in previous assess-
ments.
Bpa 22000t This is considered to be the minimum SSB required to ensure a high probability
) of maintaining SSB above By, taking into account the uncertainty of assess-

Precautionary ments. This also corresponds with the lowest range of SSB during the earlier,
approach more productive historical period.

Flim 0.8 Fishing mortalities above this have historically led to stock decline.

Fpa 0.6 This F is considered to have a high probability of avoiding Fi;p,.
Targets F, Not defined.

(unchanged since: 1998)

Single-stock exploitation boundaries

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 By, Furthermore, due to the uncer-
tainty in the level of fishing mortality, ICES is not in a position to give
quantitative forecasts. Previous simulations show that fishing should
be closed for 3 years in order to bring SSB above B,

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 precautionary approach only when the fishery is closed for an ini-
tial period, and as this is congruent with the advice in relation to pre-
cautionary limits, ICES advises a zero catch of cod in 2008.

Short-term implications

No forecast could be presented because of the poor quality of the input
data.

Management considerations

Management of cod fisheries must deal with the combined effects of
assessment bias (of which unreliable catch data are a major contribut-
ing factor) and the inability of management to control catch. As long
as these two interrelated conditions persist and substantial effort is
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permitted for fisheries catching cod, rebuilding cannot be achieved.
Survey information shows that the total removal of cod in Division
Vla may have been underestimated in the past decade relative to ear-
lier periods. In an attempt to remove bias in the assessment a catch-at-
age model was used that ignored landings 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 sensitive to survey catchability. In contrast, historical trends
in spawning biomass and recruitment appear to be robust measures of
stock dynamics.

A study by the sea mammal research unit (SMRU) on seal predation
has indicated that seal predation on cod at some or all ages is consid-
ered to have become greater than can be accommodated by the stan-
dard natural mortality figure of M = 0.2. It is also possibly subject to a
persistent upward trend.

The recent implementation of stricter landings enforcement has poten-
tially improved the quality of the landings data in 2006. However, the
full effect of these measures cannot be fully assessed yet.

As cod is taken in mixed demersal fisheries, following the advice will
likely result in having to greatly reduce harvesting of other stocks,
particularly haddock, whiting, and Nephrops. Management needs to
take this into account.

Effort data 1998-2005 from UK vessels (one of the main countries
fishing in the area) suggests that overall, effort has declined in recent
years in Area Vla, and that declines in particular categories have,
mostly, not been compensated for by rises in other categories. Larger-
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meshed whitefish demersal trawls were the most important gears in
Division Vla prior to 2002, but since then there has been a marked
decline in KW-days by this category. This is principally explained by
the recent, significant decommissioning schemes in the UK. Single-rig
Nephrops trawls in the 70- to 99-mm mesh category are the other ma-
jor gears in use and effort by these seems to have been maintained at a
fairly stable level throughout the time-series. Numerous other gears
generally make small contributions to the overall effort, and the pat-
tern in most of these has been either a downward trend (e.g. seine nets
and midwater trawls) or a fluctuation without trend (e.g. fixed nets).

Time and area closures for particular fisheries may be tools to reduce
fishing mortality to rebuild this stock. The consequence of displacing
effort, caused by the closures, needs to be considered in determining
the role of such measures in the recovery plan.

Factors affecting the fisheries and the stock

The effects of regulations

The fishery is managed by a TAC that does not seem to be restricting
catches.

Several regulations have been introduced for West of Scotland in re-
cent years. These regulations and their impact on the fisheries have
been discussed in detail in the overview. Emergency EU measures
were established in the first half of 2001 and led to short-term area
closures in the north of the Division and, on a smaller scale, in the
Clyde Sea area. These closures were intended to allow as many cod as
possible to spawn. The Clyde closure has continued in all subsequent
years under national UK legislation. Various derogations were intro-
duced for gears not targeting cod. A new closed area was implemented
west of Scotland in 2004 (EC Reg. No. 2287/2003).

The proportion of discarded fish has been high. In 2002 and 2003
regulations were implemented to improve the exploitation pattern of
cod. It is not clear whether it is possible to evaluate the potential im-
pacts of these measures on the stock and the fishery.

Increases in cod-end mesh sizes have been introduced into the fishery
to improve selectivity. The increase in minimum mesh size from 100
to 120 mm in 2001/2002 (before the introduction of effort regulation
27/2005) partly caused a shift to 80-mm mesh sizes in the mixed fish-
ery trawls, due to the loss of valuable Nephrops catch. Catch composi-
tion regulations for this mesh size may have resulted in increased dis-
carding and high grading.

The regulation is complemented by a system of fishing effort limita-
tion. This is done by adjustment to the number of fishing days for
various vessel categories deploying gears with various mesh sizes.
The introduction of effort regulation has effectively further encour-
aged vessel operators to reduce mesh size and shift to other fisheries,
particularly Nephrops trawling, in order to gain more days at sea.
Without information on the level of adherence to catch composition
regulations required when using smaller mesh sizes it is not possible
to evaluate whether the mesh size changes and effort limitations may
have benefited cod.

However, the continued decline in the stock indicates that these meas-
ures alone have not proven sufficient to rebuild the stock to precaution-
ary levels. Detailed analysis of the impact of such regulations is not
possible until data of sufficient quality become available.
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Changes in fishing technology and fishing patterns

From mid-September 2003 to mid-July 2004 the Irish trawl fishery off
Greencastle, Co. Donegal that traditionally targets juvenile cod was
closed. The closure was instigated by the local fishing industry to al-
low an assessment of seasonal closure as a potential management
measure. The fishing industry again called for and received a statutory
instrument closing the fishery from November 2004 until mid-
February 2005 and again November 2005 until mid-February 2006.
Most of the cod catch is normally taken in the fourth quarter. During
2000-2002 50% of the Irish catch weight of cod in Division Vla (61%
by number) was taken in the fourth quarter. The closure is expected to
have reduced the Irish fishing mortality on cod that would otherwise
have occurred in 2003, 2004, and 2005.

Scientific basis

Data and methods

A catch-at-age model using catch data up to 1994 tuned by survey
data and utilizing survey information alone from 1995 onward was
used to evaluate trends in spawning-stock biomass and recruitment.
Trends in SSB are similar to results from a model based on survey
data alone.

Uncertainties in assessment and forecast

Catch is considered to be very uncertain, due to incorrect reporting of
landings (species and quantity). There are indications that misreport-
ing has reduced from the beginning of 2006.

Some changes have been made to the survey design in the past, but
surveys are considered to provide an indicator of long-term stock
trends.

Comparison with previous assessment and advice

The perception of the state of the stock remains unchanged compared
to 2003 and subsequent years.

The advice is the same as last year.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).

West of Scotland Cod



Year  ICES advice Single-stock Predicted Predicted Agreed Official ACFM
exploitation  catch corresp.  catch corre- TAC' landings Landings
boundaries to advice sponding to

single-stock
boundaries

1987  Reduce F towards Fp. 18.0 22.0 19.2 19.0

1988  No increase in F; TAC 16.0 18.4 19.2 20.4

1989 80% of F(87); TAC 16.0 18.4 15.4 17.2

1990  80% of F(88); TAC 15.0 16.0 11.8 12.2

1991 70% of effort (89) - 16.0 10.6 10.9?

1992 70% of effort (89) - 13.5 9.0 9.7

1993 70% of effort (89) - 14.0 10.5 11.8°

1994 30% reduction in effort - 13.0 9.1 10.8°

1995  Significant reduction in effort - 13.0 9.7 9.6°

1996  Significant reduction in effort - 13.0 9.6 9.4

1997  Significant reduction in effort - 14.0 7.0 7.0

1998 20% reduction in F 9.5° 11.0 5.7 5.7

1999  F reduced to below Fy, <9.7° 11.8 43 42

2000  Recovery plan, 60% reduction in F <4.2 7.48 2.8 3.0

2001  Lowest possible F, recovery plan - 3.7 2.5 2.3

2002  Recovery plan or lowest possible F - 4.6 2.0 2.1

2003  Closure - 1.81 1.3 n/a

2004 Zero catch 6 0 0.85 0.6 n/a

2005 Zero catch 6 0.72 0.5 n/a

2006 Zero catch 6 0.613 0.5 n/a

2007 Zero catch 6 0 0.49

2008 Zero catch 6 0

Weights in ‘000 t.
I'TAC is for the whole of Subareas Vb1, VI, XII, and XIV.
’Not including misreporting.

3Including ACFM estimates of misreporting.
“Incomplete data.

*For VIa only.

®Single-stock boundaries and the exploitation of this stock should be conducted in the context of mixed fisheries protecting stocks outside
safe biological limits.
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Figure 5.4.21.1 Cod in Division Vla. Summary plot of TSA final run (landings & discard data excluded from 1995 onward).
In catch figure, open circles indicate observed catches, and lines indicate estimated removals
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Rockall Cod

(Division VIb)

For latest information, see: http://www.ices.dk

! MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

There is no information of the status of cod in Divi-
sion VIb. The official landings data show a substan-
tial declining trend in landings from nearly 2,000 t in
1985 to around 50 t in the last two years.

ICES does not give advice for this stock. Given the
landings trend and critical condition of the adjacent
cod stock in Division Vla, FSS advises a zero catch
of cod in 2007 for Vib.

Red Boxes-TAC/Management Areas

CURRENT MANAGEMENT

e The TAC area covers Sub-areas Vb, VI, XIl, and XIV.

e The TAC in 2007 was 490 t, with an associated Irish
quota of 110 t (120 t adjusted).

e The official landings reported from Division VIb
account for about 10% of the catch in Sub-area VI.

e There are no explicit management objectives or
plans for this stock.

e In 2006 the EC allocated all of the TAC to Division
Vla

ADDITIONAL INFORMATION

I.  There is no assessment data for this stock. The stock
definition is uncertain. Cod in this area may not
constitute a separate stock from that in Division Vla.

2. Estimated landings in Division VIb by the Irish fleet
were 22.7 t in 2006.

3. Misreporting and under-reporting are considered to
be a problem in this fishery.

4. The fishery is dominated by the UK, Ireland and
Norway.

5. Cod is a minor by-catch in the limited Irish fishery
targeting mainly haddock and megrim.

ICES ADVICE
5.4.22

State of the stock

Officially reported catches are shown in the table below. No
analytical assessment of this stock has been carried out.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).
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Table 5.4.22.1

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 2 - - - - - - -
Germany - 3 - - 3 - - 126 2 - - -
Ireland - - - - - - 400 236 235 472 280 477
Norway 373 202 95 130 195 148 119 312 199 199 120 92
Portugal - - - - - - - - - - - -
Russia - - - - - - - - - - - -
Spain 241 1200 1219 808 1345 - 64 70 - - - 2
UK (E. & W. & N.I) 161 114 93 69 56 131 8 23 26 103 25 90
UK (Scotland) 221 437 187 284 254 265 758 829 714 322 236 370
Total 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 22.7
Norway 91 55" 51" 85" 152° 89 28 25 23 7 7

Portugal - 5 - - - - -

Russia - - - - 7 26 -

Spain 5 1 6 4 3 1 6

UK (E. & W. & N.I) 23 20 32 22 4 2 2 3

UK (Scotland) 210 706 341 389 286 176 67 57

UK 45 44 28.7

Total 775 962 660 659 572 334 115 102 75 51 58.4

* Preliminary.
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West of Scotland Haddock

(DivisionVla)

For latest information, see: http://lwww.ices.dk

" MMarine Institute

- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
mixed fishery advice).

Based on the most recent estimate of SSB and fishing
mortality, FSS agrees with the ICES classification of
the stock as having full reproductive capacity but
notes that it is at risk of being harvested unsustain-
ably due to recent low recruitment which has con-
tributed to the decline in SSB. Fishing mortality has
been above F, in recent years and SSB is close to B,,.

The assessment model estimates total catches from
the fishery and it is not possible to partition these into
landings, discards and other sources of mortality. SSB
and recruitment are estimated with a relatively high
level of precision, however mortality estimates are
less well estimated. Unaccounted removals have
been taken into consideration in the assessment.

FSS considers that in order to maximise short-
term catches and harvest the stock within precau-
tionary limits fishing mortality should be reduced
below F_, and SSB should be above B,,. FSS agrees
with the ICES recommendations that fishing mortal-
ity should be reduced to less than 0.18 to maintain
SSB above B, in 2009. This corresponds to a total
catch (landings plus discards) of 4,200 t in 2008.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For West of Scot-
land haddock, FSS interprets that the proposal
would correspond to landing of 7,200 t in 2008 and
an associated Irish quota of 568 t.

FSS recommends that a long term management
plan is developed which recognises that haddock
are subject to highly sporadic recruitment which
will cause substantial variation in catches and SSB
from year to year. FSS therefore recommends
that a within-year review of management controls,
taking into account real-time information, would
allow a more effective means of exploiting the spo-
radic high recruitment that is characteristic of had-
dock stocks. There will be no gain to the long-term
yield by having fishing mortalities above F, (0.2).

NANCN N
RN

NONCNE
R

X

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area
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CURRENT MANAGEMENT

. In 2004 the TAC area was revised to cover Divisions
Vb and Vla. The assessment area covers Division Vla
only.

The 2007 TAC allocated to this stock was 7,200 t,
with an Irish quota of 1037 t (updated to |,105 t).
Since February 2003 a days-at-sea effort control
regime was implemented in Division Vla as part of
Cod recovery measures.

There are no explicit management objectives or a
management plan for this stock. FSS recommend
that management objectives be established and that a
management plan be developed and implemented by
stakeholders for all fisheries catching haddock.

ADDITIONAL INFORMATION

[. Irish landings in 2006 were reported to be about
521 t.

Otter trawlers from Killybegs and Greencastle have
traditionally partaken in the Irish haddock fishery. This
is generally a mixed fishery targeting haddock, cod,

2.

2007 % Quota Allocations

W IRE 14.4%
M BEL 0.2%
B GER 0.3%
M FRA 10.3%
B UK 74.9%

West of Scotland Haddock



whiting, megrim and monkfish. In recent years there
has been a decline in effort in Division Vla due to
decommissioning and displacement of effort to Sub-
area VIl (see also the Section “Recovery Plans and
Effort Limitation”).

3. The mesh size increase implemented in recent years
as part of the cod recovery plan will theoretically
improve the selection pattern substantially for
haddock in Division Vla.

4. There is evidence to suggest that there is some
mixing between haddock populations between Vlla
and the southern part of Division Vla and there may
also be some mixing between haddock from Division
Vla and Division [Va.

5. The proportion of haddock discarded has been high.
Discarding rates in the Irish otter trawl fleet are
estimated to be high (see length and age composition
plots). Effective mitigation measures should therefore
be introduced.

2006, Haddock in Via
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State of the stock Age (years)
Spawning biomass | Fishing mortality Fishing mortality in Fishing mortality
in relation to in relation to relation to highest in relation to
precautionary limits | precautionary limits yield agreed target
Full reproductive Risk of being harvested | Overexploited Not defined
capacity unsustainably

Based on the most recent estimate of SSB ICES classifies the stock as
having full reproductive capacity. The estimate of fishing mortality is
above F,,, in most years since 1987. F has declined in the period 2000—
2002 and has remained constant from 2003 onwards. SSB varied around
By, during the 1990s. The very strong 1999 year class has caused SSB to
increase from a level near the historic low in 2000 to a peak in 2002 and
has declined since. The 2003 to 2005 year classes are estimated to be
weak.

Reference points

Management objectives

There are no explicit management objectives for this stock.

Type Value Technical basis
Biim 22000t Biim = Bioss, the lowest observed spawning stock estimated in previous assessments.

. Bpa 30 000 t B,. = Bjin, * 1.4. This is considered to be the minimum SSB required to have a high prob-
Precautl}(l)nary ability of maintaining SSB above By, taking into account the uncertainty of assessments.
approac Flim Not defined.

Fpa 0.5 The F below which there is a high probability of avoiding SSB<B,,, in the long term.
Targets F, Not defined.

(unchanged since: 1998)
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Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R SSB/R
Ages 2—6
Average last 3 years 0.56 0.17 0.34
Fmax 0.44 0.17 0.43
Fo. 0.20 0.15 0.81
Fined 0.42 0.17 0.45

Single-stock exploitation boundaries

Exploitation boundaries in relation to high long-term yield, low risk of
depletion of production 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 of the stock may be identified in the range of Fo ;—Fp,,. The
estimate for F,,,x 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 Fy,y. Fishing at such lower mortalities would
lead to higher SSB and, therefore, lower risks of fishing outside pre-
cautionary limits.

Short-term implications

Outlook for 2008

Exploitation boundaries in relation to precautionary limits

In order to maintain SSB above B, in 2009, ICES recommends a re-
duction in fishing mortality to less than 0.18. This corresponds to total
catches (including discards and unallocated catches) of less than
4200 tin2008.

Basis: F(2007) = Fy, = mean F(age 2-6) = 0.57; R(2007) = 23.4; R(2008, Ricker) = 107.9 million; SSB(2007) = 23.6;

SSB(2008) = 20.5; catch (2007) = 11.9.

Rationale Total catch (2008) Basis F(2008) SSB(2009) %SSB ch::mge1
Zero catch 0 F=0 0 34.7 69%
High long-term yield 4.5 F(long-term yield) 0.20 29.6 44%
2.6 F,,*0.2 0.11 31.7 55%
3.9 F,,*0.3 0.17 30.3 48%
4.2 Fy, *0.33 0.18 30.0 46%
5.0 F,, *0.4 0.23 29.0 41%
Status quo 7.2 Fy, *0.6 0.34 26.6 30%
9.1 F,, *0.8 0.45 24.4 19%
9.9 Fp, = Fyq *0.88 0.50 23.6 15%
10.9 Fy *1 0.57 22.5 10%
12.5 Fy *1.2 0.68 20.7 1%

All weights in ‘000 tonnes.

Shaded scenarios are not considered consistent with the precautionary approach.

' SSB 2009 relative to SSB 2008.

TAC 2008 relative to TAC 2007 cannot be calculated since the forecast estimates total catch and not landings.

Management considerations

The conflicting signals in the survey and the catch-at-age information
indicate that since the mid-1990s there have been unaccounted
catches. The recent implementation of stricter landings enforcement
has potentially improved the quality of the landings data in 2006;
however, the full effect of these measures cannot be fully assessed yet.

There have been several technical conservation measures introduced in
the demersal fishery in Division VIa in recent years. These have affected
selectivity for haddock because of switching between mesh categories.
In addition a number of decommissioning rounds and reallocation of
effort from Divisions Vla into other ICES areas have reduced effort.
However, the relationship between effort and mortality remains unclear.
Management for haddock will be strongly linked to that for cod for
which a recovery plan is currently in force.

Special attention needs to be given to considering the sporadic nature
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of the haddock recruitment and how to manage periods of low recruit-
ment interspersed with large, occasional pulses. In recent years around
50% of the total catch in weight has been discarded, so restricting land-
ings alone may not achieve the necessary increase in SSB. Mainly 1- to
4-year-old haddock is discarded; however, in 2006, about one fourth of
the strong 1999 year class was still discarded.

Recent recruitments have been poor and this has contributed to a de-
cline in SSB.

Factors affecting the fisheries and the stock

Regulations and their effects

In recent years, effort of trawling with larger mesh sizes (120 mm+
traditional gadoid fishery in Division VIa) appears to have been sub-
stantially reduced, with fisheries moving into the Nephrops fishery in
Division IVa (principally, the Fladen Ground). The main reason ap-

West of Scotland Haddock



pears to be lack of quota and restrictive day allocations related to the
cod recovery plan in Division VIa. While there has been a general de-
cline in the haddock fishery in Division VlIa, both Irish and Scottish
sources suggest that there is an increasing focus in the corresponding
Division VIb (Rockall) fishery.

Changes in fishing technology and fishing patterns

Haddock in Division VIa are caught mainly by Scottish trawlers. Since
1976, Scottish heavy trawl and seine effort has declined, whilst that of
light trawlers (shorter than 90 feet) has generally increased.

Other factors

Haddock in Division Vla are fully exploited from age group 3, and also
reach full maturity at that age. Immature fish are subject to compara-
tively high fishing mortality, and comprise a large fraction of the dis-
carded catch. High fishing mortality on immature haddock increases the
susceptibility of the stock to overexploitation.

Scientific basis

Data and methods

The analytical age-based assessment is based on landings-at-age data,
discard-at-age data, and indices from research vessel surveys. Due to
uncertainties in landings quantity, catch data 19952005 were not used
in the assessment. The assessment model therefore estimates total catch
from the fishery.

Uncertainties in assessment and forecast

This year’s forecast for haddock in Division Vla is based on an assess-
ment principally driven by survey data since 1995. As is often ob-

served for assessments based primarily on survey information, esti-
mates of SSB and recruitment are estimated with a relatively high
level of precision; however, mortality levels are less well estimated
and have broad confidence intervals (between 0.3 and 0.8 in 2006).

It is not possible to partition estimates of total catch into landings, dis-
cards, and other sources of mortality within the assessment model.
Changes in natural mortality are not thought to be the principle source of
the estimated unallocated removals from the stock. The unaccounted
removals have been taken into account in the assessment.

A number of assumptions have been made about weight-at-age to ac-
count for the slow-growing 1999 and 2000 year classes.

Comparison with previous assessment and advice

The perception of the state of the stock from this year’s assessment
does not differ from that obtained last year.

The assessment is survey-based from 1995 onwards and estimates
total catches (i.e. landings, discards, and unallocated catches) from
that year to the present. Consequently, the forecast gives total catches
rather than landings. Last year the same assessment procedure was
used, but partial Fs for landings and discards were calculated applying
3-year mean landings and discard proportions to the 3-year total mean
F. However, this was incorrect, since the applied assessment proce-
dure does not allow partitioning the estimated catches back into land-
ings, discards, and unallocated catches.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).

Year ICES Single-Stock Predicted Predicted catch ~ Agreed Official ACFM Discard ACFM
Advice Exploitation  catch corresp. corresp. to Single- TAC' Landings Landings Slip. Catch
Boundaries toadvice  Stock Exploitation
Boundaries
1987 Reduce F towards Fax 20.0 32.0 27 27.0 16.2 432
1988 No increase in F; TAC 25.0 35.0 21 21.1 10.2 31.3
1989  80% of F(87); TAC 15.0 35.0 24 16.7 32 19.9
1990  80% of F(88); TAC 14.0 24.0 13 10.1 54 15.5
1991 70% of effort (89) - 15.2 10 10.6 9.2 19.8
1992 70% of effort (89) - 125 7 11.42 9.4 20.8%
1993 70% of effort (89) - 17.6 13 19.17 16.9° 36.0°
1994 30% reduction in effort - 16.0 9 142 112 254
1995  Significant reduction in effort - 21.0 13 12.4 8.8 21.2
1996 Significant reduction in effort - 22.9 13 13.4 11.8 253
1997  Significant reduction in effort - 20.0 13 12.9 6.6 19.5
1998 No increase in F 20.8° 25.7 14 14.4 5.7 20.1
1999  F reduced to Fy, 14.3} 19.0 11 10.4 5.1 15.6
2000 Maintain F below F, <14.9° 19.0 7 6.9 8.2 15.2
2001 Reduce F below Fp, <11.2} 139 7 6.7 72 14.0
2002 Reduce F below Fy, <14.1° 14.1 7 7.1 8.6 152
2003  No cod catches - 8.7 49 53 42 9.6
2004 ¢ Fpa 12.2 6.5 3.0 32 n/a n/a
2005 ¢ ¥a* Fpa 7.6 7.6 32 3.1 n/a n/a
2006 ¢ 0.7* Fpq 8.0 7.81 5.7 5.7 n/a n/a
2007 0.87* Fp, 72 7.2
2008 SSB>B,, 42
in 2009

All weights in thousand tonnes.

'"TAC is set for Divisions VIa and VIb (plus Vb1, XII, and XIV), combined with restrictions on the quantity that can be taken in VIa from 1990.

2 Adjusted for misreporting.
3 For Vla only.

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

biological limits.

175 West of Scotland Haddock



Missing calch 1995-2006, pius-grouc 2+ (final run)

Total catch

§ 4

%

2
=

2

3 b

L=

1830 1280 2000
Year
Fishing mortality SSB Recruitment at age 1
i i i

(s i 1 I o 1

. ! i = = i

= ol i 8 ! = i

al i, . il T i
— _:,' 1 1 lfL i
g 31 A1 | f0 8 g { :
£ o T B 81 |\ |
g ° Tl PR S R Y g ¥ :
2 ] fra 14 i F g !

S - _ 1A U i A S T 8 - .H[ {' i

= A 2. LT T—hcflim B | § X II-H i !

= H & H

o | ! Tt o, iiﬂ

= ! = ! = !

T T T T T T T T T T T T T T T T T T
1080 1200 2000 1880 1900 2000 10380 1800 2000
Year Year Year
Figure 5.4.23.1 Haddock in Division Vla. TSA stock summaries from the final run (missing catch data from 1995 onwards). Esti-

mates are plotted with approximate point-wise 95% confidence bounds. Dots indicate observed values for catch
and landings. The vertical line in each plot delineates the last year of the historical assessment (2006); estimates to
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Figure 5.4.23.3 Haddock in Division Via. Comparison of current assessment with previous assessments.
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Table 5.4.23.2 Haddock in Division VIa (West of Scotland).
Year Recruitment SSB Catches Mean F
Age 1 incl disards Ages 2-6
thousands tonnes tonnes

1978 69116 42316 23061 0.6730
1979 136155 32720 23416 0.7190
1980 472072 36708 26245 0.5623
1981 58752 79001 33662 0.4442
1982 74318 103933 36913 0.4450
1983 48463 91336 35252 0.4662
1984 336664 66582 44722 0.6823
1985 75280 67327 38744 0.6176
1986 60103 61032 24341 0.4478
1987 245153 54849 42937 0.8622
1988 20909 46446 29602 0.7689
1989 17434 37828 19824 0.7635
1990 97390 22384 13275 0.6632
1991 127184 21880 20093 0.7344
1992 183623 30175 19845 0.5926
1993 180309 44601 35051 0.9077
1994 65377 44140 26235 0.6689
1995 186246 40319 27791 0.7311
1996 112649 37961 27793 0.8065
1997 146899 40590 31320 0.8407
1998 163571 35403 28511 0.7399
1999 31225 36750 26182 0.8603
2000 543159 24851 32992 0.9528
2001 208626 54871 33347 0.6633
2002 105737 75502 29774 0.5000
2003 128863 70806 29562 0.5178
2004 50797 52620 21362 0.5028
2005 40968 49360 22658 0.6031
2006 60690 33020 16224 0.5864
2007 23400 23600

Average 135704 48630 28301 0.6663
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Rockall Haddock

(Division VIb)

For latest information, see: http://www.ices.dk

H Marine Institute

L
5
E .- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

Based on the most recent stock estimates ICES con-
siders that the stock is harvested sustainably and is at
full reproductive capacity and that fishing mortality
has declined in recent years and is now below F,_.
Spawning stock biomass has increased in recent years
as a result of good recruitment of the 2001 year class.

The assessment is based on catch numbers-at-age
and one survey index (Scottish Groundfish Survey).
Discarding occurs in part of the fishery and has been
estimated and used in the assessment. The survey
covers only part of the currently known distribution
area of haddock. The survey index may thus in part
reflect changes in the distributional pattern, and not
only in stock dynamics. There is an urgent require-
ment for well-designed scientific monitoring pro-
grammes capable of delivering accurate data on
trends in abundance and composition of the fish
fauna throughout the area, in a form that can sup-
port the development and implementation of a
management plan for the Rockall Bank.

FSS agrees with ICES advice that fishing mortality
should be less than F_, corresponding to catches
less than 10,640 t in 2008. It should be noted that
this advice is based on catch, including discards,
and not on landings.

Part of the fishery lies in international waters where
catches are unregulated. FSS therefore advises that
proper control and enforcement measures, such as
those outlined in the EC recovery proposal, should
be implemented immediately.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Rockall Had-
dock, however these rules can not be applied be-
cause the majority of the catch is outside EU wa-
ters and the absence of a management plan. FSS
recommends that the EU and Russia develop a
joint management plan for this stock.

There is no gain in yield by having a target F above
FO.1 (0.18).
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CURRENT MANAGEMENT

Since 2004 an autonomous TAC has been set for EU
fleets operating in Divisions VIb, XII and XIV.

The 2007 TAC was 4,615 t. The associated Irish
quota was 363 t (updated to 368 t).

Part of Division VIb falls (since 1999) within interna-
tional waters fished by non EU vessels (mainly Rus-
sian) which are not subject to TAC. This allows for
an unregulated fishery in the Rockall area.

In consultation with the Russian Federation, a recov-
ery plan was proposed by the European Commission
in October 2003. The recovery plan is designed to
be facilitated by quota and technical regulations. No
aspects of the plan have yet been implemented by
NEAFC.

Following the NEAFC agreement in March 2001,
NEAFC have maintained an area closure to all fishing
(except long-lining) in the SW corner of the Rockall
Bank. Data are inadequate to fully evaluate the im-
pact of this measure on the stock status.

2007 % Quota Allocations

M IRE 7.9%

HBEL 0.2%
B GER 0.3%
M FRA 11%
H UK 80.6%
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ADDITIONAL INFORMATION

Over the past decade there have been significant
changes in the fleets fishing at Rockall (accompanied
by changes in the spatial and temporal distribution of
their effort). There are also possible misreporting of
landings, considerable discarding and high-grading in
this fishery. In 1999 a Russian fishery commenced
mainly using smaller mesh gears in the international
part of the Rockall bank. This fleet now accounts for
the majority of the catches.

Technical regulations relating to minimum landing
sizes and mesh sizes should be harmonised between
the EU and international fleets exploiting this stock.
In order to improve the exploitation pattern on ju-
venile haddock, current EU regulations should be
adopted in international waters by NEAFC.

The fisheries independent data for the stock is poor
with limited survey data. In 2005 a trawl acoustic
survey was carried out by the Russian Federation
and a point estimate of the biomass of Rockall had-
dock was calculated. Annual surveys should be con-
ducted to provide a fishery independent time series
and for providing data on the size distribution of
haddock in the area.

In general TACs are likely to be effective only if they
are strictly enforced. This assumption is unlikely to
be true for Rockall haddock, especially when cou-
pled with evasion of TACs as a result of misreport-
ing, high-grading, and discarding. In the case of Rock-
all haddock such practices may be prevalent due to
the remote nature of the fishery and the processing
of catches at sea by some fleets.

Limited discard data indicate that there is substantial
and highly variable discarding of haddock by EU
fleets.

Ireland took about 41 t in 2006. In the mid 1990s 5-
7 otter trawlers from Killybegs and Greencastle car-
ried out the Irish haddock fishery and catches of
over 1,000 t were recorded.

Very few Irish vessels have participated in the fishery
since 2003. This is generally a mixed fishery targeting
haddock, megrim and anglerfish.

2006 Length Distribution: Irish Twin Trawlers, Haddock
in Vib
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State of the stock
Spawning biomass | Fishing Fishing Fishing
in relation to mortality in mortality in mortality in
precautionary relation to relation to high- | relation to
limits precautionary | est yield agreed target
limits
Full reproductive | Harvested Underexploited | Not defined
capacity sustainably

Based on the most

recent estimates of SSB and fishing mortality

ICES classifies the stock as having full reproductive capacity and it
is harvested sustainably. Spawning biomass has increased in recent
years as a result of the 2000 and 2001 year classes. SSB has been
above By, since 2003. Fishing mortality has been above F,, through-
out the time-series but has declined since 2005 to below Fp,.

Management objectives

There are no management objectives currently in place for this stock.
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Reference points

Type Value Technical basis

Biim 6000t Biim = Bioss, the lowest observed spawning stock estimated in previous assessments.

Bpa 9000 t B,. = Biin * 1.4. This is considered to be the minimum SSB required to have a high prob-
Precautionary ability of maintaining SSB above By, taking into account the uncertainty of assessments.
approach Flim Not defined. | Not defined due to uninformative stock recruitment data.

Fpa 0.4 This F is adopted by analogy with other haddock stocks as the F that provides a small prob-

ability that SSB will fall below By, in the long term.

Targets F, Not defined.

(unchanged since: 1998)

Yield and spawning biomass per Recruit

Fish Mort Yield/R SSB/R
Ages 2-5
Average last 3 years 0.34 0.14 0.48
Frnax 0.31 0.14 0.52
Fo. 0.18 0.13 0.82
Frned 0.54 0.13 0.30

F-reference points

A candidate for a target reference point consistent with taking high
long-term yields and achieving a low risk of depleting the productive
potential of the stock may be around Fy; (0.18, based on catches).
Fnax 1s undefined due to a flat-topped Y/R curve.

Single-stock exploitation boundaries

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 Fy; (0.18).

Short-term implications

Outlook for 2008

Exploitation boundaries in relation to precautionary limits

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

It should be noted that the ICES advice for this stock is based on
catch, including discards, and not on landings.

Basis: F(2007) = Fy, = F(04-06) = 0.34; R = GM 91-04 = 66.4 million; SSB(2007) = 22.2; SSB(2008) = 29.8; catch (2007) = 4.44.

Rationale Total Catch Basis F(2008) SSB(2009) % SSB change”
(2008)
Zero catch 0.00 F=0 0 40.53 36%
High long-term yield 5.26 F(0.1) 0.18 34.83 17%
Status quo 0.94 qu *0.2 0.03 39.51 33%
2.73 Fy, *0.6 0.09 37.56 26%
4.44 Fy 0.15 35.72 20%
6.06 F *1.4 0.21 33.98 14%
7.59 F,, *1.8 0.27 32.33 9%
Fpa 8.33 Fy *2.2 0.30 31.54 6%
9.74 Fy *2.6 0.36 30.03 1%
10.64 Fpa 0.40 29.06 -2%
11.75 Fy, *3.0 0.45 2791 -4%
13.00 Fy *3.4 0.51 26.6 -11%
14.77 Fy, *4.0 0.60 24.8 -17%

Units: ‘000 tonnes.

Shaded scenarios are not considered consistent with the precautionary approach.

' SSB 2009 relative to SSB 2008.

TAC 2008 relative to TAC 2007 cannot be calculated since the forecast estimates total catch and not landings.
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Management considerations

The TAC should apply to all areas and countries having fisheries for
this stock.

A split between landings and discards in the forecast cannot be pro-
vided. This is because some countries land the whole catch while
others discard part of the catch. The contribution of the former to the
total catch is around 65% in the recent period (2000-2006). For the
remaining countries the discard ratio is around 60% over the same
period. Since the relative contribution of these two categories in fu-
ture catches cannot be predicted, ICES cannot split the predicted
catches into landings and discards.

Part of Division VIb has since 1999 been in international waters
where non-EU vessels are not subject to TAC. This allows for an
unregulated fishery in the Rockall area. In addition misreporting and
discarding can lead to removals that exceed the TAC. There is a
need for an internationally agreed management plan. Such a plan
should involve extensive collaboration between stakeholders, scien-
tists, and management authorities in both the design and the moni-
toring of conservation measures.

Control is difficult because the fishery takes place in remote areas
and some fleets process catches at sea. Therefore, effort regulation
should be considered as a means of controlling fishing mortality on
Rockall haddock.

Haddock is taken in a mixed fishery that currently includes substan-
tial catches of blue whiting and non-assessed species such as grey
gurnard.

Scientific basis

Data and methods

The assessment is based on catch numbers-at-age and one survey
index (Scottish Groundfish Survey). Discarding occurs in part of the
fishery and has been estimated and used in the assessment.

Uncertainties in assessment and forecast

The survey covers only part of the currently known distribution area
of haddock. The survey index may thus in part reflect changes in the
distributional pattern, and not only in stock dynamics. An annual
survey covering the whole of the distributional area may improve as-
sessment of the stock status.

There is an urgent requirement for well-designed scientific monitor-
ing programmes capable of delivering accurate data on trends in
abundance and composition of the fish fauna throughout the area, in
a form that can support the development and implementation of a
management plan for Rockall Bank. The trawl acoustic survey, first
run in 2005, should be continued to provide additional information

Comparison with previous assessment and advice

The overall trends are very similar to those obtained last year. How-
ever, estimates of fishing mortality have been revised downwards
and SSB has been revised upwards, both by around 25% for recent
years.

The basis for the advice is similar to last year.

Factors affecting the fisheries and the stock

The effects of regulations

Following the NEAFC agreement in March 2001, an area of the
NEAFC zone around Rockall was closed to fishing. Effort in the
rectangle containing the closure declined when the closure came into
effect. There was also a decline in UK effort across the bank as a
whole at this time, but an increase of effort in other areas of Division
VIb. Spawning biomass has increased since 2003, but it is difficult
to determine to what extent this may be contributed to the efforts
made to protect juveniles in the closed area.
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Sources of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8-17 May 2007 (ICES CM 2007/ACFM:22).
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Year ICES Single-stock exploitation Predicted Predicted Agreed Official ACFM
Advice boundaries catch corresp.  catch corre- TAC! Landings Landings
to advice sponding to

single-stock

boundaries
1987 Precautionary TAC 10.0 8.0 8.4
1988  Precautionary TAC 10.0 7.6 79
1989  Status quo F; TAC 18.0 6.6 6.7
1990 Precautionary TAC 5.5 8.2 39
1991 Precautionary TAC 5.5 59 5.7
1992  Precautionary TAC 3.8 45 53
1993  80% of F(91) 3.0 4.1 4.8
1994  If required, precautionary TAC - 3.7 57
1995 No long-term gain in increasing F 5.1° 5.5 5.6
1996 No long-term gains in increasing F 6.9° 6.8 7.1
1997 No advice given 4.9° 52 52
1998 No increase in F 4.9 5.1 4.5
1999 Reduce F below F, 3.8 6.0 5.1
2000 Reduce F below Fi, <35 5.74 5.3°
2001 Reduce F below Fi, <27 2.3 2.0°
2002 Reduce F below 0.2 <13 3.0 33
2003 Lowest possible F - 6.1 6.2
2004 Lowest possible catch - 0.702* 6.3 6.4
2005 Lowest possible catch 0.702* 52 52
2006 Lowest possible catch 0.597* 3.1 2.7
2007 Reduce F below Fy, 6 <7.11 4.615*
2008 Keep F below F, 6 <10.6

Weights in ‘000 t.

'TAC is set for Divisions VIa and VIb (plus Vb1, XII, and XIV), combined with restrictions on the quantity that can be taken in VIa from 1990.

?Including misreporting.

3 Landings at status quo F.

* Incomplete data.

S Russian data adjusted to exclude fish below MLS of 30 cm.

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

7 This corresponds to catch (= landings + discards).

*Agreed EU TAC for VIb, XII, and XIV.

Haddock in Division VIb (Rockall)

SSB ('000 tonnes Fishing mortality: 2-5 i : illi
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Figure 5.4.24.3 Haddock in Division VIb (Rockall). Comparison of current assessment with previous assessments.
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Table 5.4.24.2 Haddock in Division VIb (Rockall).

Year Recruitment SSB Catches Landings Discards Mean F
Age 1 Ages 2-5
thousands tonnes tonnes tonnes tonnes

1991 110327 16013 18884 5656 13228 0.70
1992 109990 19545 17192 5321 11871 0.79
1993 122870 20355 14634 4781 9853 0.60
1994 68974 24735 16755 5732 11023 0.56
1995 61571 29734 14756 5587 9168 0.58
1996 62582 25576 16428 7072 9356 0.56
1997 71859 21964 11061 5167 5894 0.39
1998 72818 20902 15848 4986 10862 0.58
1999 49128 16637 16418 5356 11062 0.85
2000 28416 11843 12053 5444 6609 1.08
2001 80138 6913 3658 2123 1535 0.40
2002 117826 7273 7270 3117 4152 0.46
2003 51499 14040 11490 5969 5521 0.62
2004 23055 19223 7321 6437 883 0.59
2005 32445 19478 5693 5191 505 0.28
2006 69128 19214 3142 2756 386 0.15
2007 66400 22167

Average 70531 18565 12038 5043 6994 0.58
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West of Scotland Whiting

(DivisionVla)

For latest information, see: http://www.ices.dk

I MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
mixed fishery advice).

The state of this stock is unknown.

FSS agrees with ICES that this stock is likely to be
low, based on historic yield, catch composition and
survey data. FSS agrees with ICES advice that the
catches of whiting in 2008 should be the lowest
possible.

The assessment uses survey-based information to
evaluate trends in SSB and recruitment. Fishing
mortality is not well estimated by the survey-
based assessment and has therefore not been used
as a basis for management advice. Concerns over
the quality of commercial catch-at-age data have
been increasing in recent years, due largely to de-
clining stocks, restrictive TACs, and the greater
likelihood of discarding, misreporting and high-
grading.

FSS considers that a well defined ‘management
plan’ is necessary to rebuild the whiting stock and
to fish it sustainably once it has recovered. FSS
considers that such a plan requires clearly defined
objectives that will ensure a high probability of re-
covery to agreed levels within a specified time
frame. FSS advises that stock recovery will require
substantial and persistent increase in both SSB
and recruitment, both of which are at historically
low levels.

FSS notes that this fishery suffers from high levels
of discarding which are impairing the ability of the
stock to recover. Any management plan must en-
sure that stringent measures capable of effectively
reducing the levels of discarding are introduced.
This could be achieved through the strengthening
of existing technical conservation measures such
as a reduction in cod-end twine thickness, increas-
ing the mesh size and dimensions of the existing
square mesh panel as well as changes in panel posi-
tion and promoting the use of species selective
trawls.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For West of Scot-
land Whiting FSS interpret that the EC fishing op-
portunity in 2008 will result in a TAC of no more
than 867 t and taking the scientific advice of, re-
ducing catches to the lowest possible level, into ac-
count.

XIVb

Vib

Xl

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

CURRENT MANAGEMENT

e The TAC area covers EC waters in Division Vb and
Sub-areas VI, Xll and XIV.

e The assessment area covers Division Vla only but
landings from other areas are negligible.

e The TAC in 2007 was 1,020 t with an associated Irish
quota of 305 t (adjusted quota = 350 t).

e There are no explicit management objectives or a
management plan for this stock.

2007 % Quota Allocations

M IRE 29.9%
B GER 0.6%
B FRA 12.2%

UK 57.4%

West of Scotland Whiting



e FSS recommends that management objectives be 2006 Length Distribution: Whiting in Vla
established and that a management plan be developed
and implemented for fisheries catching whiting, based 1 Ninimum
on long term considerations. 1 legal size |
e  Whiting is taken with cod and haddock in mixed =4 27cm
o
i i < 1 i .
demgrsal ﬁs.herles and management advice should be . No Irish Sampling Data In 2006
considered in that context. 8 o
E
Zo0
ADDITIONAL INFORMATION 0
I. The Irish reported landings of in 2006 were 194 t, 0 4 8 12 16 20 24 28 32
which was approximately half the quota of 406 t. Length (cm)
2. The fishery is dominated by the Irish and Scottish c » . . .
fleets. Whiting landings from all fleets have declined 2006 Age Composition: International Landings, Whiting in
. - Via
considerably since the late 1980s. 12000
3. Otter trawl vessels fishing out of Killybegs and .
Greencastle take most of the Irish catch of this stock. __ 10000 @ Landings |—
- S .
Most of these landings are taken from the Donegal S 8000 m Discards | —
Bay, Tory and Aran and Stanton Banks grounds. % 6000
4. There has been a significant reduction in the number 2
: . . . ; E 4000
of Irish vessels targeting the mixed gadoid fishery in 3
Division Vla in recent years. Effort by UK vessels has 2000
also declined following recent decommissioning 04 o
schemes in the UK. o 1 2 3 4 5 6 7 8
Age (years)
2006 Size at Age: Whiting in Vla
1 5
1 4
— 11
§
‘g 1 No Irish Sampling Data In 2006
20
(]
-
0
ICES ADVICE 0 ‘ ‘ ‘ ‘
5.4.25 0 2 4 6 8
Age (years)
State of the stock
Spawning biomass in relation | Fishing mortality in rela- Fishing mortality in Fishing mortality in
to precautionary limits tion to precautionary limits | relation to highest yield | relation to agreed target
Unknown Unknown Unknown Not defined
The state of the stock is unknown, but long-term information on the
historical yield and catch composition and the survey-based assess- Management objectives
ment covering the more recent period all indicate that the present
stock size is at a historical low. Total mortality has been higher in the There are no explicit management objectives for this stock.
last decade than in the previous one. Recruitment in the most recent
years is estimated to be very low.
Reference points
Type Value Technical basis
Biim 16 000 t Biim = Bioss(1998), the lowest observed spawning stock estimated in previous assessments.

) Bpa 22 000 t B, = Biim * 1.4. This is considered to be the minimum SSB required to have a high probability
Precautionary of maintaining SSB above By, taking into account the uncertainty of assessments.
approach Fiim 1.0 Fin, is the fishing mortality above which stock decline has been observed.

Fpa 0.6. Fp. = 0.6 * Fyip,. This F is considered to have a high probability of avoiding Fyim.
Targets Fy Not defined.

(unchanged since: 1998)
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The advice is based on information from abundance surveys. In the
past the reference points have been estimated using a different basis;
they can therefore not be compared.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations

Given that SSB is estimated at the lowest observed level and total
mortality at the highest level over the time period, catches in 2008
should be reduced to the lowest possible level.

Management considerations

There are strong indications that management control is not effective
in limiting the catch. Survey information shows that the total removal
of whiting in Division VIa may be underestimated in the past decade
relative to earlier periods. The effect of the fishery on the stock has
therefore been evaluated in relative terms, and advice on absolute
levels of future catches is not possible.

The proportion of fish discarded is very high and appears to have
increased in recent years. Approximately half of the annual catch
weight comprises undersized or low-value whiting which are dis-
carded. Measures to reduce discards and to improve the exploitation
pattern would be beneficial to the stock and to the fishery.

The last accepted assessment in 2003 indicated a decrease in SSB by a
factor 5 from the 1980s to the 1990s.

Factors affecting the fisheries and the stock

Regulations and their effects

The fishery is regulated by a TAC that does not, however, seem to
restrict catches.

The more widespread use of 110-mm mesh nets in 2002 as well as the
requirement to fit square mesh panels to certain towed gears since late
2000, may have temporarily improved the selection pattern for whit-
ing. However, the increase in minimum mesh size from 100 to 120
mm in 2001/2002 (before the introduction of effort regulation
27/2005) partly caused a shift to 80-mm mesh sizes in the mixed fish-
ery trawls, due to the loss of valuable Nephrops catches. Poorer selec-
tivity at this mesh size may have led to increased discarding and high
grading.

With the introduction of effort regulation, vessel operators have effec-
tively been further encouraged to reduce mesh size and shift to other
fisheries, particularly Nephrops trawling, in order to gain more days-
at-sea. There is insufficient information to quantify any effect mesh
size changes and effort limitations may have had on the stock of whit-
ing. However, any management measures leading to a shift of
vessels to smaller mesh sizes will result in a worse exploitation
pattern and higher discards. .

The continued decline in the stock indicates that these measures alone
have not proven sufficient to rebuild the stock to precautionary levels.
Detailed analysis of the impact of the regulations will not be possible
until data of sufficient quality become available.
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Changes in fishing technology and fishing patterns

Whiting in Division VIa are caught mainly by Scottish trawlers. There
has been a reduction in trawl and seine effort, but with a more moder-
ate reduction by Nephrops trawlers. At present a higher proportion of
the overall effort is by relatively small-meshed trawls. There has been
a tendency to shift from the use of heavy groundgear (like rockhop-
per) to lighter groundgear.

Effort data 1998-2006 from UK vessels (one of the main countries
fishing in the area) suggests that overall, effort has declined in recent
years in Area Vla, and that declines in particular categories have not
been compensated for by rises in other categories. Larger-meshed
whitefish demersal trawls were the most important gears in Vla prior
to 2002, but since then there has been a marked decline in kW days by
this category. This is principally explained by the recent, significant
decommissioning schemes in the UK. Single-rig Nephrops trawls in
the 70- to 99-mm mesh category are the other major gears in use and
effort by these seems to have been maintained at a fairly stable level
throughout the time-series. Numerous other gears make generally
small contributions to the overall effort and the pattern in most of
these has been either a downward trend (e.g. seine nets and midwater
trawls) or a fluctuation without trend (e.g. fixed nets).

Scientific basis

Data and methods

A survey-based assessment was used to evaluate trends in SSB, total
mortality, and recruitment.

Uncertainties in assessment and forecast

Some changes have been made to the survey design in the past, but
surveys are considered to be a reasonable indicator of long-term stock
trends. Jumps in survey indices are observed in occasional years. Sur-
vey information indicates an increase in unaccounted removal from
this stock. Absolute biomass estimates from landings may thus be
biased, but it is not known to what extent. Thus, an analytical catch-at-
age assessment is not acceptable as a basis for management advice.
Advice has therefore been conditioned to the survey-based assessment
patterns. The decrease in survey biomass in recent years implies that
the unaccounted catch is causing harm to the stock.

Comparison with previous assessment and advice

The assessment and advice are based on survey information and are
consistent with last year’s advice.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).

West of Scotland Whiting



Year ICES Single-stock Predicted  Catch corre- Agreed Official ACFM Discards ACFM

Advice exploitation catch spondingto  TAC' Landings Landings  slip catch

boundaries corresp. single-stock
to advice boundaries
1987 No increase in F 15.0 16.4 12.4 11.5 6.9 18.4
1988 No increase in F; TAC 15.0 16.4 11.9 11.4 11.8 23.1
1989 No increase in F; TAC 13.0 16.4 7.7 7.5 4.1 11.6
1990 No increase in F; TAC 11.0 11.0 6.0 5.6 44 10.0
1991  70% of effort (89) - 9.0 6.9 6.7 53 12.0
1992 70% of effort (89) - 7.5 6.0 6.0 9.4 15.4
1993  70% of effort (89) - 8.7 6.8 6.9 8.5 15.4
1994 30% reduction in effort - 6.8 5.8 5.9 8.9 14.8
1995  Significant reduction in effort - 6.8 6.3 6.1 7.6 13.7
1996  Significant reduction in effort - 10.0 6.6 7.2 6.9 14.1
1997  Significant reduction in effort - 13.0 6.2 6.3 4.9 11.2
1998 No increase in F 6.5 9.0 4.7 4.6 5.8 10.5
1999 Reduce F below Fp, 43 6.3 4.7 4.6 3.1 7.7
2000 Reduce F below Fp, <43 43 3.2 3.0 6.7 9.7
2001 Reduce F below Fp, <4.2 4.0 25 24 2.4 49
2002 SSB>B,, in short term <2.0 3.5 1.7 n/a n/a n/a
2003 No cod catches - 2.0 1.3 n/a n/a n/a
2004 * SSB>B,, in the ? <2.1 1.6 0.8 n/a n/a n/a
short term

2005 Exploitation not allowed to increase <1.6 1.6 0.29 n/a n/a n/a
2006 Lowest possible level - 1.36 0.38 n/a n/a n/a
2007 Lowest possible level - 1.02
2008 Lowest possible level -
Weights in ‘000 t.

'TAC is set for Divisions VIa and VIb combined.
“Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries protecting stocks outside
safe biological limits.
n/a = not available.
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Figure 5.4.25.1 Whiting in Division VIa. Comparison of SURBA final run outputs with empirical estimates from the 2
Scottish surveys. Biomass and recruitment are mean standardized over 1996-2006 (the length of the shortest
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Rockall Whiting

(Division VIb)

! MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

FSS considers that whiting catches from Division
VIb are so insignificant that there is no merit in
providing scientific advice for this area.

CURRENT MA NAGEMENT Red Boxes-TAC/Management Areas

e The TAC area covers Sub-areas Vb, VI, Xll and XIV.
e The TAC in 2007 was 1,020 t with an associated Irish
quota of 305 t (adjusted quota of 350 t).

2007 % Quota Allocations

EIRE 29.9%

ADDITIONAL INFORMATION W GER 0.6%

I. Irish vessels reported unusually high landings of 104 t BFRA 12.2%
of whiting in Division VIb in 2006. This is well in ex-

B UK 57.3%

cess of recent reported catches, which were less than
10 tin the previous 5 years.

2. UK-Scottish landings during the early 1990s are
probably linked to area misreporting of other species ICES ADVICE
such as haddock and anglerfish into Division VIb. 5.4.26

3. It is likely that whiting caught at Rockall are part of
the same stock as Division Vla whiting.

State of the stock

Landings of whiting from Division VIb are negligible. No assess-
ment has been carried out on this stock.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 8—17 May 2007 (ICES CM 2007/ACFM:22).

Nominal catch (t) of WHITING in Division VIb (Rockall), 1989-2006, as officially reported to ICES.

Country 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006*
France - - - - - - - - - - - - - - - + - -
Ireland - - - - 32 10 4 23 3 1 - - 10 2 3 3 104
Spain - - - - - - - - - - + - - - - - -

UK (E.& W) 16 6 1 5 10 2 5 26 49 20 + + - - -

UK (N.Ireland) .

UK (Scotland) 18 482 459 283 86 68 53 36 65 23 44 S8 4 7 11 1

UK (all) 1 1
Total 34 488 460 288 128 80 62 85 117 44 44 58 14 7 13 4 4 105
“Preliminary.
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West of Scotland and Rockall Megrim

(Sub-areaVl)

For latest information, see: http://www.ices.dk

! MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
mixed fishery advice).

The state of the stock is unknown and there is no
ICES assessment. Landings show a declining trend
since 1996 although Irish LPUE has been stable
since then.

FSS agrees with ICES that landings in 2008 should
be no more than the recent landings in Divisions
Vla and VIb and unallocated landings from the
North Sea (Sub-area IV). The recommended land-
ings are around 1,400 t. This translates into an Irish
quota of 182 t. In order to avoid misreporting by
area the TAC should include Sub-area IV.

FSS advises that measures should be implemented
immediately to ensure that reliable commercial
data is collected for this and other stocks in VI.
These should include mandatory reporting of gear
parameters and catch and effort with fine-scale
spatial, temporal and bathymetric data.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For west of Scotland,
Rockall and megrim, FSS interprets that the pro-
posal would result in the 2007 TAC being reduced
in 2008 towards recent average catches. This im-
plies a TAC 2,448 t in 2008.

CURRENT MANAGEMENT

e The TAC covers Sub-areas VI, Xll, XIV and Division
Vb. The 2007 TAC was set at 2,880 t with an Irish
quota of 373 t (13%).

e FSS advises that management objectives be established
and that a management plan be developed and imple-
mented for the mixed fisheries catching megrim.

ADDITIONAL INFORMATION

I.  Assessment of this stock is hampered by poor com-
mercial catch and effort data for the main fleets due
to misreporting, changes in fishing patterns, discard-
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Red Boxes-TAC/Management Areas

XIVb

Xl

Blue Shading— Assessment Area

ing and non-mandatory reporting of effort. The re-
search vessel surveys do not appear to provide a re-
liable index for this stock due to low and variable
catch rates and as the stock distribution extends be-
yond the current range of the IBTS survey

In the past the mis-reporting of anglerfish landings into
Sub-area IV has led to an associated mis-reporting of
the megrim component of the catch for some fleets.
This has lead to serious concerns about the accuracy
of the landings data and large unallocated catches in
the Working Group estimates of landings.

The long-term landings trends suggest that landings
have declined substantially since 1996 and the 2006
landings are the lowest in the time series. Estimated
2006 landings are incomplete. Irish landings in 2006
were reported to be 314 t (220 t and 94 t, for Divi-
sions Vla and VIb, respectively).

There have been recent changes to the UK Scottish
fleets with decommissioning schemes removing 96 of
the 298 demersal trawlers. These trawlers used mesh
sizes >= 100 mm between 2001 and 2004. This will
have affected the effort, but due to uncertainty in the
effort statistics it is not known to what extent effort

2007 % Quota Allocations

EIRE 13.0%
OFRA 44.3%
B UK 31.4%
B SPA 11.4%

West of Scotland and Rockall Megrim



has been reduced. The Irish fleet in Division Vla has
also been reduced substantially and now the majority
of the reported landings are made by only 12 vessels.

5. Irish landings in Sub-area VI are mainly taken by otter
trawlers fishing. Megrim and anglerfish fish landings on
a trip-by-trip basis are correlated for Irish otter trawl
vessels fishing at Rockall. However, this correlation is
not apparent in Division Vla.

6. Two species of megrim are caught. The majority of
landings are Lepidorhombus whiffiagonis. Landings of L.
boscii are negligible.

7. lrish discard sampling between 1995-2003 suggest that
between 30-50% of the megrim catch by number and
between 8-21% by weight are discarded. Male megrim
grow to a smaller maximum size than females, and as a
consequence the majority of males in the catches are
discarded and the bulk of fish landed comprise of fe-
males. Improving the selection pattern by increasing
the mesh size in this fishery would probably result in
higher longer-term yields.

8. FSS points out that megrim are caught in mixed fisher-
ies which may include catches of species outside pre-
cautionary limits in Sub-area VI.

Megrim Vla LPUE kg/hr for the Irish OTB fleet
10
8 4
£ 8
Kl
X 44
2 4
0 ; ; ; ; ; ‘
1994 1996 1998 2000 2002 2004 2006 2008
Year
Megrim VIb LPUE kg/hr for the Irish OTB fleet
35
30 -
25 A
£ 20
& 15 1
10 -
5 4
0 ‘ ‘ ‘ ‘ ‘ ‘
1994 1996 1998 2000 2002 2004 2006 2008
Year
5.4.28

State of the stock

Spawning Fishing Fishing Fishing mortality

biomass in mortality in mortality in | in relation to

relation to relation to relationto | Agreed target
precautionary | precautionary | highest

limits limits yield

Unknown Unknown Unknown | NA
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2006 Length Distribution: Irish All Gears, Megrim in Vla

400

350 Miniml.Jm
. legal size
=1 300 20cm
e
@
-1
£
S
z

18

22 26 30 34 38 42 46 50

Length (cm)
2006 Age Composition: Irish Landings, Megrim in Vla

600 -
500
400

300 -
200
100 -

Number ('000)

0 4

0o 1 2 3 4 5 6 7 8 9

Age (years)

10 1

2006 Size at Age: Irish Sampling, Megrim in Vla
45 -
40 | 8
35 - o © §
30 8 g o
25
20 + g
15 4
10
5 4
0 ‘ ‘ ‘ ‘ ‘
0 2

o}
8

0000

O O @D

8

QD 000

Length (cm)

Age (years)

The available information is inadequate to evaluate spawning stock
or fishing mortality relative to risk, so the state of the stock is un-
known. Landings show a declining trend since 1996.

Management objectives

No explicit management objectives have been set for this stock.

Reference points

No precautionary reference points have been defined for this stock.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations

Catches in 2007 should be based on the recent average (2004-2006),
about 1 400 t. This includes landings in Division VIa and VIb and
unallocated landings in Subarea IV.

West of Scotland and Rockall Megrim



Management considerations

Decommissioning schemes in Scotland and Ireland are considered to
have, at least in part, contributed to the decline of landings in this
area. The decline in landings may thus not reflect a reduction of the
stock, and the ICES advice continues to be based on recent average
landings.

Although the international megrim landings in recent years have
been below the TAC, some national quotas are restrictive and this
may have led to underreporting of catches.

Area misreporting has been prevalent as megrim catches were misre-
ported from Subarea VI into Subarea IV, due to restrictive quotas for
anglerfish (i.e. vessels targeting anglerfish misreported all landings
including megrim from Subarea VI into Subarea IV). In order to
avoid misreporting by area, the TAC should include Subarea IV.

In the past, management of the megrim stock has been linked to that
for anglerfish on the assumption that landings were correlated in the
fishery. It was assumed that the anglerfish management would also
constrain fishing mortality on megrim. This may no longer be true.
Due to recent changes in the fishing pattern; the dynamics of the
species are probably not linked.

The minimum landing size (MLS) of megrim was reduced in Janu-
ary 2000 to 20 cm (EC Regulation No. 850/98). The catch is rou-
tinely high graded and large numbers of fish continue to be dis-
carded above this MLS.

Factors affecting the fisheries and the stock

The effects of regulations

New effort regulations provided an incentive for some vessels previ-
ously using >100-mm mesh in otter trawls to switch to smaller-mesh
gears to obtain the right to more days-at-sea. This would also require
these vessels to be targeting either Nephrops or anglerfish, megrim,
and whiting with various catch and bycatch composition limits ac-
cording to EC Regulation No. 850/98. No detailed information was
available to quantify how many vessels have switched to using
smaller meshes as a result of effort regulation as this information is
not reliably recorded in logbook information for some countries.

Changes in fishing technology and fishing patterns

There have been recent changes to the UK Scottish fleets with de-
commissioning schemes removing 96 of the 298 demersal trawlers
(mesh sizes >= 100 mm) between 2001 and 2004. This will have
affected the effort, but due to uncertainty in the effort statistics it is
not known to what extent effort has been reduced. The Irish fleet in
Division Vla has also been reduced substantially and now the major-
ity of the reported landings are made by only 12 vessels. In the case
of the Irish fleet a large number of older vessels have been replaced
by fewer modern whitefish vessels as part of a national whitefish
renewal scheme. There has also been an Irish decommissioning
scheme, whereby around 40 fishing vessels (~6000 GT, 18 000 kW)
have been permanently withdrawn from the Irish fishing fleet and
removed from the Register of Sea Fishing Vessels in 2005 and 2006.

No information is available on changes in the French and Spanish
fleets operating in this area.
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Scientific basis

Data and methods

The stock was evaluated using information on landing compositions
provided by Scotland and catch compositions provided by Ireland.

The quality of the available landings data, specifically the area mis-
reporting and lack of effort and cpue data for the main fleet in the
fishery, severely hampers the ability of ICES to carry out an assess-
ment for this stock. For stocks like megrim and anglerfish on the
northern shelf, there is a general need for improved spatio-temporal
resolution of commercial catch and effort data.

At the moment no survey series adequately covers this stock. Scot-
tish and Irish groundfish surveys catch low numbers of megrim due
to unsuitable gear and survey design. In addition, the Irish GFS sur-
vey series consists of only two years.

Uncertainties in assessment and forecast

The quality of the landing statistics is unknown, and discard infor-
mation and cpues from the main fleet are lacking. The surveys only
cover a limited range of the known distribution of the stock and are
not suitable for a survey-based assessment/forecast approach.

Comparison with previous assessment and advice

This year and last year there was no analytical assessment for this
stock and the management advice was based on average landings.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 817 May 2007 (ICES CM 2007/ACFM:22).

West of Scotland and Rockall Megrim



Year  ICES Single-stock exploitation boundaries Predicted Predicted Agreed Official ACFM
Advice catch corresp.  catch corre- TAC! Landings’ Landings’
to advice sponding to

single-stock

boundaries
1987  Not assessed - 44 3.9 -
1988  Not assessed - 4.84 4.5 -
1989  Not assessed - 4.84 2.7 -
1990  Not assessed - 4.84 2.7 3.7
1991 No advice - 4.84 32 3.7
1992 No advice - 4.84 32 4.8
1993 No long-term gain in increased F - 4.84 3.0 43
1994  No long-term gain in increased F - 4.84 3.0 43
1995  No advice - 4.84 33 4.6
1996  No advice - 4.84 29 5.3
1997  No advice - 4.84 2.8 4.6
1998  Adequate catch controls - 4.84 2.7 4.2
1999  Maintain current TAC 4.84 4.84 2.5 3.8
2000  Maintain current TAC 4.84 4.84 2.4 3.6
2001 Maintain current TAC 4.84 436 24 33
2002  Maintain current TAC 4.36 436 1.6 23
2003 Maintain current TAC 4.36 4.36 1.7 2.3
2004 ¢ Reduce TAC to recent landings 3.60 3.60 1.4 1.8
2005 * Reduce TAC to recent landings 23 2.88 0.9 n/a
2006 * Reduce TAC to recent landings 23 2.88 0.9 1.1
2007 Reduce TAC to recent landings 2.1 2.88
2008 Reduce TAC to recent landings 14
Weights in ‘000 t.
"'Vb(EC), VI, XII, and XIV.
*Vla and VIb.

3 Landings in VIa and VIb and unallocated landings from IV. Landings in Vb (EC), XII, and XIV are negligible.

* Single-stock boundaries and the exploitation of this stock should be conducted in the context of mixed fisheries protecting stocks outside safe
biological limits.
n/a = not available.
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West of Scotland Rodkall and North Sea Anglerfish

(Sub-areas IV and VI)

For latest information, see: http://lwww.ices.dk

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
mixed fishery advice).

The available information for this stock is inade-
quate to evaluate spawning stock biomass or fish-
ing mortality relative to precautionary reference
points. Reported landings increased up to 1996 and
have decreased steadily since then.

FSS agrees with the ICES advice that effort in this
fishery should not be allowed to increase and the
fishery must be accompanied by mandatory pro-
grammes to collect catch and effort data on both
target and by-catch fish.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For west of Scot-
land, Rockall and North Sea Anglerfish, FSS inter-
prets that the proposal would result in the 2007
TAC being maintained in 2008.

FSS continues to have serious concerns about the
inability to assess the state of the stock. A long-
term management strategy is more appropriate
for a long-lived species like anglerfish. This would
involve improving the selection pattern in the fish-
ery by minimising catches of juvenile fish, ensuring
that sufficient SSB is conserved to maintain re-
cruitment and by developing a harvest control rule
with long-term targets.

CURRENT MANAGEMENT

e There are two TACs covering the assessment area in
2007. A TAC of 11,345 t is allocated for Division lla
(EC waters) & North Sea IV(EC waters) and a TAC
of 5,155 t is allocated for Sub-areas VI, XIl, XIV and
Division Vb (EC Waters). Irelands quota for this
stock is 516 t in 2007, (adjusted quota = 568 t). This
quota is taken exclusively from Sub-Area VI.

e  There is no minimum legal landing size for anglerfish.
However, EC Reg. No 2406/96 which deals with com-
mon marketing standards fixes a minimum weight of
500g for anglerfish.

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

Since February 2003 an effort control regime has been
implemented in Sub-area VI as part of Cod recovery
measures. FSS points out that the effort regulations in
Division Vla appear to have led to considerable
changes in fishing patterns and may have caused ves-
sels to switch to targeting anglerfish and megrim to
avail of a higher effort allocations. Detailed quantita-
tive information on this is not yet available.

In the past the lack of TAC regulation in the adjacent
Sub—area IV encouraged mis-reporting of landings into
that area and undermined management for Sub-
area VI. Estimates which account for this area misre-
porting indicated that the percentage of the catch
taken in Division llla and Sub-area IV, and in Divisions
Vla & VIb in the years 1993-2002 averaged 60% and
40%, respectively. In previous years, these propor-
tions have been used to allocate TAC between these
areas. However, given the concerns about the verac-
ity of the recent reported landings data, FSS considers
that the continued use of this proportionate split is no
longer appropriate. Data from the Scottish and Irish
Industry-Science partnership anglerfish surveys could
be used to derive a more appropriate factor for allo-
cating the TAC between the two areas.

Since 2006 gillnetting has been banned in water
deeper than 200 m in Sub-area VI and vessels can not
carry more than 100 km of gillnet aboard.

2007 % Quota Allocations

HIRE 10.0%
OBEL 3.6%

OGER 4.1%

B FRA 44.2%
ENL 3.5%

O UK 30.8%

B SPA 3.8%

Anglerfish in IV and VI



ADDITIONAL INFORMATION

Commercial catch and effort data for the main fleets
exploiting this stock are inaccurate due to substantial
misreporting (area and volume in most recent years),
changes in fishing patterns (rapid expansion of the
fishery into deeper water coupled with efficiency in-
creases), discarding (particularly in poorly docu-
mented deepwater static gear fisheries) and non-
mandatory reporting of effort (for the main Scottish
fleets). The fishery independent data from surveys
are also inadequate to reliably assess the stock. How-
ever, the development of commercial LPUE data
from Scottish skippers diaries suggests that the stock
is not in decline in recent years.

Two species occur in these management areas, Lo-
phius piscatorious (white bellied anglerfish) and Lophius.
budegassa (black bellied anglerfish), although catches
are almost exclusively of the former.

Estimated Irish landings were approximately 445 t in
2006 (392 t in Division Vla and 53 t in Division VIb),
an increase of 25% on the 2005 landings. The major-
ity of these landings are from the OTB fleet.

The Irish fleet exploiting this fishery is mainly com-
posed of otter trawl vessels from Greencastle and
Killybegs.

Mesh regulations offer little protection to this species
since their shape means that even the small individu-
als are easily retained in the gear. Industry-initiated
programmes to improve current exploitation pattern
(where the catch is dominated by small fish) should
be used in fisheries catching juvenile anglerfish. Re-
ducing catches of juvenile anglerfish would lead to in-
creases in yield and increase their potential contribu-
tion to the future SSB. Irish fishermen report high
densities of juvenile anglerfish in a particular area of
the Stanton Bank in Division Vla. A closure of this
area would reduce the mortality on juvenile fish and
result in an increased yield from the stock. This area
closure is likely to be supported by the Irish Industry.
FSS intend to look at this area in the upcoming An-
glerfish Survey

The impact on the stock of the deepwater gillnet ban
introduced in 2006 is difficult to quantify due to the
lack of historical data.

FSS points out that anglerfish are caught in mixed
fisheries in Sub-area VI and these fisheries may in-
clude catches of species that are outside precaution-
ary limits.
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FSS is currently undertaking a joint industry-science
survey for anglerfish in this area in co-operation with
the Irish and Scottish fishing industries and the FRS
Marine Laboratory in Aberdeen. A dedicated angler-
fish survey commenced in 2006 using commercial ves-
sels in Sub-areas VI and VIl with the aim of assessing
the absolute abundance of the anglerfish stock using
the swept area method. The Irish vessels also carried
out anglerfish tagging during the survey to investigate
migration patterns of the stock. The results of the
swept area abundance estimate will lead to a fishery
independent assessment of the stock. In 2007 this sur-
vey has been further expanded to include the deploy-
ment of data storage tags (DST) on anglerfish released
during the survey. Results from future recaptures of
these DST tags will lead to greater information on the
behaviour of anglerfish.

Anglerfish in IV and VI



ICES ADVICE
5.4.29

Two species occur in these areas, Lophius piscatorius and L. bude-
gassa, although catches are almost exclusively of the former.

State of the stock

Spawning biomass in relation
to precautionary limits

Fishing mortality in relation
to precautionary limits

Fishing mortality in
relation to highest yield

Fishing mortality in rela- | Comment

tion to agreed target

Unknown Unknown

Unknown

NA

There are major uncertainties about catch and effort data for angler-
fish, as well as limited knowledge about population dynamics and
distribution. The available information is inadequate to evaluate
spawning stock or fishing mortality relative to risk.

Reference points

Management objectives

There are no explicit management objectives for this stock; the Euro-
pean Community and Norway are currently discussing the joint man-
agement of this shared stock.

Type Value Technical basis
Biim Not defined There is currently no biological basis for defining By,
Bya Not defined
Precautionary approach | Fy, Not defined There is currently no biological basis for defining Fyiy,
Fpa 0.30 F3s0,spr = 0.30. This fishing mortality corresponds to 35% of the unfished SSB/R.
It is considered to be an approximation of Fygy.
Targets F, Not defined

(unchanged since 1998)

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations

The available information is inadequate to evaluate spawning stock
or fishing mortality relative to precautionary reference points. The
effort in fisheries that catch anglerfish should not be allowed to in-
crease and the fishery must be accompanied by mandatory pro-
grammes to collect catch and effort data on both target and bycatch
fish.

Management considerations

Information from several fisheries indicates that underreporting of
total landings has been a problem in recent years due to restrictive
individual vessel quotas. In 2005 the TACs of the North Sea Subarea
VI were raised to countermand underreporting practices, but it is not
known to what extent this has resolved the reporting problems in this
fishery. However, the registration of buyers and sellers legislation
should make it more difficult to make unreported landings of this
(and other) species. This legislation became effective at the start of
2006. There has been an increased enforcement on anglerfish quotas
in 2006. This is expected to lead to improved data on total catches of
anglerfish.

Estimates accounting for area misreporting indicate that the percent-
age of the catch taken in Division IIla and Subarea IV, and in Divi-
sions Vla & VIb in the years 1993-2002 average 60% and 40%, re-
spectively. In previous years, these proportions have been used to
allocate TAC between these areas. However, given the concerns
about the veracity of the recent reported landings data, such propor-
tionate splitting may no longer be appropriate.

ICES has previously advised a two-stage approach for management
of the angler fishery. The first stage was to substantially improve the
quality and quantity of data collected on the fishery while maintain-
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ing exploitation at its current level. This first stage of data collection
was expected to take at least five years, establishing useable time-
series of fisheries-dependent and -independent data. The second stage
would then be to use these data to examine alternative management
approaches and harvest control rules appropriate to this fishery.

Following ICES suggestions in 2005 a number of initiatives were in-
stigated:

® dedicated Scottish and Irish industry/science anglerfish
surveys;

® a Scottish tallybook scheme (linked to a longer time series
of personal diaries);

® increased observer coverage.

The results obtained from these initiatives are currently unable to pro-
vide information on changing stock size or exploitation. The analyses
of commercial catches need to take into account the displacement of
the fishery to deeper waters. ICES previously emphasized the impor-
tance of data collection from the fishery. This is now progressing, and
ICES considers that the approach should continue as it is expected to
yield useful information in the medium term for the management of
this stock.

Recent attempts at actually defining anglerfish fisheries have shown that
the vast majority of the catch of anglerfish stems from mixed fisheries,
catching sole, saithe, plaice, megrim, Nephrops, haddock, and cod,
amongst others, with the landings of anglerfish actually being a rela-
tively low percentage of the total. Optional effort restrictions aiming
at a recovery of these other species will have a side-effect for the an-
glerfish too, but a shift from anglerfish-poor areas to anglerfish-rich
areas might annihilate this effect. While statistical analysis of Scottish
observer data did not provide evidence of such shifts in the recent
past, the effect of depth changes in the fishery are, however, not yet
fully evaluated.

Anglerfish in IV and VI




Ghost fishing and discarding of fish not suitable for consumption due
to long soaking times are known to be problems within some offshore
gillnetting carried out by “flag-vessels” targeting anglerfish in Subar-
eas VI and VIIL

Factors affecting the fisheries and the stock

Changes in fishing technology and fishing patterns

Until the mid-1980s, anglerfish was taken mainly as a bycatch in bot-
tom trawl groundfish fisheries. Restrictive TACs for other species in
Division Vla led to increased fishing pressure on anglerfish in that
area, where they are now caught in a targeted anglerfish fishery and as
a bycatch in other demersal fisheries, including roundfish fisheries in
Division Vla, the haddock fishery on Rockall Bank, Nephrops fisher-
ies, and fisheries in deeper waters. In the North Sea, anglerfish are
caught as a bycatch in demersal fisheries, Nephrops and Pandalus
fisheries in the northern and eastern parts of the North Sea, the Fladen
Ground, and the Norwegian Deeps. In the Norwegian Deeps angler-
fish has also been targeted by some demersal trawlers. A Norwegian
large-mesh gillnet fishery targeting fish above 60—65 cm has been de-
veloped along the Norwegian coast since the early 1990s.

The fishery has expanded into deeper waters, areas believed to have
been a refuge for adult anglerfish, and this new fishery therefore in-
creases the vulnerability of the stock to overexploitation. Immature
fish are subjected to exploitation for a number of years prior to first
maturity.

The environment

The key features of the species’ life history in relation to its exploita-
tion are the location of the main spawning areas in relation to the ex-
ploited areas, and whether or not there is any systematic migration of
younger fish back into the deeper waters to spawn. At present, despite
the large increase in catches, there is no apparent contraction in distri-
bution; fish are still recruiting to relatively inshore areas such as the
Moray Firth and along the Norwegian coast in the northern North Sea.
The fact that spawning appears to occur largely in deep water off the
edge of the continental shelf may offer the stocks some degree of ref-
uge. It is therefore likely that the current expansion of the fisheries
into deeper water will have a negative effect on the stocks.
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The distribution of anglerfish in the North Sea, Kattegat, and Skager-
rak is associated with the distribution to the West of Scotland
(Divisions Vla and VIb). It is likely that catches from these areas
come from the same biological stock. Genetic studies have found no
evidence of separate stocks and particle-tracking studies have indi-
cated interchange of larvae between areas.

Scientific basis

Data and methods

The information basis for anglerfish is being developed, with im-
provements to both industry-related data and surveys. There is cur-
rently insufficient data to support an assessment of the state of the
stock.

Information from the fishing industry

There is important ongoing science industry collaboration for the col-
lection of tallybooks and joint surveys in Ireland and Scotland.

Comparison with previous assessment and advice

Analytical assessments have not been made since 2003. This year’s
advice is similar to the advice from last year.

Source of information

Report of the Working Group on the Assessment of Northern Shelf
Demersal Stocks, 817 May 2007 (ICES CM 2007/ACFM:22).

Anglerfish in IV and VI



Subarea IV — North Sea

Year ICES Single-stock exploitation Predicted Predicted Agreed Official ACFM
Advice boundaries catch corresp.  catch corre- TAC landings  Landings
To advice sponding to

single-stock

boundaries
1990  Not assessed - - - - 10.6 9.5
1991  Not assessed - - - - 11.8 10.6
1992 Not assessed - - - - 13.3 11.7
1993  Not assessed - - - - 15.5 13.1
1994  Not assessed - - - - 18.2 15.4
1995  Not assessed - - - - 20.9 15.8
1996  Not assessed - - - - 27.3 16.2
1997  Not assessed - - - - 25.8 18.2
1998  Not assessed - - - 22.1 19.0 14.0
1999  Not assessed - - - 22.1 14.9 11.7
2000  40% reduction in catches - <9.7 - 17.66 14.0 11.6
2001  2/3 of the catches in 1973-1990 - 5.7 - 14.13 14.7 12.7
2002  2/3 of the catches in 1973-1990 - 5.7 - 10.50 12.3 10.3
2003  Reduce F below Fp, - <6.7* - 7.0 9.4 8.3
2004 ! Reduce F below Fy, <8.8 7.0 9.8 9.0
2005 ! No effort increase - 10.31 9.1 n.a.
2006 ! No effort increase - 10.31 10.8 n.a.
2007 ! No effort increase - 11.34
2008 ! No effort increase -
Weights in ‘000 t.

'Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries protecting stocks outside
safe biological limits.
%Advice for Division Illa, Subarea IV, and Subarea VIa combined.

Division ITIa, Subarea IV, and Subarea VI combined

Year ICES Single-stock exploita- Predicted Predicted Agreed Official ACFM
Advice tion boundaries catch corresp.  catch corre- TAC! landings landings®
To advice sponding to

single-stock

boundaries
2003  Reduce F below Fy, <6.7 10.2 12.3 n/a
2004 2 Reduce F below Fp, 2 <8.8 10.2 10.9 n/a
2005 No effort increase 2 - 15.0 13.5 n/a
2006 No effort increase 2 - 15.0 14.4 n/a
2007 No effort increase 2 - 16.5
2008 No effort increase 2 -

Weights in ‘000 t.

'Areas IV, IIa (EC) and Vb(EC), VI, XII, and XIV.

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

n/a = not available.
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Subarea VI — West of Scotland and Rockall

Year ICES Single-stock exploitation Predicted Predicted Agreed  Official ACFM
Advice boundaries catch corresp.  catch corre- TAC! landings  landings
To advice sponding to
single-stock
boundaries
1987  Not assessed - 7.8 52 5.6
1988  Not assessed - 8.6 7.7 7.7
1989  Not assessed - 8.6 6.0 73
1990  Not assessed - 8.6 6.4 6.6
1991  No advice - 8.6 6.0 6.3
1992 No advice - 8.6 6.6 9.2
1993  No long-term gain in increased F - 8.6 6.2 10.1
1994  No long-term gain in increased F - 8.6 6.0 8.8
1995 A precautionary TAC not exceeding - 8.6 7.2 123
recent catch levels
1996 A precautionary TAC not exceeding - 8.6 7.0 18.2
recent catch levels
1997  Reduction in fishing effort - 8.6 6.2 13.7
1998  Reduction in fishing effort - 8.6 5.4 10.6
1999  Reduce fishing effort, effective imple- - 8.6 53 8.4
mentation of the TAC
2000  40% reduction in catches <7.4 8.0 4.4 7.5
2001  2/3 of the catches in 1973—-1990 43 6.4 4.0 5.9
2002  2/3 of the catches in 1973—-1990 43 4.8 3.0 4.8
2003  Reduce F below F, <6.7 3.18 3.0 4.1
2004 ¢ Reduce F below Fy, N 3.18 1.2 33
2005 No effort increase - 4.69 3.9 n.a.
2006 No effort increase - 4.69 3.2% n.a.
2007 No effort increase - 5.15
2008 No effort increase -

Weights in ‘000 t.

'Wb(EC), VI, XII, and XIV.

*Division VIa only.

3Advice for Division Illa, Subarea IV, and Subarea VIa combined.

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

*Preliminary (Not all countries included).
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Figure 5.4.29.1 Northern Shelf anglerfish. Officially reported landings by ICES area.

205 Anglerfish in IV and VI



"qIA sopnyouy, “ATeunuralg,

16€F LLY'S ¢9Iv Sty STb'9 €808 ObL6 9€8TI  9SSLI  99V°TT 6508  69¢6 LII'S  LSES DM £q pasn sy

3€6'T  $86 881  890T vII'C 66LC PECS  90SL  SPI‘IT  TII'S 99T  9I8C  8€9T 96T pajeoo|[eun)

T0ST  610°c  €SYT  T6K'T  08TT  099T  TIEC  b8TF 90§y OEE’S  80F9  pSE9  €LTS  €SS'S  6LV'S  190°S [eI0L

986 (Jer03) 31N

LTIl 798 SOL 00T 61l 96b'1T 8891  €LLT TTET  SIST  €€5T €EI°T  9PET  $8ET  €19C (109830

0T 0¢ 0¢ (43 (Ug 44 09 611 951 10T 43 0LE  €TT IS¢ 0LT N®MDIN

8 o1l 961 101 0L 8 €S 98 €9 €€ L€ I I 11 L uredg

I I + + 1 C € 1 € 1 7 % 9 8 al 9 KemION

- - - - - - - - I LT - - - - - - SPUBIAYION

v9¢ 9S¢  6IT e o€ Siy SIS LI9  6WL  ST9 LIL 07L €0¢ 8w 0¥ 0ST pue[a1

6¢ 6¢ LT € 11 6¢ 0s LET w s¢ LL L9 09 z I Auewian

8YI'l  TOE'T 1617  CTITT  6EL €76 TEI'L  pIST  pE9'T  8SOT  668T  SY9T  TSET  LOVT  80€T 0161 oouel]

€ 4 C - - - - - - - - - - - - - ‘ST Q0Ieq

- - + + + + I z I b 01 S v € I Yrewuoq

- - + - + + - - z S - S 9 6 z € wnideg
.900C S00C  v00T  €00C  <00C  100T  000C 6661 8661  L661 9661 661 v661 €661 <661 1661

(PUE[I09S JO 1SOM) BIA UOISIAIQ UT YSIR[SUY

"SI 01 paytodar A[ferongjo se (3) s3urpue] [BUTUON A B2IBQNS UI YSIJIO[FUY

T6TH'S dqeL

Anglerfish in IV and VI

206



"ATeUTWIRI ] 4
800°S  S9TV  €€8v  6S8S  9IS‘L  SL¥'6  OF9'01  SEL'Sl  8SI8T  96TTI  918‘S  0SO0I  90T6  08T9  SHADIIBIOL
[e10140
9L1°C  €V6'C  6V6'T  SEI'C  866T  696°C  S8EY SS9 90K'S  6TT9  010°L  ¥8IL  0S0'9  ¥ET9 8959  ¥86°S [eloL
«900C  S00T 00T  €00T  TO0T  100T 000 6661 8661 L661 9661 S661 ¥661 €661 7661 1661 189 &
(118390 puE PueBodS JO ISIAN) [A BI1EQNS UI YSYII[SUY [8I0],
BIA C_ —uw—usﬁoﬁf .\QNE_EEQHAF
L19  88L 1.9  I€IT 1601 <T6El 006 668 <09 0S8  LLL 189  680°1 €6 DM Aqpasnsy
121 Syl Ly 8LI- LI 6 pajedo]eu)
YL9 b6 96  €¥9  SIL  60€l  ¥LO1 10Vl 006 668 <09 08  LLL 189 6801 €76 [e10L
€TS (reyo1) 31N
S pez 091 LIS L9€  ¥LE  bPE 681  9ST 89 661 18T 781 Tt 10T (1008)3N
£6 S €1 €61 L6l TLz 111 881 L¥T ¥kl SO1  0S 9L €L1 66 (INZPM‘DIN
- T 6 8¢l Lz€  6¥l 16T TST  ILl 961 96T  vIT  SLI €9 €g¢ uredg
1 14 Z - - I - - - - - - - - - - BISSITY
-8 61 v 8 81 0z 6Ty + - - - - - - - [eSmuog
9 v S 9 € S 11 S 9 v 11 al T L1 01 81 KemioN
£s s¢ €1 9T IS el I8 SL 06l 651 06 €€ SE1 96 LIy TUT pueaIg
T L 99 9 S¢ L9 611  ¥bl  T€1  LLl 8L €8 €L €01 - - Kueunan
16 €67 161 € 61 st S I - - - 6T - - oouel]
+ - - - - I - z z ¥ Sl - - - z - "S] Q018
- T4 - - - - - - - - - - - - - RIUOISH

9007 S00T #00T €007 T00T 100 000T 6661 8661 L661 9661 S661 ¥661 €661 T661 1661

(I1eX120) qIA UOISIAIQ Ul ysyId[Suy
(PAU0D) I'6TH'S AIqEL

Anglerfish in IV and VI

207



"BAL UI PApN[OU, A BIE-qNG SE ParIodar sauuo) g sapnyou], "Areurtrjard 4

8€9 889 0S8 L¥8  tbTl  TEST  LI9T  LISTT  880°C  TLI'T  L¥S'T  LT9T  SWH'E  wPI'E €50°C ST [e0].
s0T (12109) 31N
88 8€1 v 01T 8L SIE b€ T LS SLy iy 95 69 €€L P8 (pueposs) 3N
96 oct L91 96T SLY  €Tr v9€ €09 99 799 616 LLTT  SSTT 866 699 (IN®M DN
b b I 4 6 z € ¥ € € I z ¢ . . . uapamg
al 91 (44 cl 01 sl 6 L el 9 67 ST I € ¥ L1 KemIioN
©oIe ST T 9 e 11 vl 544 LET 65T se€ 01§ L9 95¢ $8T SPUBLIOYION
- - 1 puelaig
-6 1T I L1 6 4! 6 61 81 6 01 Sl €1 Z ¥ Kuewron
-7 + - - - - - a - - - 4 - 1 - ddueI]
- } } 01 } - - - - - - - 4 - - sa0Ie]
9.7 L€T  ¥LT 161 $ST IST 09T 89¢ Ik pee 7z 67 05 Lbe I2h Se yrewua
6€1 10T 65T 081 Sey 6LS ot 0LT ILE 9¢¢ 18T 6LS SIL 8SS 8¢S LS€ wnidjeg
900 S00T  $00T €00  T00T 100  000T 6661 8661  L661 9661  S661 661 €661  T66I 1661
(qAD) 893S YpI0N [e1Ud)
"0°qAL SOpN[oU], “AIBUIWIRI] 4
6v1°01  PTH'S  L[86'S  TTS'S  SKO'IT 19871  SEETI  9TEEl  LS89T  STHET  9LIST 168LI  SOSHI  60€TT 60701  SET6 [e10L
1z8'L (1e301) SN
€009 7879 ¢e0'9  6£s'8  bTOOT  6SS'6  OIL'6  6IEEl  €8L°81  PPETT 8SO'ST  €89°I1 TIL'6  L8S'L  6£0°L  (PUEPOds) NN
e €8 vor 86 e8l 8lc 18L 899 VLT 6EF 9L1 691 091 €l 621 (N M DMN
¢ ¢ 9 8 95 4 8L 8 8 z I z L . L b1 uspamg
s001 088 666 9L 876 T W'l 6ITT 56 7L 128 LS9 8IE'T  $TTT S€9 L8S KemioN
el 8¢ 6 8 € 4l S1 - 4l sT €l 8¢ 8L 4 €T SPUBLIOYION
8 0c 9 56 56 4 vsy €L8 109 6T €19 8 001 89 1L Aupwiian
S v 8 8 8 6 8 81 £ L L 81 8T 69 Is1 vzl ouelg
4 @ 11 z + z 9 01 ST . 0z . o1 . I so01ey
IIEL 6LEl  8€ST €281 8OS'T  68T'1 L8Ol STI'l 20T SSI'T ez zes LT 96 ozl ShT srewuaQ
- 1 8 - Cl S 1 14 S z I IS 6 z wnigjeg
900 00T  $00T  €00T TOOZ  100T  000T 6661 8661  L661 9661  S661  ¥661 €661  T661 1661

"SADI 03 pariodar AJ[BIONFO S ‘90071661 ‘89S YHON oY Ul HSIIYATONY JO (3) yored [eurwoN

(BAD ©3S y)i0N uIdyI0N
“T6TY'S AqEL

Anglerfish in IV and VI

208



"KIRUTWI[1 ]
154 LSy 616 9Ly L99 129 209 099 979 9LL 0L £C8 118 €78 8¢6 S6S [e10],
Ly 6L €L IL 99 9 LT 9¢ €€ 6¢ I 9¢ 89 68 79 €T uopoms
LEL 001 0¢l L81 we 00T L61 09¢ LLT 981 60€ ovt €97 P 0Ll $9 KemION
14 14 € - - - SPUBIYION
I -1 -1 [4 I I I - - I - - Aueuron
LTT YLT I1e SIc 69¢ SLE LLE 9¢ Siy 0SS 19€ Fats 6SP S9¢ 869 c6v Spewuq
. . . - S¢ 1T 43 8¥ S1 wnigRg
+900C S00¢ 00T £00¢ ¢00¢ 100C 000C 6661 8661 L661 9661 S661 7661 €661 661 1661
"SHOT 03 parodar AJ[EIOLJO se ‘9001661 BIII UOISIAI( Ul YSYID[SUY JO (1) YoIed [BUION £6TY'S dqelL
‘Kreuruanord 4
ST8  OII'l-  6L6°I-  L£0'T-  TTh'T-  SPI€- 966v-  ObS'L-  L80°T1-  9TI'S-  0€LT-  Ibb'T-  €LS°1-  LITT- pajedo[feur)
LT0°6  €LT'S PEEOT  LLOTT  +9S'TT  6ILTT  LTOWI  LIT'8T 0VZT'9T  $6L°ST  TEY'ST  8LO'CT  STLTT 99507  91BWNSI DA\
O@haoﬁ L1 Tm waao mwmam m~mﬁm~ vﬁhﬁﬁl Owoﬁm~ hwww_l MNOm0~ hmh“mm NNM»NN ONO»ON Noﬁﬁmﬁ Oﬁmnmﬁ ~Omnm~ mwhuﬁﬁ [e10L
,.900C S00C  ¥00C  £00C 00T 100C 000¢ 6661 8661 L661 9661  S661 Y661 £661 661 1661
B3S YIoN [ej0 ]
"B A UI popn{ou], “AIBuIw[ol{
€ S Sl 0¢ 1T 1T §3 144 8L 091 y0¢ (4014 01¢C 99 6¢ 9C [e10],
A_v
- L - - - + + + I € - L1 - - - (puepods) 3N
- € 0l - - I € 9¢ I€l 96¢ 19¢ 9¢l 81 Ll 9 (INZ?M2E)N
- - - - - + - + - - - + - - - - KemION
B I - I S 9 Sl 0l Sl I Ll Sl 0¢ 4! 01l S SPUBLISYION
- - - + + - + - - - - - - - - - Auewan
+ - - - + - + - 0l - - - - - - - 90U
+ - + + + + + + + + + + + - + 4 Jlewag
€ 14 S 6 91 Sl Sl Il Ll Ll 8C 9T LE 143 ¢l el wnis[og
900C  S00¢ 00T £00C 00T 100T 000C 6661 8661 L661 9661 S661 7661 €661 661 1661

(3AD) 3§ YJI0N UIYINOS

(Ponunuod) *7°67°H'S dAqe L

Anglerfish in IV and VI

209



FUI 1-13 Nephrops stocks

Northwest of Ireland and West of Scotland

For latest information, see: http://lwww.ices.dk

! MMarine Institute

k|
5
] .- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

There are three stocks assessed using UWTYV sur-
vey data in this area; the North Minch FU 11,
South Minch FU 12, Clyde FU 13 (Refer to Map
Appendix 1). In addition there are important
catches including the majority of Irish landings
from other areas in Division Vla. All indicators
suggest that the stocks are stable or even increas-
ing at current levels of exploitation. However,
there is considerable uncertainty about landings,
discard and effort data for these stocks. In par-
ticular under-reporting of landings is thought to
be a problem rendering the previous advice based
on average reported landings inappropriate.

ICES has not given new advice for these stocks this
year. UWTYV survey and fishery data for these
stocks does not suggest any change in recent stock
perception. Therefore FSS reiterates last years ad-
vice that effort in this fishery should not be allowed
to increase

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Northwest of
Ireland and West of Scotland Nephrops, FSS in-
terprets that the proposal would result in the
2007 TAC being maintained in 2008.

CURRENT MANAGEMENT

e The TAC area covers Sub-area VI and Division Vb. To
ensure balanced exploitation Nephrops stocks should
be managed at an appropriate geographic scale i.e. FU.

e Division Vla contains three main fisheries in the
North Minch (FU I1), South Minch (FU 12) and Firth
of Clyde (FU 13). The assessment is based on a time
series of UWTYV surveys in these FUs.

e Irish landings come from the component of this stock
which is currently not assessed using UWTYV surveys.

e The TAC in 2007 was 19,885 t with an Irish quota of
269 t.
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2007 % Quota Allocations

E1IRE 1.4%

B FRA 0.8%
m UK 97.6%
O SPA 0.2%

e There are no explicit management objectives or a
management plan for these stocks. FSS recommends
that management objectives be established and that a
management plan be developed with stakeholders and
implemented for fisheries catching Nephrops.

e The following TCMs are in place for Nephrops in
Division Vla after EC 850/98: Minimum Landing Sizes
(MLS); total length >70 mm, carapace length >20 mm,
tail length >37 mm. Mesh Size Restrictions; Vessels
targeting Nephrops using towed gears having at least
35% by weight of this species on board will require 70
mm diamond mesh plus an 80 mm square mesh panel
as a minimum or having at least 30% by weight of
Nephrops on board will require 80 mm diamond mesh.

ADDITIONAL INFORMATION

I. There is considerable uncertainty about landings,
discard, and effort data for these stocks and
assessments based on quantitative fishery data are
considered unreliable at the present time. TV surveys
of the main Functional Units have been carried out for
over 10 years now and provide estimates of
abundance and variance. The ICES advice is based on
a harvest ratio of 15% as estimated using landings data
before the stocks increased and under-reporting
became more pronounced. The approach of using
UWTYV surveys is still in development and the current
lack of credible landings statistics is hindering the
utility of these surveys as an advisory tool. Given that
the stocks have been stable or increasing at recent
effort levels then keeping effort below recent effort
levels seems a reasonable precaution.

2. There is no quantitative information available to
scientists but anecdotal information from the industry
suggests under-reporting is substantial and true
landings are at least 60% higher than landings in this
stock.

3. Reported Irish landings in 2006 were 132 t.

Nephrops are caught by Irish otter trawlers from

Greencastle and Killybegs. Up until 1999 lIrish

landings of Nephrops from this area were negligible but

since then landings have substantially increased from

Donegal Bay and the Stanton Bank.

FU11-13 Nephrops stock in West of Scotland



FSS also points out that there may be some potential
to expand Nephrops fisheries in new areas within
Division Vla but mainly outside current assessed FUs.
There is also anecdotal evidence that Nephrops are
occurring in commercial quantities in areas where
they were not previously abundant, possibly as a
result of reduced predation by cod and other fish
species. These areas include fisheries at Stanton

Bank, in Donegal Bay and in deepwater. Fisheries
independent methods such as underwater television
surveys could be used to evaluate the potential for
increased Nephrops yields. However, the current
Irish quota allocation in this area is low and may
restrict the potential for Irish vessels to develop new
Nephrops fisheries in Division Vla.

Table |. Total Nephrops landings (tonnes) by Functional Unit plus Other rectangles, 1981-2006.

Year FU 11 FU 12 FU 13 [ Other Areas Total
1981 2861 3651 2968 39 9519
1982 2799 3552 2623 27 9001
1983 3196 3412 4077 34 10719
1984 4144 4300 3310 36 11790
1985 4061 4008 4285 104 12458
1986 3382 3484 4341 89 11296
1987 4083 3891 3007 257 11238
1988 4035 4473 3665 529 12702
1989 3205 4745 2812 212 10974
1990 2544 4430 2912 182 10068
1991 2792 4442 3038 255 10527
1992 3560 4237 2805 248 10850
1993 3192 4465 3342 344 11343
1994 3616 4415 2629 441 11101
1995 3656 4680 3989 460 12785
1996 2871 3995 4060 239 11165
1997 3046 4446 3618 243 11353
1998 2441 3729 4843 157 11170
1999 3257 4051 3752 438 11498
2000 3246 3952 3419 421 11038
2001 3259 3992 3182 420 10853
2002 3440 3305 3383 397 10525
2003 3268 3879 3171 433 10751
2004 3135 3868 3025 403 10431
2005 2948 3843 3397 254 10442
2006* 4093 4581 4723 240 13637
*provisional

Table 2. Nephrops, Division Via and VIb official Nephrops landings (tonnes) by country

Division Vla

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2004

2005

2006

France

8

6

1

0

0

3

4

0

0

0

1

0

0

Ireland

20

128

11

9

7

6

9

8

5

136

130

115

117

150

154

132

Spain

5

11

7

2

0

0

3

1

15

40

69

30

25

8

18

na

UK - Eng+Wales+N.Irl.

0

12

44

25

191

290

346

176

133

256

137

139

152

UK - Scotland

11,283

11,203

12,649

10,949

10,042

10,458

11,178

11,047

12,527

10,929

11,104

10,949

11,078

10,667

10,568

10,225

10,208

10,258

13,640

TOTAL

11316

11,360

12,712

10,985

10,091

10,496

11,376

11,346

12,889

11,114

11,257

11,194

11,510

11,004

10,861

10,519

10,366

10,430

13,772

Unallocated

-20

-122

<23

31

44

-245

-104

35

65

72

-135

WG TOTAL

11296

11238

12702

10974

10068

10527

11332

11101

12785

11165

11253

11171

11492

11039

10861

10525

10,431

10,502

13,637

Division VIb

1988

2004

2006

France

Germany

na

Ireland

wlo|e

na

Spain

Na

UK - Eng+Wales+N.Irl.

UK — Scotland

20

TOTAL

Unallocated

WG TOTAL

Sle|w|=]s|w]|e
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West of Scotland and Rocdkall Plaice

(Sub-areaVl)

= MMarine [nstitute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

The status of this stock is unknown. ICES does not
carry out an assessment for this stock.

The TAC has not been restrictive but the landings
have decreased since 1990. LPUE and landings show
a declining stock abundance and FSS therefore ad-
vises that the TAC should be adjusted downwards
in line with recent landings. Average landings dur-
ing the period 2004-2006 are around 96 t. If a TAC

Red Boxes-TAC/Management Areas

was set based on this average it would translate to
an Irish quota of around 35 t.

FSS is aware of the European Commission proposal

Discarding practices are not well quantified but FSS
sampling has indicated that discarding does occur in
this fishery.

LPUE estimates for Irish demersal trawlers have

for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). For West of Scotland and Rockall
Plaice, FSS interprets that the EC fishing opportuni-
ties in 2008 should be a 15% reduction of the 2007
TAC which is equivalent to 668 t.

been declining since 1996, possibly reflecting a de-
cline in the stock abundance.

2007 % Quota Allocations

B IRE 36.5%
CURRENT MANAGEMENT

e The TAC area covers Sub-areas VI and XIl and XIV
and Division Vb.

e The TAC in 2007 was 786 t with an associated Irish
quota of 287 t.

e There are no explicit management objectives or
plans for this stock.

e FSS advises that management objectives be estab-
lished and that a management plan be developed and
implemented for the fishery catching plaice.

OFRA 2.8%

m UK 60.7%

Plaice in Division Vla. LPUE kg/hr for the Irish OTB fleet

ADDITIONAL INFORMATION

I.  The Irish quota is not restrictive but this fishery
once was important to the smaller inshore boats op-
erating in the south of Division Vla.

2. Plaice in Division Vla are caught mainly by demersal
otter trawls. The main fisheries are at the Stanton, 0 w
Stags and Donegal Bay fishing grounds. 1904 1006

3. Irish landings are estimated to be 28 t in 2006, one
tenth of the available quota.

Kg/hr

2000 2002

Year

1998 2004 2006 2008
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Plaice Division Vla landings by country as estimated by FSS. EU TAC and Irish quota also shown.
(Source of International data: ICES STATLANT 27A database)

Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
Belgium 2 0 1 0 0 0 0 0 0 0 0 0 0 3 1 1 0
Denmark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
France 0 31 44 - 66 67 58 50 44 55 40 57 57 49 44 24 62
Ireland 280 328 463 487 352 338 392 464 425 565 649 660 403 516 649 579 670
Netherlands 15 0 0 0 0 1 0 0 0 0 0 0 204 0 0 0 0
Spain 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
UK - 142 158 142 176 127 90 66 62 67 40 45 31 38 26 33 27 11
Eng+Wales+N.Irl.

UK — Scotland 755 969 916 887 731 864 1,049 1,065 947 967 1,070 1,065 1,046 1,149 1,000 1,185 1,097
USSR 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TOTAL 1,194 1,492 1,566 1,550 1,276 1,360 1,565 1,641 1,483 1,628 1,804 1,813 1,748 1,743 1,727 1,816 1,847
EU TAC? 1810 1810 1810 1810 1810 1810 1810 2000 2000
Irish Quota 660 660 660 660 660 660 660 730 730
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006+
Belgium 0 0 25 8 30 13 19 19 18 19 9 0 0 0 0 0
Denmark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
France 23 19 16 4 6 1 2 1 0 1 0 0 0 0 0 0
Ireland’ 560 357 339 360 401 499 528 418 309 233 187 146 150 62 46 28
Netherlands 0 0 0 0 0 0 19 11 0 0 0 0 0 0 0 0

Spain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

UK - 37 61 80 135 77 62 67 39 34 18 10 18 6 5 1 0
Eng+Wales+N.Irl.

UK — Scotland 1,433 1,292 1,095 1,181 1,344 1,266 1,052 973 657 387 491 323 243 130 15 0
USSR - . . . . . . . . . . . . . . .
TOTAL 2,053 1,729 1,555 1,688 1,858 1,841 1,687 1,461 1,018 658 697 487 399 197 62 28

EU TAC? 2000 2400 2400 2400 2400 2400 2400 2400 2400 2400 1920 1728 1534 982 786 786

Irish Quota 730 870 870 870 880 880 880 880 880 880 700 630 559 358 287 287
Plaice Division ViIb landings by country as estimated by FSS.

(Source of International data: ICES STATLANT 27A database)

Country 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
Faeroe Islands 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

France 0 0 0 0 2 0 0 - 0 0 0 0 0 0 0 0 0
Ireland 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Russian 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Federation

Spain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
UK - 0 0 1 1 1 0 0 0 0 0 1 0 0 0 1 0 1
Eng+Wales+N.Irl.

UK — Scotland 0 0 0 0 2 0 1 0 0 0 1 3 3 8 7 6 80
Un. Sov. Soc. 60 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rep.

TOTAL 60 6 1 1 5 0 2 0 0 0 2 3 3 8 8 6 81
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006*
Faeroe Islands 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
France 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ireland’ 0 0 5 1 2 4 0 0 2 0 1 0 0 0 0 0
Russian 0 0 0 0 0 0 0 0 0 88 0 0 0 0 0 0
Federation

Spain 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0

UK - 0 3 2 5 2 9 15 15 0 1 0 0 0 0 0 0
Eng+Wales+N.Irl.

UK — Scotland 53 27 5 7 12 5 5 7 6 63 7 1 7 0 0 0

Un. Sov. Soc. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Rep.

TOTAL 53 30 12 13 16 18 20 22 8 152 12 1 7 0 0 0

"lreland landings since 1995 estimated from DCMNR Logbook databases
2 TAC area is Vb, VI, XII, XIV

*Data are preliminary for 2006
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West of Scotland and Rockall Sole

(Sub-areaVl)

I Marine Institute

k]
=
i .- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

The status of this stock is unknown and there is no
ICES assessment. The international landings have
shown an increasing trend since the early seventies
reaching a peak of around 110 t in the late nineties
but since then have rapidly declined to the present
value of 14 t. The LPUE has also decreased in re-
cent years.

FSS advises that the TAC should be adjusted
downwards in line with recent landings. Average
landings during the period 2004-2006 were around
19 t. If the TAC is set in line with this figure it
would translate to an Irish quota of around 15 t.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). For Sole West of Scotland and
Rockall, FSS interprets that the EC fishing opportu-
nities in 2008 should be a 15% reduction of the 2007
TAC which is equivalent to 58 t.

CURRENT MANAGEMENT

e The TAC area covers Sub-areas VI, Xll, XIV and Divi-
sion Vb.

e The TAC in 2007 was 68 t with an associated Irish
quota of 54 t.

e There are no explicit management objectives or plans
for this stock.

ADDITIONAL INFORMATION

I. The Irish quota is not restrictive but this fishery is im-
portant to the small inshore boats operating in the
south of Division Vla.

2. Sole in Division Vla are caught mainly by demersal ot-
ter trawls. The main fisheries are at the Stanton,
Stags and Donegal Bay fishing grounds.

3. lIrish landings in 2006 were | 1.8 t.
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LPUE (kg/hr

N
Red Boxes-TAC/Management Areas

FSS data on discarding of sole in this area is limited
but discarding is not considered to be a problem.
Irish otter trawl LPUE have shown a decreasing trend
since the mid-nineties, possibly reflecting a decrease
in the abundance of the stock.
2007 % Quota Allocations
O1IRE 79.4%
B UK 20.6%
Sole Irish OTB fleet in Division VI
1
0.9
0.8
0.7 |
0.6 -
0.5
0.4
0.3
0.2
0.1
0 T T T T T T
1994 1996 1998 2000 2002 2004 2006 2008
Year

West of Scotland and Rockall Sole



Sole Division VI nominal landings by country
(Source of International data: ICES STATLANT database)

Country 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
Belgium

Denmark . . . . . . . . . .

France 11 3 1 . 3 7 . 1 1 1

Germany . . . . . . . . . . . .
Ireland 14 16 19 38 30 20 24 23 35 57 54 48
Netherlands . . . . . 1

UK - Eng+Wales+N.Irl. . . . . . . . . . . . .
UK - England & Wales 4 4 5 7 2 2 1 1 1 2 1 9
UK - N. Ireland . . . . . . . . . . 2 .
UK — Scotland 8 . 8 5 8 8 9 10 10 12 8 7
Total 37 23 33 50 43 38 34 35 47 72 65 64
Country 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Belgium . . . . . . . . 1 4 11 2
Denmark

France 1 . . . . . . . 1 . 1
Germany . . . . . . . . . . . .
Ireland 39 33 42 71 89 80 53 40 40 65 63 74
Netherlands . 1 . . . . . . . . . .
UK - Eng+Wales+N.Irl. . . . . 2 1 4 20 22 19 21 21
UK - England & Wales 13 4 2 .

UK - N. Ireland . . . 1 . . . . . . . .
UK — Scotland 9 14 17 19 17 11 15 15 13 10 8 8
Total 62 52 61 91 108 92 72 75 77 98 104 105
Country 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Belgium 9 8 3 3 1

Denmark

France . . . 1

Germany . 1 . . . . . . . .

Ireland 71 79 45 36 27 26 26 22 15 12

Netherlands 7 . . . . . . .

UK - Eng+Wales+N.Irl. 20 13 12 6 5 4 6 2

UK - England & Wales

UK - N. Ireland . . . . . . . . . .

UK — Scotland 7 10 5 5 4 2 2 2 1 2

Total 114 111 65 51 37 32 34 26 16 14
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West of Scotland and Rockall Pollack

(Sub-areaVl)
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Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

The state of this stock is unknown. There are no
accurate international landings data for several re-
cent years.

FSS advises that there is no scientific basis for the
current TAC which has been in excess of annual
landings since 1989. FSS points out that pollack are
mainly distributed and fished in inshore areas and
the current TAC area may contain several smaller
stocks. Therefore the current TAC management
system may not be appropriate and localised stock
depletion may still occur. FSS advises that pollack
stocks should be assessed and managed on a
smaller geographical scale within this area.

In the absence of assessment data, FSS advises that
the 2008 TAC should be brought in line with recent
average catches of 2002-2006 which is 114 t with an
associated Irish quota of 47 t. Programmes should
be put in place to estimate sustainable exploitation
levels for pollack stocks. However, the advice given
for west of Scotland and Rockall stocks, particularly
in relation to stocks in need of recovery, should de-
termine the TAC for pollack.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). For Pollack West of Scotland and
Rockall, FSS interprets that the EC fishing opportu-
nities in 2007 should be a 15% reduction of the 2006
TAC which is equivalent to 383 t.

.
Vib| Via

Xl

-
Red Boxes-TAC/Management Areas

CURRENT MANAGEMENT

e The TAC covers Division Vb and Sub-areas VI, XII
and XIV.

e The 2006 TAC was 450 t with an associated Irish
quota of 63 t.

e There are no explicit management objectives or
plans for this stock.

e FSS advises that management objectives be estab-
lished and that a management plan be developed and
implemented for fisheries catching pollack.

ADDITIONAL INFORMATION

I.  Estimated Irish landings were 25 t in 2006.

2.  This fishery is important to the smaller boats mainly
operating in inshore waters.

3. There is little scientific information on biology and
stock structure of pollack in this area.

4. Levels of discarding of pollack are unknown, but are
thought to be low, particularly in the inshore fisher-
ies.

5. FSS does not sample pollack in Sub-area VI.

2007 % Quota Allocations

W IRE 14.0%
E FRA 48.0%
UK 36.7%
OSPA 1.3%

West of Scotland and Rockall Pollack



Pollack in sub-area VI landings by country as estimated by FSS. EU TAC also shown
(Source: ICES Statlant database).

1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
Belgium 2 6 0 7 0 0 0 0 0 0 0 0
Denmark 0 0 0 0 0 0 0 0 0 0 0 0
France 0 0 0 0 196 196 310 36 342 272 331 212
Germany 0 0 1 0 0 0 0 0 0 0 0 0
Ireland (0] 0 0 0 0 0 0 0 0 0 0 0
Netherlands 0 3 1 1 1 0 0 0 0 0 0 0
Norway 0 0 4 0 2 4 0 0 0 0 0 0
Portugal 0 0 0 0 0 0 0 0 0 0 0 0
Spain 0 0 0 0 0 0 0 0 55 95 86 222
UK (E, W &NI) 113 97 102 123 169 164 80 51 61 1 32 38
UK - Scotland 390 262 291 396 324 389 270 182 124 102 116 156
Total: 505 368 399 527 692 753 660 269 582 470 565 628
EU TAC:
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Belgium 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
France 224 145 108 128 111 76 31 21 39 34 64 29
Germany 1 0 0 0 1 0 0 0 0 0 3 0
Ireland 0 223 103 163 103 150 145 23 12 26 83 97
Netherlands 0 0 0 0 0 0 0 0 0 0 0 0
Norway 0 0 0 0 0 1 0 0 0 0 0 1
Portugal 0 0 0 0 0 0 0 0 0 0 0 0
Spain 283 2217 860 1925 0 0 4 0 0 0 0 0
UK (E, W &NI) 17 10 24 13 26 12 45 67 91 154 119 76
UK - Scotland 311 177 235 208 153 180 144 136 182 122 235 134
836 2772 1330 2437 394 419 369 247 324 336 504 337
EU TAC: 715 710 1100 1100 1100 1100 1100 1100 1100 1100 1100
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Belgium 0 0 0 0 0 0 0 0 0 0
Denmark 0 0 0 0 0 0 0 0 0 0
France 14 21 0 11 8 9 3 2 23 3
Germany 1 0 0 2 0 0 0 0 0 0
Ireland 69 60 73 62 108 26 88 68 28 25
Netherlands 0 0 0 0 0 0 0 0 0 0
Norway 2 0 3 0 0 0 1 1 0 0
Portugal 0 0 0 0 0 0 0 0 0 0
Spain 0 0 0 0 0 0 0 0 0 4
UK (E, W &NI) 90 66 39 30 17 32 51 17 3 0
UK - Scotland 72 81 97 86 84 64 60 48 13 0
248 228 212 191 217 131 203 136 67 32
EU TAC: 1100 1100 1100 1100 1100 880 880 704 450 450
West of Scotland and Rockall Pollack
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North Sea and West of Scotland Saithe

(Sub-areas IV & VI and Division llla)

For latest information, see: http://www.ices.dk

I Marine Institute
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i
K .- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
Mixed Fishery Advice)

Based on the most recent estimates of SSB and
fishing mortality, ICES classifies the stock as being
within safe biological limits. FSS considers that this
stock is a good example of a stock that has recov-
ered from low levels when fished below F,..

In 2004 EU and Norway agreed to implement a
long-term plan for the saithe stock that is de-
signed to provide for sustainable fisheries and high
yields. FSS agrees with the ICES advice that F
should be less than 0.3 to be in accordance with
the management plan. This corresponds to
catches of less than 150,000 t in 2008. This trans-
lates to a 2008 TAC in Sub-area VI of 13,500 t and
an Irish quota 394 t.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For North Sea and
West of Scotland Saithe, FSS interprets that the
proposal would result in the 2008 TAC being set
according to the management plan in 2008.

CURRENT MANAGEMENT

° The assessment area comprises two TAC areas; the
first TAC area comprises Divisions lla, lllabcd, and
Sub-area |V, the second TAC area covers Division
Vb as well as Sub-areas VI, Xll and XIV.

. The total TAC for Division Vb and Sub-areas VI, XII
and XIV in 2007 was 12,787 t, with an allocated
Irish quota of 467 t (adjusted quota 514 t).

. There is a long-term management plan for this stock
based on the EU- Norway agreement that states
that every effort should be made to maintain SSB
above 106,000 t (B,,,) and a TAC consistent with
F = 0.3. Should SSB fall below B, this fishing mor-
tality will be adapted in the light of the prevailing
conditions (see ACFM advice for detailed descrip-
tion of the management plan).
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Blue Shading— Assessment Area

ADDITIONAL INFORMATION

. This years assessment is consistent with that of
2006.

2. The most serious problem with stock forecasts for
saithe is the lack of reliable information about year-
class strength before age 3. The recruitment indices
seem to improve when age 3 is used as recruits in-
stead of age |. Since acceptable tuning data for age |
and 2 fish do not exist, and since the catches of
these age groups are very low and variable (due to
the inshore distribution of these age groups) the
working group decided to use age 3 fish as recruits.
A problem with this assessment is the required use
of commercial CPUE for tuning (the survey series
which are used only contain usable information for
age 3-6). To address this problem the Institute of
Marine Research (IMR, Norway) has started a new
survey along the west coast of Norway to measure
the relative abundance of saithe between 2 and 4
years old.

2007 % Quota Allocations

EIRE 3.3%
B GER 6.5%
B FRA 65.0%

OUK 25.2%
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Total estimated international landings in Sub-area VI
and Sub-area IV and Division llla for 2006 were
8,568 t and 117,112t respectively. This stock
yielded landings of over 250,000 t for most of the
1970s. Landings subsequently declined and have
been close to 100,000 t since the late 1980s. Ire-
land landed an estimated 243 t in 2006 for ICES
Sub-area VI. The French, and the UK fleet operating
on the shelf edge, and a Scottish fishery operating
inshore dominate the fishery in Sub-area VI. In both
areas most of the saithe do not enter the main fish-
ery before age 3, because the younger fish are dis-
tributed in inshore waters. Irish landings of saithe
from Sub-area VI are usually caught in mixed gadoid
fisheries by trawlers operating out of Killybegs and
Greencastle.

There is no long term gain in yield by increasing cur-
rent fishing mortality. Medium-term analysis indi-
cated that, at the status quo fishing mortality, there
is a low probability of the stock falling below B,, in
the medium term.

When days at sea limits were introduced in 2003, a
concession was made to the saithe fishery in Divi-
sion Vla, on the basis this fishery took little by-catch
of other species. The grounds of this fishery run
along the shelf edge. A line was therefore defined,
to roughly reflect the easterly limit of this fishery.
However, recent analysis by STECF shows, that sig-
nificant quantities of cod are taken by vessels target-
ing saithe outside the management line. These ves-
sels are unrestricted in their catch composition and
therefore may be hindering the recovery of this se-
verely depleted cod stock.

ICES ADVICE

6.4.12

State of the stock

Spawning biomass | Fishing mortality| Fishing Fishing

in relation to in relation to mortality in | mortality in

precautionary limits | precautionary relation to relation to
limits highest yield | agreed target

Full reproductive | Harvested Overexploited | Appropriate

capacity sustainably

Based on the most recent estimates of SSB and fishing mortality, ICES
classifies the stock as having full reproductive capacity and being
harvested sustainably. Fishing mortality has declined since 1986, and
has been below Fy, since 1997. SSB was below B, from 1984 to 1998
(and was below By, from 1990-1993), but increased in the late 1990s

and is estimated to have been at or above B, since 1998.

Reference points

Management objectives

The agreed management plan includes: 1) Maintain the SSB above
106 000 t, and 2) exploitation at F = 0.3 when the stock is above By,.
The plan is given in detail below (Section 6.4.12 Annex). This
management plan will be evaluated by ICES in October 2007.

Type Value Technical basis
Precautionary approach Biim 106 000 t Bioss = 106 000 t (estimated in 1998).
Bpa 200000 ¢ affords a high probability of maintaining SSB above B,
Flim 0.6 Foss the fishing mortality estimated to lead to stock falling below By, in the long term.
Fpa 04 implies that B, > B,,, and P(SSByr < B,) < 10%.
Targets F, 0.3 From management plan

Unchanged since 1998.

Yield and spawning biomass per Recruit F-reference points:

Fish Mort Yield/R SSB/R
Ages 3—6
Average last 3 years 0.23 0.85 2.19
Frnax 0.20 0.85 2.52
Fo. 0.10 0.78 4.78
Fined 0.35 0.83 1.40

Candidates for reference points consistent with taking high long-term yields and achieving a low risk of depleting the productive potential of the
stock may be identified in the range of Fo —F .
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Single-stock exploitation boundaries

Exploitation boundaries in relation to existing management plans

At the present SSB level, F should be below 0.3 to be in accordance
with the management plan. This corresponds to landings of 150 000
tin 2008.

Exploitation boundaries in relation to high long-term yield, low risk of

depletion of production potential, and considering ecosystem effects

The current fishing mortality (2004-2006 average) is estimated at
0.23, which is above the rate expected to lead to high long-term
yields (Fo1.rmx= 0.10-0.20. Fishing between Fy;and F. is ex-

Exploitation boundaries in relation to precautionary limits

The exploitation boundaries in relation to precautionary limits imply
human consumption landings of about 188 000 t in 2008, where the
SSB is expected to remain above B, (200 000 t) in 2009.

ICES conclusion on exploitation boundaries

Although ICES has not evaluated the agreed management plan, the
target fishing mortality in the management plan is expected to give
high long-term gains in the present situation with a stock that is well
above By, and ICES therefore recommends to limit landings in 2008
to 150 000 t.

pected to lead to landings of 57 000 t—107 000 t in 2008.

Short-term implications

The short-term prognosis is made using the Fy, (2004-2006 average) assumption for the intermediate year. Fy, landings for 2007 correspond to
127 000 t, which is below the agreed TACs (123 000 t for the North Sea plus Illa, and 13 000 t for Division VIa)

Outlook for 2008

Basis: F(2007) = F04-06 = 0.23; R07-09 = GM88-04 = 124.5; SSB(2008) = 325;landings (2007) = 127.

Rationale TAC TAC TAC Basis F SSB %SSB % TAC
(2008) change " | change ?
Ila & IV VI 2008 2009
(2008)° (2008)°
Zero catch 0 F=0 0 439 35
Status quo 122 111 11 F,, 0.23 316 -3 -10
High long-term 57 51.9 5.1 F(long-term yield) 0.1 381 2 -58
yield
Agreed 18 16.4 1.6 TAC(man. plan) * 0.1 0.03 421 30 -87
management
plan 44 40 4 TAC(man. plan) * 0.25 0.07 395 22 -68
83 75.5 7.5 TAC(man. plan) * 0.50 0.15 355 9 -39
118 107.4 10.6 TAC(man. plan) * 0.75 0.225 320 -2 -13
138 125.6 124 TAC(man. plan) * 0.90 0.27 301 -7 1
150 136.5 13.5 TAC(man. plan) 0.3 288 -11 10
162 147.4 14.6 TAC(man. plan) * 1.1 0.33 277 -15 19
179 162.9 16.1 TAC(man. plan) * 1.25 0.38 260 -20 32
Precautionary 24 21.8 2.2 TAC(F;,)* 0.1 0.04 415 28 -82
limits 57 51.9 5.1 TAC(F,0)* 0.25 0.1 381 2 -58
107 97.4 9.6 TAC(Fpa)* 0.5 = Fppx 0.2 331 2 -21
150 136.5 13.5 TAC(Fy,)* 0.75 0.3 288 -11 10
173 157.4 15.6 TAC(F,)* 0.90 0.36 266 -18 27
188 171.1 16.9 Fp, (= Fy *1.71) 0.4 251 -23 38
202 183.8 18.2 TAC(Fp,)* 1.1 0.44 238 -27 49
221 201.1 19.9 TAC(Fp,)* 1.25 0.5 220 -32 63

Weights in ‘000 t. Shaded scenarios are not considered consistent with the precautionary approach.
" SSB 2009 relative to SSB 2008.
' TAC 2008 relative to TAC 2007.

* Landings split according to the average in 1993-1998, i.e., 91% in Illa&IV and 9% in VL.
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Management considerations

The ICES advice applies to saithe in the the three areas Division Illa,
and Subareas IV and VI.

Because of its life-history, saithe in the North Sea is partly geo-
graphically protected from heavy exploitation as juveniles.

The reported landings have been lower than the TACs during the last
five years. Information from fishers indicates that very low prices for
saithe combined with high fuel prices are causing this.

Factors affecting the fisheries and the stock

Changes in fishing technology and fishing patterns

Variations in EU and Norwegian mesh size regulations in the saithe
fishery in 2001-2003 might have contributed to changes in the ex-
ploitation pattern (spatial and temporal changes in size-specific fish-
ing mortality between years).

Scientific basis

Data and methods

The stock is assessed using an age-based model (XSA), calibrated by
two commercial cpue series and two survey indices.

There are no discard estimates for the majority of this fishery, and
therefore no discards have been included in the assessment.

Information from the fishing industry

The reported landings in the last years have been lower than the
TACs. Information from fishers indicates that very low prices on
saithe, coupled with high fuel prices, are causing these reductions in
targeted fisheries.

Uncertainties in assessment and forecast

The major uncertainty is the lack of information on year-class
strength for ages 1-3. IMR in Bergen, Norway began an acoustic
survey along the west coast of Norway in 2006 to measure the rela-
tive abundance of saithe between 2 and 4 years old (when the saithe
is distributed along the coast).

Comparison with previous assessment and advice

The estimates of SSB in 2007 and F in 2006 were similar to the pre-
vious assessment (Figure 6.4.12.3). The basis of the advice is un-
changed.

Source of information

Report of the Working Group on the Assessment of Demersal Stocks
in the North Sea and Skagerrak, 1-8 May 2007(ICES CM 2007/
ACFM:18).

Saithe in I11a and IV
Year ICES Single-Stock Exploitation Predicted land- Predicted land-  Agreed Official ACFM
Advice Boundaries ings corresp. to ings correp. to TAC landings landings
advice single-stock

exploitation

boundaries
1987 Reduce F <198 173 154 149
1988 60% of F(86); TAC 156 165 113 107
1989 No increase in F; TAC 170 170 92 92
1990 No increase in F; TAC 120 120 85 88
1991 No increase in F; TAC 125 125 93 99
1992 No increase in F; TAC 102 110 92 92
1993 70% of F(91) ~ 93 000 t 93 93 99 105
1994 Reduce F by 30% 72 97 90 102
1995 No increase in F 107 107 97 113
1996 No increase in F 111 111 96 110
1997 No increase in F 113 115 86 103
1998 Reduce F by 20% 97 97 88 100
1999 Reduce F to F, 104 110 108 107
2000 Reduce F by 30 % 75 85 85 87
2001 Reduce F by 20 % 87 87 88 90
2002 F<Fy <135 135 113 117
2003 F<Fy <176 165 105 102
2004 F<Fp <211 190 87 100
2005 F according to man. plan * <137 145 111 112
2006 F according to man. plan (< F, ) * <123 123 110 117
2007 F according to man. plan (< F, ) * <124 123
2008 F according to man. plan (< Fp, ) * <137

Weights in ‘000 t.

* Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries.
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Saithe in VI

Year ICES Single-stock exploitation Predicted  Predicted catch ~ Agreed Official ACFM
Advice boundaries landings  corresp to sin- TAC landings  landings
corresp. gle-stock ex-
to advice ploitation
boundaries
1987 F reduced towards Fpn, 19 27.8 32.5 314
1988 80% of F(86); TAC 35 35 32.8 342
1989 F <0.3; TAC 20 30 224 25.6
1990 80% of F(88); TAC 24 29 18.0 19.9
1991 Stop SSB decline; TAC 21 22 17.9 17.0
1992 Avoid further reduction in SSB <19 17 10.8 11.8
1993 F=0.21 6.3 14 14.5 13.9
1994 Lowest possible F 14 13.0° 12.8
1995 Significant reduction in effort - 16 10.6> 11.8
1996 No increase in F 10.2' 13 9.4° 9.4
1997 Significant reduction in F 12 8.6 9.4
1998 60% Reduction in F 4.8 10.9 747 8.4
1999 60% reduction in F 4.8 7.5 6.8 7.3
2000 Reduce F by 30 % 6.0 7 6.4 59
2001 Reduce F by 20 % 9.0 9 8.7 8.4
2002 F <Fp, <13 14 5.6 52
2003 F <Fp, <17 17.1 5.0 53
2004 F<F,, F<F,, <21 <21 20 1.6 44
2005 F <F,, F according to man. plan <14 <14 15 8.7 5.7
2006 * F according to man. plan (< F,,) * <12 13 9.4 8.6
2007 F according to man. plan (< F, ) * <12 13
2008 F according to man . plan * <14

Weights in ‘000 t.
'Status quo catch.
? Incomplete data.

* Single-stock boundary and the exploitation of this stock should be conducted in the context of mixed fisheries.

Saithe in Sub-area IV, Division llla (Skagerrak) & Sub-area VI

Recruitment. Age: 3 (millions)

SSB ('000 tonnes) Fishing mortality: 3-6
400 0.90 0.5
350 A 0.80 A 0.45
| 0.4
300 | 0.70
0.35 1
060 A
250 031
0.50 1
200 1 0.25 1
0.40 1
150 1 0.2 1
0.30 A
0.15
100
0.20 0.1 1
501 0.10 1 0.05 -
0 T T T 0.00 T T T 0
1990 1995 2000 2005 1990 1995 2000 2005 1990

1995 2000 2005

Figure 6.4.12.3

was changed from 1 to 3 in 2004.
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Saithe in Subarea IV, VI, and Division Illa. Historical performance of the assessments. Note: recruitment age
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Table 6.4.12.1 Saithe in Subarea IV, Division Illa (Skagerrak), and Subarea VI.

SAITHE IV and llla

Country 1999 2000 2001 2002 2003  2004*  2005* 2006
Belgium 200 122 24 107 45 22 28 16
Denmark 4494 3529 3575 5668 6954 7991 7498 7471
Faroe Islands 1101 - 289 872 495 558 184 62
France 24305 19200 20472 25441 18001 13628 10768 15739
Germany 10481 9273 9479 10999 8956 9589 12401 14390
Greenland - 601> 1526 62 1616 403 - -
Ireland - 1 - - - 1 - 0
Netherlands 7 11 20 6 11* 3 40 28
Norway 56150 43665 44397 60013 61735 62783 67365 61268
Poland 862 747 727 752 734* 0 1100 -
Russia - 67 - - - - 35 2
Sweden 1929 1468 1627 1863 1876 2249 2114 1695
UK (E/W/NI) 2874 1227 1186 2521 1215 457 1190 o oo
UK (Scotland) 5420 5484 5219 6596 5829 5924 7703

Total reported 107823 85395 88541 114900 107467 103608 110575 109800
Unallocated -509 2281 1030 1291 5809  -3646 968 7312
W.G. Estimate 107314 87676 89571 116191 101658 99962 111543 117112
TAC 110000 85000 87000 135000 165000 190000 145000 123250

*Preliminary, 1repor‘tedbyTACarea, lla(EC), llla-d(EC) and IV, 2Preliminary data reported in IVa
**Scotland+E/W/NI combined

SAITHE VI

Country 1999 2000 2001 2002 2003 2004* 2005* 2006
Faroe Islands 2 - - - 2 34 21 76
France 3467" 3310 5157 3062 3499 3053 3452 5782
Germany 250 305 466 467 54 4 373 532
Ireland 320 410 399 91 170 95 168 243
Norway 126 58 31 12 28 16 20 28
Russia 3 25 1 1 6 6 25 7
Spain 23 3 15 4 6 2 3 -
UK (E/W/NI) 503 276 273 307 263 37 203 2748%*
UK (Scotland) 2084 2463 2246 1567 1189 1563 4433

Total reported 6778 6850 8588 5513 5215 4810 8699 9416
Unallocated 564 -960 -1770 -327 35 -296 -2960 848
W.G.Estimate 7342 5890 6818 5186 5250 4514 5739 8568
TAC 7500 7000 9000 14000 17119 20000 15044 12787

*Preliminary, 'reported by TAC area, lla(EC), llla-d(EC) and IV
**Scotland+E/W/NI combined

SAITHE IV, llla and VI
1999 2000 2001 2002 2003 2004 2005 2006
WG estimate 114656 93566 96389 121377 106908 104476 117282 125680
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Table 6.4.12.2 Saithe in Subarea IV, Division Illa (Skagerrak), and Subarea VI.

Year Recruitment SSB Landings Mean F
Age 3 Ages 3-6
thousands tonnes tonnes
1967 127000 150800 88300 0.322
1968 114000 211700 113800 0.291
1969 301000 264000 130600 0.262
1970 292000 312000 235000 0.408
1971 328000 429600 265400 0.329
1972 171000 474100 261900 0.395
1973 153000 534500 242500 0.416
1974 149000 554900 298400 0.556
1975 181000 472100 271600 0.482
1976 384000 351500 344000 0.760
1977 118000 263100 216400 0.615
1978 92000 268100 155100 0.477
1979 78000 241000 128400 0.396
1980 67000 235100 131900 0.443
1981 173000 241200 132300 0.306
1982 110000 210400 174400 0.469
1983 118000 214100 180000 0.549
1984 205000 176400 200800 0.678
1985 311000 160500 220900 0.717
1986 287000 151300 198600 0.825
1987 112000 152400 167500 0.654
1988 115000 147000 135200 0.636
1989 77000 113500 108900 0.695
1990 120000 100800 103800 0.620
1991 139000 97600 108000 0.587
1992 93000 99800 99700 0.626
1993 152000 105700 111500 0.511
1994 103000 114000 109600 0.516
1995 226000 135300 121800 0.423
1996 110000 157200 115000 0.420
1997 164000 195900 107300 0.294
1998 72000 194700 106100 0.350
1999 140000 204400 110700 0.364
2000 95000 192100 91300 0.308
2001 232000 214800 95000 0.277
2002 188000 207900 115400 0.248
2003 135000 243900 105600 0.223
2004 83000 291000 104200 0.190
2005 200000 299200 124500 0.260
2006 152000 298300 125700 0.252
2007 124000 324000
Average 161675 237048 156428 0.454
Annex 6.4.12 Management plan on the basis of a scientific evaluation by ICES, will result in a
fishing mortality rate equal to 0.30-0.20*%200 000-SSB)/94
In 2004 EU and Norway “agreed to implement a long-term plan for 000.
the saithe stock in the Skagerrak, the North Sea and west of Scot- 4. Where the SSB is estimated by the ICES to be below the mini-
land, which is consistent with a precautionary approach and de- mum level of SSB of 106 000 tonnes the TAC shall be set at a
signed to provide for sustainable fisheries and high yields. The plan level corresponding to a fishing mortality rate of no more than
shall consist of the following elements: 0.1 ’
5. Where the rules in paragraphs 2 and 3 would lead to a TAC
1. Every effort shall be made to maintain a minimum level of which deviates. by more {han 15% from t.he TAC the preceding
Spawning biomass (SSB) greater than 106 000 tonnes (Biy,). year the Parties shall fix a TAC that is no more than 15%
2. Where the SSB is estimated to be above 200 000 tonnes the greal?r or ]5% less than the TACoftheprecedmgyear. .
Parties agreed to restrict their fishing on the basis of a TAC 6. Norw:thslandl.ng paragraph 5 the Parties may where consid-
consistent with a fishing mortality rate of no more than 0.30 for ered appropriate reduce.the TAC by more than 15% compared
appropriate age groups. to the.TAC oft.heprecedmgyear.
3. Where the SSB is estimated to be below 200 000 tonnes but 7. A review of this arrangement shall take place no later than 31
above 106 000 tonnes the TAC shall not exceed a level which, December 2007.
8. This arrangement enters into force on 1 January 2005.”
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West of Scotland Herring

(Division Vla (North))

For latest information, see: http://www.ices.dk

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See West of Scotland and Rockall Overview for
mixed fishery advice).

FSS agrees with the ICES advice that this stock is
currently fluctuating at a low level and is being ex-
ploited slightly above F, . FSS notes that fishing
according to the proposed management plan would
imply catches of 15,000 t in 2008. The assessment is
considered to be noisy but unbiased.

FSS agrees with ICES that if there is an increasing
catch on the mixed stock fishery in Division VlaN,
this should be considered in the management of the
Division VlaS component which is in a depleted
state. FSS notes that ICES plans to investigate
means to assess and manage the metapopulation
formed by this stock and stocks in Divisions VlaS,
Vlib,c and VllaN.

Fishing mortality in the range of the long term
management plan is expected to give high long
term yield and low risk of stock depletion

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see table
on page 46). For west of Scotland herring, FSS inter-
prets that the proposal would result in a TAC which
follows the management plan.

CURRENT MANAGEMENT

e There are no explicit management objectives for this
stock but a proposed management plan is being dis-
cussed.

e This management plan, which is subject to an evalua-
tion of a year-on-year TAC constraint has been pro-
posed as follows:

o F=0.25if SSB > 75,000 t Optional year on year
TAC constraint.

o F=0.2 if SSB < 75,000t No constraint on TAC.

o F=0  if SSB falls below By.

e This management plan has been tested and found to
be in accordance with the precautionary approach.

e The overall TAC in 2007 was 34,000 t. The EU share
of the total TAC is 33,340 t while the Irish share of
the EU quota was 5,036 t.
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Vb1l

Red Boxes-TAC/Management Areas  Blue Shading— Assess-

2007% Quota Allocations

BIRE 15.1%
B GER 11.2%
OFRA 2.1%
ENL 11.2%
B UK 60.4%

ADDITIONAL INFORMATION

. The 1998 year class remains the strongest one to en-
ter the fishery in recent years. The 2001 and 2002
year classes are weak.

2. The 2006 landings were 27,346 t and the TAC has
generally not been restrictive. The reported Irish
landings in 2006 were around 4,350 t.

3. Historically there was misreporting from Sub-area IV
whereby official landings from Division VIaN were
higher than the actual catches. The figure for misre-
porting in 2006 is 6,800 tonnes. This has decreased
significantly from 2005 where misreporting was esti-
mated at around 17,000 t.

4. There has been considerable uncertainty in the land-
ings data in the past. Recent revisions of catch data
have improved this uncertainty. Enforcement has im-
proved since 2005 and catch figures are now consid-
ered to be more accurate.

5. The recent increases in F are associated with the in-
creased enforcement and reduced area misreporting
from Division IVa.

6. The major landings are taken by the U.K (Scotland)
midwater trawl fleets. Ireland, Netherlands, Ger-
many, France and the Faroes also report landings.

7. There was no agreed assessment in 2006 but due to
the improved acoustic survey an agreed assessment
was possible in 2007.
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8. The stock identity of herring west of the British Isles
was reviewed by the EU-funded project WESTHER.
The results have shown that the herring populations
in this area and in Divisions VIaS, VlIb,c and Vlla(N)
form a metapopulation. A study group will be estab-
lished to investigate means to assess and manage the
metapopulation. The management plan for ViIaN is
being followed in the short term.

2006 Age Distribution: International Landings, Herring in ViaN
30
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ICES ADVICE

5.4.30

State of the stock

Spawning Fishing mortal- | Fishing mor- | Fishing mor-
biomass in ity in relation to | tality inrela- | tality in rela-
relation to precautionary tion to high- tion to
precaution- limits est yield agreed target
ary limits

Undefined Undefined Overex- NA

ploited

Based on the most recent estimates of SSB and fishing mortality, ICES
considers that the stock is currently fluctuating at a low level and is
being exploited slightly above F,. The 2001 and 2002 yearclasses are
very weak.

Management objectives

0 1 2 3 45 . 6 7 8 9 10 There are no explicit management objectives for this stock.
Age (Wrings) However, a proposed management plan is currently being discussed.
This management plan was evaluated by ICES in 2005 and found to
be consistent with the precautionary approach.
Reference points
Type Value Technical basis
Biim 50000t Lowest reliable estimate of SSB
Bpa Not defined
P ti h
recautionary approac Fo Not dofined
Fpa Not defined
Targets F, Not defined
Unchanged since 2004

Yield and spawning biomass per Recruit F-reference points

Fish Mort Yield/R SSB/R
Ages 3—6
Average last 3 years 0.20 0.04 0.16
Frnax N/A
Fo. 0.18 0.03 0.18
Fned 0.22 0.04 0.15

Management evaluations suggested an Fp,,, = 0.25.

Single-stock exploitation boundaries

Exploitation boundaries in relation to the proposed management
plan

Fishing according to the proposed management plan would imply
catches up to 15 000 tonnes. The proposal was evaluated and found
to be consistent with the precautionary approach.

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

Fishing mortality is in the range of the target mortality of the pro-
posed management plan, and this is expected to give a high long-
term yield and a low risk of stock depletion.
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Exploitation boundaries in relation to precautionary limits

Precautionary reference points for fishing mortality have not been
defined for this stock. Any management measure should have a
high probability of avoiding Bijim.

Conclusions on exploitation boundaries

In the absence of exploitation boundaries in relation to precaution-
ary limits ICES recommends to fish according to the proposed man-
agement plan.
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Short-term implications

Outlook for 2008
Basis: F (2007)= 0.46; SSB (2007) = 66 510 t; landings (2007) = 34 000t (TAC constraint).
Rationale Catches (2008) Basis F(2008) SSB(2009) o TA(f)
change

Zero catch 0 F=0 F=0 96900 -100%
Fin” 15003 F=0.2 F=0.2 75403 -56%
Fi” -Fuey 18369 F=0.25 F=0.25 70914 -46%
Proportion F 21594 F=F*1.2 F=0.30 66730 -36%
Proportion F 24685 F=F,*14 F=0.35 62828 -27%
Proportion F 27647 F=F,*1.6 F=0.40 59189 -19%
F 2007 31036 F=0.46 F=0.46 55149 -9%

Weights in ‘000 tonnes.
" TAC 2008 relative to TAC 2007.

? Fiy is the intermediate F of the suggested management plan.
3 Fy is the long-term F of the suggested management plan.

Management considerations

There has been considerable uncertainty in the level of landings
from this area in the past. Recent revisions to catch data have re-
duced some of this uncertainty. Enforcement has improved since
2005 and catch figures are more accurate. In 2006 the stock was
more heavily exploited than it has been since 1999. This recent
increased F is associated with increased enforcement and reduction
of area misreporting from Area [Va.

The stock identity of herring west of the British Isles was reviewed
by the EU-funded project WESTHER. This identified VIaN as an
area where catches comprise a mixture of fish from Areas VIaN,
VIaS, and VIIaN. Concerning the management plan for VIaN, ICES
has advised that herring components should be managed separately
to afford maximum protection. If there is an increasing catch on the
mixed fishery in VIaN, this should be considered in the manage-
ment of the VIaS component which is in a depleted state. It will be
a number of years before ICES can provide a fully operational inte-
grated strategy for these units. In this context ICES recommends
that the previously endorsed plans for VIaN should be continued
(see Section 5.3.3.1). If the proposed management plan were to be
implemented in 2008, the current low status of the stock would
imply that the 15% TAC reduction limits would not apply.

Ecosystem considerations

Irregular cycles are shown in the productivity of herring stocks
(weights-at-age and recruitment). There are many hypotheses as to
the cause of these changes in productivity, but in most cases it is
thought that the environment plays an important role (through trans-
port, prey, and predation). Coincident periods of high and low pro-
duction have been seen in the herring in Vla (N) and Irish Sea her-
ring. Exploitation and management strategies must account for the
likelihood of productivity changing. The VIa (N) herring stock has
shown a marked decline in productivity during the late 1970s and
has remained at a low level since then.

Factors affecting the fisheries and the stock

Changes in fishing technology and fishing patterns

Historically, catches have been taken from this area by three fisher-
ies:

i. A Scottish domestic pair trawl fleet and the Northern Irish
fleet operated in shallower, coastal areas, principally fishing
in the Minches and around the Island of Barra in the south;
younger herring are found in these areas. This fleet has re-
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Shaded scenarios are not considered consistent with the precautionary approach.

duced in recent years.

The Scottish single-boat trawl and purse-seine fleets, with
refrigerated seawater tanks, targeting herring mostly in the
northern North Sea, but also operating in the northern part of
Vla (N). This fleet now operates mostly with trawls, but many
vessels can deploy either gear.

An international freezer-trawler fishery has historically oper-
ated in deeper water near the shelf edge where older fish are
distributed. These vessels are mainly registered in the Nether-
lands, Germany, France, and England, but most are Dutch
owned.

iii.

In recent years the age structure of the catch of these last two fleets has
become more similar. A stricter enforcement regime in the UK is re-
sponsible for the major decrease in area misreporting in 2006.

Scientific basis

Data and methods

The acoustic survey used to tune the assessment has been re-
evaluated and found to provide a useful, but noisy signal for tuning
the assessment. Misreporting has decreased in 2006 and the quality
of the catch data has improved.

Uncertainties in assessment and forecast

The assessment is considered to be noisy but unbiased. Medium-term
evaluations of the management plan have been carried out assuming
the same level of noise as seen in the assessment. This year the assess-
ment of the current biomass is more certain than last year.

Comparison with previous assessment and advice

There was no agreed assessment in 2006, but the data basis has im-
proved and an assessment was agreed upon this year (figure
5.4.30.3). The basis for the advice has changed: last year it was
based on status quo TAC, this year the advice is based on the pro-
posed management plan.

Source of information

Report of the Herring Assessment Working Group for the Area South
of 62°N, 13-22 March 2007 (ICES CM 2007/ACFM:11).
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ICES Predicted catch Agreed Disc. ACFM
Year Advice corresp. to advice TAC slip. Catch'
1987 Reduce F to Fy /status quo F 38-55 49.7 44
1988 TAC 46 49.8 36
1989 TAC 58 58 1.6 34
1990 TAC 61 75 1.3 45
1991 TAC 57 62 1.2 29
1992 TAC 62 62 0.2 29
1993 Catch at status quo F 54-58 62 0.8 32
1994 Catch at status quo F 50-60 62 0.7 24
1995 No specific advice 60° 77 30
1996 No advice because of misreporting - 83.57 26
1997 Catch at status quo F 83.57 0.1 333
1998 Catch at status quo F 59 80.37 0.9 33
1999 Average catches, 1991-1996 28 68 30
2000 Average catches, 1991-1996 28 42 18
2001 Average catches, 1991-1999 30 36.36 24
2002 Average catches, 1991-1999 30 36.36 33*
2003 Catch at status quo F 30 30 28*
2004 F=0.30 41 30 0.1 25*
2005 Catch at status quo F 30 30.1 14*
2006 Catch at status quo F 34 34 27
2007 Status quo TAC advice 34 34
2008 Fid management plan 15
Weights in ‘000 t.
! Adjusted for misreporting.
? Catch at status quo F.
) Revised down from 60 in 1999.
“ Revised at HAWG 2007.
% Fiy is the intermediate F of the suggested management plan.
Herring in Division Vla (North)
350 SSB ('000 tonnes) 0.80 Fishing mortality: 3-6 25 Recruitment. Age: 1 (millions)
300 4 070 1
2
0.60 -
250
0.50 -
200 1 1.5 A
0.40 A
150
0.30 i
100 + 0.20
' 051
50 0.10 1
0 T T 0.00 T T T 0 T T T
1990 2000 2005 1990 1995 2000 2005 1990 1995 2000 2005
Figure 5.4.30.3 Herring in VIa (N). Historical performance of the assessments. Note: assessments prior to 2001 not comparable

with recent assessments.
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Table 5.4.30.1

Herring in Vla (N). Catch in tonnes by country, 1983—-2006. These figures do not in all cases correspond
to the official statistics and cannot be used for management purposes.

Country 1983 1984 1985 1986 1987 1988 1989 1990
Denmark 96

Faroes 834 954 104 400 326
France 1313 20 18 136 44 1342 1287
Germany 6283 5564 5937 2188 1711 1860 4290 7096
Ireland 6000 6800 6740 8000 10000
Netherlands 20200 7729 5500 5160 5212 6131 5860 7693
Norway 7336 6669 4690 4799 4300 456 1607
UK 31616 37554 28065 25294 26810 26894 29874 38253
Unallocated -4059 16588 -502 37840 18038 5229 2123 2397
Discards 1550 1300
Total 63523 75154 43814 81699 63007 47354 53039 69959
Area-Misreported -19142 -4672 -10935 -18647 -11763 -19013 -25266
WG Estimate 63523 56012 39142 70764 44360 35591 34026 44693
Source (WG) 1985 1986 1987 1988 1989 1990 1991 1992
Country 1991 1992 1993 1994 1995 1996 1997 1998
Denmark

Faroes 482

France 1168 119 818 274 3672 2297 3093 1903
Germany 6450 5640 4693 5087 3733 7836 8873 8253
Ireland 8000 7985 8236 7938 3548 9721 1875 11199
Netherlands 7979 8000 6132 6093 7808 9396 9873 8483
Norway 3318 2389 7447 8183 4840 6223 4962 5317
UK 32628 32730 32602 30676 42661 46639 44273 42302
Unallocated -10597 -5485 -3753 -4287 -4541 -17753 -8015 -11748
Discards 1180 200 700 62 90
Total 50608 51578 56175 54664 61271 64359 64995 65799
Area-Misreported -22079 -22593 -24397 -30234 -32146 -38254 -29766 -32446
WG Estimate 28529 28985 31778 24430 29575 26105 35233* 33353
Source (WG) 1993 1994 1995 1996 1997 1997 1998 1999
Country 1999 2000 2001 2002 2003 2004 2005 2006
Denmark

Faroes 800 400 228 1810 570
France 463 870 760 1340 1370 625 613 701
Germany 6752 4615 3944 3810 2935 1046 2691 3152
Ireland 7915 4841 4311 4239 3581 1894 2880 4352
Netherlands 7244 4647 4534 4612 3609 8232 5132 7008
Norway 2695

UK 36446 22816 21862 20604 16947 17706 17494 18284
Unallocated -8155 878 -7

Discards 123 772 163
Total 61514 37789 35411 36283 28835 29854 31392 34230
Area-Misreported -23623 -19467 -11132 -8735 -3581 -7218 -17263 -6884
WG Estimate 29736 | 18322% | 24556° | 32914% | 28081$ | 25021° | 14129° 27346
Source (WG) 2000 2001 2002 2003 2004 2005 2006 2007

*WG estimate for 1997 has been revised according to the Bayesian assessment (see text Section 5.1.3 of 2000 report).
SRevised at HAWG 2007.

231

West of Scotland Herring



Table 5.4.30.2 Herring in Division VIa (North).

Year Recruitment SSB Landings Mean F
Age 1 Ages 3-6
thousands tonnes tonnes

1958 2212700 213788 59669 0.3105
1959 2207110 229855 65221 0.2810
1960 647460 266482 63759 0.1795
1961 1317900 266665 46353 0.1206
1962 2357340 255902 58195 0.1927
1963 2154720 279650 49030 0.1730
1964 993210 325431 64234 0.1454
1965 7931830 331998 68669 0.1519
1966 1073170 443967 100619 0.1850
1967 2509730 473104 90400 0.1843
1968 4107180 448629 84614 0.1400
1969 3000720 484835 107170 0.2366
1970 3441280 451154 165930 0.3534
1971 9575740 322203 207167 0.7801
1972 2676160 449079 164756 0.3621
1973 1075080 388257 210270 0.6026
1974 1674990 205535 178160 0.9531
1975 2116660 108162 114001 0.9061
1976 614530 74599 93642 1.0609
1977 626140 53217 41341 0.9779
1978 915990 50015 22156 0.6483
1979 1219400 76219 60 0.0007
1980 892140 126093 306 0.0004
1981 1667530 133595 51420 0.3585
1982 777670 111549 92360 0.6683
1983 3036180 82975 63523 0.7033
1984 1152680 123173 56012 0.5044
1985 1214240 152361 39142 0.3046
1986 904610 138659 70764 0.5066
1987 2148730 129575 44360 0.3274
1988 927030 155111 35591 0.2729
1989 880110 172862 34026 0.2369
1990 438460 164407 44693 0.3316
1991 384680 133997 28529 0.2442
1992 799660 110473 28985 0.2706
1993 602380 105026 31778 0.2373
1994 855320 96351 24430 0.2216
1995 668080 77034 29575 0.2562
1996 866000 123385 26105 0.1668
1997 1538700 79138 35233 0.4801
1998 482370 103762 33353 0.4445
1999 307380 87029 29736 0.3089
2000 1726800 75351 18322 0.2065
2001 955630 121998 24556 0.2303
2002 921180 137261 32914 0.2476
2003 363590 128104 28081 0.2288
2004 259390 110412 25021 0.2002
2005 168210 88261 14129 0.1264
2006 112240 77787 27346 0.2755
2007 604980* 74047

Average 1602100 188370 61749 0.3532

* Geometric mean for the years 1989-2005.
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West of Scotland Sprat

(Division Vla)

! MMarine Institute

- Foras na Mara

Fisheries Science Services

ADDITIONAL INFORMATION

A number of vessels using mid water trawls take part
in the fishery. The fishery takes place in shallow in-
shore areas mainly during autumn.

2. Most of the landings are by Scottish and Irish vessels.
Landings fluctuate highly from year to year depending
FSS -SINGLE STOCK CONSIDERATIONS on markets and availability for other pelagic species.
Sprat fisheries display large inter-annual variation, 3.  Sprat landings are being curtailed due to the by-catch
both spatially and temporally. In light of decreased of other species, mainly mackerel and herring, in this
quotas for herring, effort may be displaced onto fishery.
sprat. This should be monitored. In order to pre- 4. Sprat, from both targeted fisheries and as part of
vent an increase in effort, precautionary TACs herring fishery by-catch, have been sampled by FSS
should be implemented in Sub-area VI and Sub- since 2000.
area VIl 5.  The degree of species misreporting between herring
and sprat needs to be evaluated before advice can be
given
CURRENT MANAGEMENT
e  There are no management regulations for sprat fish-
eries around Ireland.
e  There are no TACs for sprat in Irish waters. A TAC is
in place in the English Channel and in the North Sea.
Table I. Landings of Sprat from Vla 1995-2006.
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Denmark 241 . . 40 887 . . na
Faeroe Islands . . . . . . . . . . 252 na
Ireland . 269 1596 94 2533 3447 4 1333 1060 97 1134 na
UK(E,W &NI) . 7502 6428 8187 5758 4487 12084 1099 3015 1488 1057 na
UK - Scotland 4124 2350 5313 3467 8161 4238 1294 2657 2593 1416 . na
4365 10121 13337 11788 16452 12172 13382 5089 7555 3001 2443 na
Source ICES
Sprat Landings Vla
O Denmark B Faeroe Islands
14 0O Germany O Ireland
B Netherlands O Norw ay
12 4 B UK(EW&N) 0 UK- Scotland
A
(=}
o
% 8-
g \ A
c 61
c
R4 A
. \/\/\—/\///
0 T T T T T T T T T
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Year

Figure I.  Landings of Sprat from Division Vla.
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Ecosystem Overview for the Celtic Sea

Summary table of the ICES Ecosystem overview for the Celtic Sea
(Information condensed from ICES WGRED, 2007 see WG report for further details and reference list)

Physics

Bathymetry

Shelf sea south of Ireland, limited to the west by the slope of the Porcupine seabight and
the Goban Spur.

Circulation

Along the shelfedge, there is a poleward flowing ‘slope current’; on the shelf a weaker cur-
rent flows north from Brittany across the mouth of the channel. Thermal stratification and
tidal mixing generates the Irish coastal current which runs westwards in the Celtic Sea and
northwards along the west coast of Ireland. Several rivers discharge freshwater into the
ecoregion and influence the circulation patterns, these are notably the River Loire, the Sev-
ern and the Irish rivers Lee and Blackwater.

Fronts

The Irish Shelf Front is located to the south and west of Ireland (at c. |1°W), and consists
of a tidal mixing front existing all year-round. On shelf, there are the Ushant Front in the
English Channel and the Celtic Sea front at the southern entrance to the Irish Sea.

Temperature

Sea surface temperatures measured in coastal stations northwest of Ireland since the 1960s
show a trend of sustained positive temperature anomalies from 1990, while CTD measure-
ments made along a section at 53° N since 1999 show warmer conditions in 2003 and
2004, broadly consistent with other regions of the NW European shelf

Biology

Phytoplankton

Productivity is reasonably high on the shelf with a rapid decrease west of the shelf break.
Continuous Plankton Recorder data suggests a steady increase in phytoplankton over at
least the last 20 years. Toxic algal blooms occur around Irish oasts esp. along the southwest
of Ireland.

Zooplankton

CPR data suggest an overall decline in the abundance of zooplankton in recent years. Ca-
lanus abundance is now below the long term mean.

Benthos, larger
invertebrate,
biogenic habitats

The major commercial invertebrate species is Norway-lobster (Nephrops norvegicus). Two
epibenthic assemblages predominate in the Celtic Sea: one along the shelf edge and the
slope, dominated by the anemone Actinauge Richard and a more widely distributed assem-
blage on the continental shelf, domination of P. prideaux and other mobile invertebrates
(shrimps and echinoderms).

Fish Community

The area is a spawning area for key migratory fish species, notably mackerel Scomber scom-
brus and horse mackerel Trachurus trachurus. On the continental shelf the main pelagic spe-
cies are herring Clupea harengus, sardine Sardina pilchardus and sprat Sprattus sprattus. The
groundfish community consists of over a hundred species with the most abundant 25 mak-
ing up 99% of the total biomass. Surveys revealed a downward trend in the biomass and
abundance of cod, whiting and hake between 1993 and 2000, in particular in the latter part
of the time-series.

Birds, Mammals &

Elasmobranches

Basking shark (Cetorhinus maximus) is seen throughout area but the stock seems to be se-
verely depleted. The Harbour porpoise Phocoena phocoena is the most numerous cetacean
in the region. Bottlenosed dolphin Tursiops truncatus occur in large numbers while the com-
mon dolphin Delphinus delphis is also widely distributed in the area. White-beaked dolphin
and White-sided dolphin (Lagenorhynchus albirostris and L. acutus) occur over much of the
shelf area. Grey seals (Halichoerus grypus) are common in many parts of the area. Petrels
(fulmar and storm-petrel) dominate the seabird populations in the west of Ireland and
Celtic Sea region but there are also large breeding colonies of kittiwake, guillemot and gan-
net.
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Environmental Increasing temperature and changes in zooplankton communities are likely to have an impact
signals & on the life histories of many species. There has been a northward shift in the distribution of
implications some fish with an increase of Seabass Dicentrarchus labrax and red mullet Mullus surmuletus
populations around British coasts. The region also recently experienced an unprecedented
increase in the numbers of snake pipefish, Entelurus aequoreus. Abundance of herring Clupea
harengus and pilchard Sardina pilchardus occurring off the south-west of England, closely corre-
sponded with fluctuations in water temperature. Sardines were generally more abundant and
extended further to the east when the climate was warmer whilst herring were generally
more abundant in cooler times.

Fishery effects on | The area has a number of severely depleted stocks e.g. cod, whiting and plaice. A signifi-
benthos and fish | cant proportion of the catch of the demersal fleets is discarded. Fishing has impacted due
communities to high levels of exploitation. The size structure of the fish community has changed signifi-
cantly over time, and a decrease in the relative abundance of larger fish has been accompa-
nied by an increase in smaller fish (4—25g) Temporal analyses of the effects of fishing and
climate variation suggest that fishing has had a stronger effect on size-structure than
changes in temperature. A marked decline in the mean trophic level of the fish community
over time has been documented and this has resulted from a reduction in the abundance
of large piscivorous fishes such as cod and hake, and an increase in Nephrops and smaller
pelagic species which feed at a lower trophic level. Cetacean bycatch has been noted in
some fisheries, particularly in the pelagic trawl fishery for mackerel and horse mackerel in
the SW of Ireland.

FSS ECOSYSTEM CONSIDERATIONS

FSS advises that the following considerations should be taken into account in developing ecosystem based
advise for Celtic Sea fisheries:

o Fishing has impacted a number of commercial species, with some commercial species such as Cod,
Plaice and Herring now severely depleted.
o A reduction in the abundance of large piscivorous fishes such as cod and hake, and an increase in

smaller pelagic species and Nephrops, which feed at a lower trophic level has resulted in a marked
decline in mean trophic level of the fish community over time.

o There has been a change in the size structure of the fish community over time with an increase in
smaller fish and a reduction in larger fish. Temporal analyses of the effects of fishing and climate
variation suggest that fishing has had a stronger effect on size-structure than changes in tempera-
ture.

o The inshore areas of the Celtic Sea contain some important spawning grounds for herring. Aggre-
gate extraction and dumping of dredge spoil are likely to have negative affects on Herring recruit-
ment due to perturbation of the spawning beds and an increase in turbidity.

o There has been an increase in water temperatures in this ecoregion which is likely to affect the dis-
tribution area of some fish species. Evidence to date suggest that a changing environmental regime
can have an impact on recruitment and stocks in the southern end of their geographical species
range might be particular vulnerable. In addition, the combined effects of overexploitation and envi-
ronmental variability might lead to a higher risk of recruitment failure and decrease in productivity.

Ref: ICES. 2007. Report of the Working Group for Regional Ecosystem Description (WGRED), |19 - 23 February 2007,
ICES Headquarters, Copenhagen. ICES CM 2007/ ACE:02. 153 pp.
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FSS Advice on Mixed Fisheries in the
Celtic Sea and West of Ireland

PRECAUTIONARY APPROACH ADVICE

FSS advises that mixed fisheries characteristics be taken into account when managing demersal fisheries in
the Celtic Sea Divisions Vllb,c,j-k, Given the critical status of cod and spurdog these stocks are the overrid-
ing concerns in the management advice. The precautionary approach implies that fisheries in the Celtic Sea
should be managed where the following rules are applied simultaneously:

If fisheries are permitted they should operate:
e  With no catch or discard of spurdog and cod in Divisions Vlle-k
e  Without jeopardizing the recommended reduction in fishing mortality of plaice in Divisions VlIfg;
plaice and sole in Division Vlle; whiting in Divisions Vlle-k; Celtic Sea herring and herring in Divisions
Vilbc
e  Within the precautionary limits for all other stocks

FSS recognises that the ‘zero catch option’ for cod and spurdog would effectively mean a closure of all the
mixed demersal and Nephrops fisheries in the Celtic Sea. FSS agrees with ICES that a closure of all fisheries
catching cod or spurdog provides the highest probability of recovery for these stocks and is the only advice
possible in the context of the precautionary approach.

FSS advises that the following general rules should be followed in the management of mixed fisheries west
and southwest of Ireland and in the Celtic Sea.
e  Fisheries should only be permitted when they prove that they take zero catch of the critical stocks
i.e. cod and spurdog.
e  Once the TAC is exhausted for a particular stock then all fisheries which catch that stock should be
closed.
e  Fisheries should only be permitted when they demonstrate that they take zero catches of non-
critical stocks where the TAC is exhausted.
e  All other stocks should be exploited within precautionary limits.

IMPLEMENTATION ISSUES

FSS notes that ICES has previously advised for zero catch of cod and spurdog in the Celtic Sea but that man-
agers, because of social and economic considerations, have never implemented this advice. Currently cod in
the Celtic Sea is not subject to EC recovery plan although closed areas have been introduced with the aim of
reducing fishing mortality and STECF have recommended that the introduction of a recovery plan in the
area is warranted. FSS is aware of the European Commission proposal for setting of fishing opportunities in
2008. FSS present an interpretation of how this proposal would be implemented for these stocks (see table
on page 45). For Celtic Sea fisheries (in the absence of a cod recovery plan) FSS interprets that the EC fish-
ing opportunity in 2008 will be set in line with those for each individual stock. However FSS notes that there
are mixed fisheries interactions and that this interpretation is not strictly in accordance with the policy state-
ment on fishing opportunities for 2008.

FSS has previously pointed out the poor performance of TACs, as implemented, in reducing fishing mortal-
ity. In the past FSS advised that the required reductions in catch and associated fishing mortality can only be
achieved if reductions in effort and effective discard mitigation measures are implemented. Fishing effort
control has not yet been extended to the Celtic Sea.

FSS advises that a well defined ‘management plan’ needs to be developed and implemented to stocks caught
in mixed fisheries in the Celtic Sea, west and southwest of Ireland and to fish them sustainably once they
have recovered. FSS advise that such a plan should aim to manage well defined metiérs with clearly defined
objectives that will ensure a high probability of recovery of all species to agreed levels within a specified time
frame.
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Qualitative Description of Fisheries in the Celtic
Sea and West of Ireland

The demersal fisheries on cod, haddock, whiting, sole, and
plaice in ICES areas Vllbc,e—k are predominantly carried
out by Belgian, French, Irish, and UK fleets. The Nephrops
fisheries are predominantly carried out by French, Irish,
and Spanish fleets. The demersal fisheries on hake, angler-
fish, and megrim are predominantly carried out by French,
Irish, Spanish, and UK vessels.

The main demerasl gear type used in all ICES Divisions
Vllbc,e—k is the otter trawl but various different types of
trawl and mesh sizes are used depending on target species.
There are also significant beam trawl fisheries exploiting
flatfish and other benthic species (i.e. plaice, sole, megrim,
anglerfish and cuttlefish). Hake are also targeted with long
line and gill nets by the Spanish fleet primarily. There
some seine net fishing, mainly by Irish vessels, targeting
roundfish. Other gears such pots, dredges, creels, longli-
nes and various gill nets are used but their effort is not
currently collated internationally by FSS or ICES.

Recent Trends Celtic Sea and West of Ireland Effort

Effort presented in this section is taken from the WGSSDS
2007. All effort is given in hours fishing and effort for gill net
fleets is not available.

The demersal effort is dominated by five main countries,
France, Ireland, the United Kingdom and Belgium (Fig. I).
Note Spainish effort data was not available although signifi-
cant fisheries occur in Vllb,cjk. Otter trawling (OTX) is
the primary fishery in this area and a significant declining
trend is apparent in several areas i.e. VlIf,g Vlljk and Vlibc in
particular (Fig. 1). There are a further two main groupings in
the area, beam trawling (TBB) and Nephrops trawling (TBN).
Effort in those gears is fluctuating with no particular trend.
The use of demersal seines (SX) is less significant and also
fairly stable in the Celtic Sea.

700000 -

600000 -

500000

400000 - m OTX
O TBN
O TBB
mSX

300000 BN A

200000 4 H H L i

100000!!!!!!!! !!!

BLLLLLLLLINER R LR DR R L

1999 2001 2003 2005 1999 2001 2003 2005 1999 2001
Vllbc Vlle Vlifg

2003 2005 1999 2001 2003 2005 1999 2001 2003 2005

Viih Viijk

Fig. 1. Total effort (fishing hours) of otter trawlers (OTX), Nephrops trawlers (TBN), beam trawlers (TBB), demersal
seiners (SX), and not defined gears (N_A) of Belgium, France, Ireland, and the United Kingdom operating in ICES Divi-

sions Vllbc, Vlle, Vlifg, Vllh, and Vlljk since 1999.
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Fig. 2. Total effort (fishing hours) in ICES Divisions Vllbc,e—k for otter trawlers (OTX), Nephrops trawlers (TBN), demersal
seiners (SX), and not identified gear types (N_A) for Belgium, France, Ireland, and the United Kingdom.

Overall otter trawl effort (OTX) in the area has shown a
steady decline since 1999. This decline is primarily driven by
declines in French effort. Much of this effort decline appears
to within the otter trawl fleet targeting gadoids and benthic
species. Effort from the United Kingdom and Belgium has
remained relatively stable, whilst Irish effort has increased.

Fisheries interactions in the Celtic Sea

Demersal fisheries in the Celtic Sea and west of Ireland are
predominately mixed fisheries, with many stocks exploited
together in various types of fisheries. Therefore, manage-
ment advice considers both the state of individual stocks
and their simultaneous exploitation in demersal fisheries.
The stocks in poorest condition, particularly those outside
precautionary limits, necessarily become the overriding
concern for the management of fisheries that targets or
has bycatches of the stock. As trends in stocks of various
species generally do not run parallel, advice provided for
individual species may have effects on the advised fishing
mortalities for a group of co-harvested species.
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The main interactions (Table |) amongst stocks in the
Celtic Sea, Southwest of Ireland, and Western Channel,
are between:

° anglerfish, megrim, and hake in the otter board
trawl fishery in medium to deep water;

Nephrops, cod, and whiting in the Nephrops fishery
in the Celtic Sea;

gadoids (cod, haddock, and whiting) within the
trawl fishery for roundfish, mainly within Divisions
Vilif,g;

sole and plaice in the beam trawl fishery in Divi-
sions VlIf,g and Vlle;

haddock, whiting, cod, sole, plaice, hake, megrim,
anglerfish, squid, elasmobranchs, and other spe-

cies within the mixed demersal trawl fisheries.

The directed fisheries for hake (trawl, longlines, and gill-
nets) and have few interactions with other stocks.

FSS Advice on Mixed Fisheries in the Celtic Sea
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Northerm Hake

(Division lla, llla-d, Vb, Vlllabde and Sub-areas IV, VI, VI, XII & XIV)

For latest information, see: http://www.ices.dk

-
E MMarine Institute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

Based on the most recent estimates of SSB and
fishing mortality ICES classifies the stock as being
at full reproductive capacity and being harvested
sustainably. This assessment is relatively consis-
tent from year to year despite serious concerns
about the quality of the input data used.

Managers are obliged to follow the agreed recov-
ery plan (EC Reg. No 811/2004) which establishes
measures for the recovery of the northern hake.
This plan has been evaluated by ICES as is consid-
ered consistent with the precautionary approach.
Applying a fishing mortality of F = 0.25 as defined
in Article 5.2 of the agreed recovery plan is ex-
pected to lead to an SSB of 160 500 t in 2009
(above B.)), with estimated landings in 2008 of
54,000 t. This would imply an increase in TAC of
3% for 2008 and a Irish quota of 1,670 t.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For northern hake,
FSS interprets that the proposal would result in
the TAC being set in line with the recovery plan
for 2008 as above.

The current fishing mortality, estimated at 0.24,
which is that which is expected to lead to high
long-term yields and low risk of stock depletion

(FO.1 = 0.10 and F_,, = 0.17). Fishing Mortality
could be reduced to F,_,,,in the short term by re-
ducing the TAC by 27%, implying landings in 2008
of 38,700 t. Given that a management plan should
now be developed for this stock one possible sce-
nario is to reduce fishing mortality in a series of
smaller steps. FSS and STECF notes that a se-
quential 5% decrease in F would lead to F,_ be-
fore 2015 without significant loss in yields at short
term.

IVa

lla

IVb

b1
b2

IVa

WEY
“ Ib Via b nd
(= Vlic §vib lla
gel ive
Vilg
Vilk it lid
o gVile
lla:
Ville] Vil Ty

i

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

CURRENT MANAGEMENT

e The Northern hake emergency plan (EC 1162/2001,
EC 2602/2001 and EC 494/2002) has been followed up
by a recovery plan in 2004 (EC 811/2004). The recov-
ery plan is aimed at achieving a SSB of 140,000 t (B,,).
This is to be achieved by limiting fishing mortality to
F = 0.25 and by allowing a maximum change in TAC

llla; EC waters | EC waters of | VI and VII; EC waters | VllIa,VIIIb,VIlld | All Areas | 2007 Irish Quota
of lllb, lllc and lla and IV of Vb; international and Vllle Combined
llid waters of Xll and XIV
2007 TAC 1,588 1,850 29,541 19,701 52,680 1,629
FSS Advice Options For 2008 disaggregated by TAC area Corresponding % Change
2008 Irish quota |relative to 2007
Froax 1,167 1,359 21,702 14,473 38,700 1,197 -27%
F Advised - 1,628 1,896 30,281 20,195 54,000 1,670 3%
Recovery Plan
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between years of 15%. Targeting F well below F = 0.25
is expected to increase the long-term yield. Note the
rebuilding target has been achieved for 2 years now
and article 3 of the recovery plan which states that a
management plan be established should established.

A number of gear related technical measures affected
the hake fishery in 2007. Particularly those laid out for
gillnets in Annex IlI(9) on the use of gillnets in ICES
Zones Vla, b, VII b, ¢, j, k and XIl. For 2007 otter-
trawlers in Sub-area VIII using a squared mesh panel
were allowed to use a 70-mm mesh size in the area
defined in Council Regulations No 1162/2001,
2602/2001 and 494/2002, where 100-mm minimum
mesh size is required for all otter-trawlers.

The current assessment area covers Sub-areas Ill, IV,
V, VI, VII and Divisions Vlllabde which corresponds
to four TAC areas (see Table).

The TAC was overshot considerably 2001 between
2001 and 2005 but 2006 landings were below the
TAC. The poor performance of TACs, as imple-
mented, in reducing fishing mortality, leads FSS to re-
iterate that the required reductions in fishing mortal-
ity can only be achieved if reductions in effort are in-
cluded in management, and effective measures to re-
duce discarding are implemented.

The 2007 TAC for VI and VII; EC waters of Vb; inter-
national waters of Xll and was 29,541 t with an asso-
ciated Irish quota of 1,629 t (Adapted quota
= 1,765 t).

2007 % Quota Allocations

B IRE 5.5%
EBEL 0.9%
B FRA 45.5%
OHOL 0.6%
B UK 18%
OSPA 29.5%

ADDITIONAL INFORMATION

The assessment methodology and results are very
similar to last year. Although this assessment appears
to be consistent from year to year there are some
serious concerns about the accuracy of the age esti-
mation methodology, discard estimates, mis-
reporting and the quality of the tuning data used.
Discards were not included in this years assessment
due to incomplete data. Discarding is known to be
substantial in some fisheries.

Given the improved perception of the stock the re-
covery plan currently enforced will need to be super-
seded with a management plan. This will require ex-
plicit modelling of all the sources of uncertainty.

Number ('000)

Number ('000)

STECF evaluated the biological consequences of vari-
ous management scenarios in June 2007 and have rec-
ommended that the results now need to be consid-
ered in a mixed fishery and socio-economic context
before long term management plan can be finalised.
Management scenarios are sensitive to discard prac-
tices and STECF also recommends that in any manage-
ment plan involving a move towards an F_, target
should be include measures which improve the selec-
tion pattern.

Estimated landings by Irish fleet in 2006 were 1,114 ¢,
an increase of 10% from 2005.

Hake are a very important component in the mixed
species demersal trawl fisheries in most Irish ports.
Ireland has important trawl, seine and gill-net fisher-
ies for hake all along the western shelf and in the
Celtic Sea and Stanton Bank area. The most impor-
tant ports are Castletownbere, Dunmore East and
Killybegs. Large volumes of hake are also landed into
Irish ports by vessels from other EU countries.

FSS recognise that hake is caught in nearly all fisheries
in Sub-areas VIl and VIIl. Hake are therefore caught
with other stocks that are outside safe biological lim-
its.

Concerns over the accuracy of ageing data and the
calculation of catch-at-age data are based on a French
pilot study. The results of the study suggest that cur-
rent ageing procedures may over estimate hake ages.
If growth of hake is underestimated, the stock is
likely to be smaller and fishing mortality higher-.

2006 Length Distribution: Irish Landings, Hake in VI
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ICES ADVICE

Based on the most recent estimates of SSB and fishing mortality
ICES classifies the stock as being at full reproductive capacity and
being harvested sustainably. SSB appears to have been close to By,

9.4.1 over the last 3 years, and F has been around F,, since 2001.
Recruitment has been relatively stable over the last decade.
State of the stock
_ — — — Management objectives
Spawning Fishing Fishing Fishing .. L . .
biomass in mortality in mortality in mortality in There are explicit management objectives for this stock in a recovery
relation to relation to relation to relation to plan (EC Reg. No. 811/204). The aim is to increase the SSB to above
precautionary | precautionary | highest yield agreed target 140 000 t. A fishing mortality of F < 0.25 has been agreed with a year
limits limits (<0.25) to year constraint on TAC of 15%, unless the stock is below 100 000 t.
Full reproduc- | Harvested Overexploited | F is around In this case a lower TAC will be applied.
tive capacity sustainably agreed target
Reference points
Type Value Technical basis
Biim 100 000 t Biim = Bioss the lowest observed biomass in the 2003 assessment.
Bya 140 000 t B, ~ Bjin, * 1.4.
Precautionary approach Fi 033 Fo=Fi
Fe 0.25 Fpa ~ Fiim * 0.72.
Targets F, <0.25 Recovery plan.

(unchanged since: 2003, except the target which was introduced in 2004).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R SSB/R
Ages 2—6
Average last 3 years 0.244 0.296 0.867
Fonax 0.172 0.304 1.221
Fo. 0.099 0.283 1.873
Fined 0.307 0.283 0.676

Candidates for reference points consistent with taking high long-
term yields and having a low risk of depleting the productive poten-
tial of the stock may be identified in the range of Fo ;—Fpy.

The current F, is just below the assumed M (0.2).

Single-stock exploitation boundaries

Exploitation boundaries in relation to existing management plans

Applying a fishing mortality of F = 0.25 as defined in Article 5.2 of
the agreed recovery plan is expected to lead to an SSB of 160 500 t in
2009, with estimated landings in 2008 of 54 000 t. This would imply
an increase in TAC of 3%.

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

The current fishing mortality, estimated at 0.24, is above fishing
mortalities expected to lead to high long-term yields and low risk of
stock depletion (Fo; = 0.10 and F,,,, = 0.17). This indicates that the
long-term yield is expected to increase at fishing mortalities well
below the historic values. Fishing at such a lower mortality is ex-
pected to lead to higher SSB and therefore lower the risk of observ-
ing the stock to be outside precautionary limits.
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Exploitation boundaries in relation to precautionary limits

A fishing mortality of F, = 0.25 is expected to lead to landings of 54
000 t in 2008 and an SSB of 160 500 t in 2009, which is above By,.

Conclusion on exploitation boundaries

ICES uses the exploitation boundaries in relation to the recovery plan
as the basis for the advice for 2008, which coincides with the precau-
tionary limits.
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Short-term implications

Outlook for 2008

Basis: Fy; =mean F(04-06)=0.244; R05-08 = GM 1990-2004 = 186 millions; landings (2007) = 52.2; SSB(2008) = 156.4.

Rationale Landings Basis F total SSB %SSB %TAC
(2008) (2008) (2009) change " change ?
Zero catch 0.0 F=0 0.00 220.2 41% -100%
High long-term yield 38.7 F(long term yield) 0.17 1773 13% -27%
Status quo 53.0 Fyq 0.24 161.6 3% 1%
Agreed recovery plan 6.3 F(management plan) *0.1 0.03 213.2 36% -88%
153 F(management plan) *0.25 0.06 203.2 30% -71%
293 F(management plan) *0.5 0.13 187.7 20% -44%
422 F(management plan) *0.75 0.19 173.5 11% -20%
49.4 F(management plan) *0.9 0.23 165.6 6% -6%
54.0 F(management plan) *1 0.25 160.5 3% 3%
58.5 F(management plan) *1.1 0.28 155.6 -1% 11%
64.9 F(management plan) *1.25 0.31 148.6 -5% 23%
Precautionary limits 6.3 F(prec limits) *0.1 0.03 213.2 36% -88%
153 F(prec limits) *¥0.25 0.06 203.2 30% -71%
293 F(prec limits) *0.5 0.13 187.7 20% -44%
422 F(prec limits) *0.75 0.19 173.5 11% -20%
494 F(prec limits) *0.9 0.23 165.6 6% -6%
54.0 Fpa = Fsq *1.02 0.25 160.5 3% 3%
58.5 F(prec limits) *1.1 0.28 155.6 -1% 11%
64.9 F(prec limits) *1.25 0.31 148.6 -5% 23%
74.9 F(prec limits) *1.5 0.38 137.7 -12% 42%
84.2 F(prec limits) *1.75 0.44 127.7 -18% 60%
93.4 F(prec limits) *2 0.50 117.8 -25% 77%
105.0 F(prec limits) *2.25 0.56 105.0 -33% 99%

All weights in *000 tonnes.

1) SSB 2009 relative to SSB 2008.

2) Predicted landings 2008 relative to TAC 2007 (52.7 thousand tonnes).

Shaded scenarios are not considered consistent with the precautionary approach.

Management considerations

The northern hake stock has met the SSB target in the recovery plan
of 140 000 t for two years (2006 and 2007). Article 3 of the recovery
plan indicated a management plan, which should now be imple-
mented. When considering the development of a management plan
for northern hake this needs to be developed, taking into account
robustness to the present large uncertainty about growth and to the
observed recruitment variability (see below, uncertainties in the as-
sessment).

Hake is caught in nearly all fisheries in Subareas VII and VIII and
also in some fisheries in Subareas IV and VI.

The increase in SSB appears to be mainly due to a reduction in fish-
ing mortality.

The TAC has been overshot considerably since 2001, but the over-
shoot has been reduced from 60% in 2001 to 9% in 2005. Landings
in 2006 were below the TAC.

Discards of juvenile hake can be substantial in some areas and fleets,
especially in the Nephrops fishery in the Bay of Biscay. Surveys
suggest that juvenile hake may be much more widespread than hith-
erto assumed. Improvements in the selection pattern are expected to
offer more protection to juvenile hake. Some trawler fleets previ-
ously targeting juvenile hake in the Bay of Biscay have diverted
their effort to other species and gears in recent years.
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Ecosystem considerations

Hake movements have been studied from the seasonal distribution of
catches. From the beginning of the year until March/April adult hake
are present in the North of the Bay of Biscay. They appear on the
shelf edge in the Celtic Sea in June and July. Between August and
December, a large hake fishery is centred to the west and southwest
of Ireland, with a decline in catch rates in shallower waters.

Hake belongs to a diverse community of species often caught to-
gether including megrim, anglerfish, Nephrops, sole, seabass, ling,
blue ling, greater forkbeard, tusk, whiting, blue whiting, Trachurus
spp, conger, pout, cephalopods (octopus, Loligidae, Ommastrephi-
dae, and cuttlefish), and rays. The relative importance of these spe-
cies in the hake fishery varies between years depending on gears, sea
areas, and biological conditions.

Hake is preyed upon by sharks and other fishes. Cannibalism on juve-
niles by adults is well known. Adults feed on fish (mainly on blue
whiting, other gadoids, sardine, anchovy, and other small pelagic fish),
while juvenile hake prey mainly upon planktonic crustaceans (above
all euphausids, copepods, and amphipods).
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Factors affecting the fisheries and the stock

The effects of regulations

The minimum mesh size for trawls in the Bay of Biscay was in-
creased from 55 mm (“Nephrops fishery”)/65 mm (“otter-trawlers”)
to 70 mm in 2000.

In June 2001 an Emergency Plan was implemented for the Northern
hake stock (Council Regulations Nos. 1162/2001, 2602/2001, and
494/2002). Firstly, a 100-mm minimum mesh size has been imple-
mented for otter-trawlers when hake comprises more than 20% of
the total amount of marine organisms retained onboard. This meas-
ure did not apply to vessels less than 12 m in length and which re-
turn to port within 24 hours of their departure. Secondly, two areas
have been defined, one in Subarea VII (SW of Ireland) and the other
in Subarea VIII (Bay of Biscay), where a 100-mm minimum mesh
size is required for all otter-trawlers, regardless of the amount of
hake caught. The fishing mortality of juvenile hake (in the landings)
is estimated to have decreased between 1997 and 2001 and has re-
mained low since.

Council Regulation (EC) No. 1954/2003 established measures for
the management of fishing effort in a ‘biologically sensitive area’ in
Subareas VIIb, VIIj, VIIg, and VIIh. Effort exerted within the
‘biologically sensitive area’ by the vessels of each EU Member State
may not exceed their average annual effort (calculated over the
period 1998-2002). The hake recovery plan (EC Reg. No. 811/2004)
came into operation in 2004 and replaced the emergency plan.

For 2006 and in Subarea VIII, otter-trawlers using a squared mesh
panel are allowed to use a 70-mm mesh size in the area defined in
Council Regulations Nos. 1162/2001, 2602/2001, and 494/2002,
where 100-mm minimum mesh size is required for all otter-trawlers.
Furthermore, a ban on gillnets has been implemented in Subareas
Vla,b and VIIb,c,j,k for fishing at depths of more than 200 m (EC
Reg. No. 51/2006) during the first semester of 2006.

All of these regulations, which were expected to reduce fishing mor-
tality and discarding, may have contributed to the recovery of the
stock, although the extent of the effect of the measures cannot be
precisely quantified.

Changes in fishing technology and fishing patterns

Since the introduction of the high opening trawls in the mid-1990s,
no significant changes in fishing technology have been introduced.

Due to quota restrictions, the Spanish fleet stopped fishing for up to
two months in 2001, 2002, and 2003, and one month in 2004, 2005,
and 2006. However, this temporary cessation of the fishery is not
mirrored in the overall trends in fishing effort.

Other factors

The main part of the fishery (close to 90% of the total landings) was
conducted in six Fishery Units, three of them from Subarea VII: FU
1 (Longline in medium to deep water in Subarea VII), FU 3 (Gillnets
in Subarea VII), and FU 4 (Non-Nephrops trawling in medium to
deep water in Subarea VII); two from Subarea VIII: FU 13 (Gillnets
in shallow to medium water) and FU 14 (Trawling in medium to
deep water in Subarea VIII); and one in Subareas Illa, IV, V, and VI,
representing respectively 22%, 13%, 20%, 8%, 13%, and 15% of the
total in 2006.

Spain accounts for the main part of the landings with 58% of the
total in 2005. France is now taking 29% of the total, UK 6%, Den-
mark 3%, Ireland 2%, and other countries (Norway, Belgium, Neth-
erlands, Germany, and Sweden) contribute small amounts.
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Scientific basis

Data and methods

An age-based assessment (XSA) was performed using four commer-
cial cpue series and four surveys.

Discards were not included in the assessment. Some discard data
(partial samples from some years and some fleets) were available,
but it was not possible to incorporate these in a consistent way.

Information from the fishing industry

The fishing industry and scientists have met at national level to dis-
cuss information that can be used in the assessments. National indus-
tries have not provided any additional quantitative information that
can be used in the assessment. However, the perception of the stock
trends by the industry generally supports the signals given by the
data used in this year’s assessment.

Uncertainties in assessment and forecast

Preliminary studies of growth indicate that there may be a problem in
estimating the age from otolith reading. The indications are that
growth may be severely underestimated and age overestimated for
hake.

Following concerns over the accuracy of aging data and the calculation
of historic catch-at-age data, an alternative assessment was explored
assuming faster growth. The results indicate that the perception of
trends in SSB is similar, but the absolute stock levels, variability in
recruitment, and exploitation rate are different. If growth of hake is
underestimated, the stock is likely to be smaller and fishing mortality
higher and reference points would need to be revisited. Further studies,
notably extensive tag-recapture studies, are required to draw any firm
conclusions on these matters.

Discards are not included in the assessments. Some improvement in
discard data availability (number of fleets sampled and area coverage)
has been observed. However, sampling does not cover all fleets con-
tributing to hake catches. Discard rates of several fleets are simply not
known and for the data available, it is not possible to incorporate them
in a consistent way.

There are large uncertainties associated with the most recent recruit-
ments which are only estimated by a single survey. In the absence of
reliable 2005 and 2006 recruitment, geometric mean recruitment has
been used.

Comparison with previous assessment and advice

The assessment and advice are consistent with last year.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Stocks of Hake, Monk, and Megrim, 8-17 May 2007 (ICES CM
2007/ACFM:21).
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ICES Single- Predicted  Predicted catch  Agreed ACFM Disc. ACFM
Year Advice stock catch corresp to single- TAC' landings slip. Catch***
exploitation corresp to  stock exploitation
boundaries advice boundaries

1987  Precautionary TAC; juvenile protection - 63.5 63.4 2.0 65.3
1988 Precautionary TAC; juvenile protection 54 66.2 64.8 2.0 66.8
1989  Precautionary TAC; juvenile protection 54 59.7 66.5 2.3 68.8
1990 Precautionary TAC; juvenile protection 59 65.1 59.9 1.5 61.4
1991 Precautionary TAC; juvenile protection 59 67.0 57.6 1.7 59.3
1992 If required, precautionary TAC 61.5 69.0 56.6 1.7 58.3
1993  Enforce juvenile protection legislation - 71.5 52.1 1.5 53.6
1994 F significantly reduced <46 60.0 51.3 1.9 53.1
1995  30% reduction in F 31 55.1 57.6 1.2 58.9
1996  30% reduction in F 39 51.1 472 1.5 48.8
1997  20% reduction in F 54 60.1 42.6 1.8 444
1998  20% reduction in F 457 59.1 35.0 0.8 358
1999 Reduce F below Fy, <36° 55.1 39.8 0.8 40.6
2000 50% reduction in F <20? 42.1 42.0 0.6 42.6
2001 Lowest possible catch, recovery plan - 22.6 36.7 0.5 37.2
2002 Lowest possible catch / recovery plan - 27.0 40.0 0.3 403
2003 Lowest possible catch / recovery plan - 30.0 41.8 - *¥) -
2004 “70% reduction in F or recovery plan 9 <13.8 39.1 47.1 - -
2005 F=0.19 33 42.6 46.4 - -
2006 F=0.25 44 439 41.8 - -
2007 Recovery plan limits 50.5 52.7
2008 Recovery plan limits 54

Weights in 000 t.

'Sum of area TACs corresponding to Northern stock plus Division ITa (EC zone only).

*Landings.

*) Single-stock boundary and the exploitation of this stock should be considered in the context of mixed fisheries.

**) From 2003 onwards, no estimations of discards were available.

**%) ACFM catch not used in the assessment. Assessment is based on landings only.
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Fishing Mortality Tonnes (x '000)
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Table 9.4.1.1 Estimates of catches (‘000 t) for the Northern hake by area for 1961-2006.

Landings (1) Discards (2) Catches (3)
Year IVa+VI viI VllIa,b Unallocated Total VllIa,b Total
1961 - - - 95.6 95.6 - 95.6
1962 - - - 86.3 86.3 - 86.3
1963 - - - 86.2 86.2 - 86.2
1964 - - - 76.8 76.8 - 76.8
1965 - - - 64.7 64.7 - 64.7
1966 - - - 60.9 60.9 - 60.9
1967 - - - 62.1 62.1 - 62.1
1968 - - - 62.0 62.0 - 62.0
1969 - - - 54.9 54.9 - 54.9
1970 - - - 64.9 64.9 - 64.9
1971 8.5 194 23.4 0 513 - 51.3
1972 9.4 14.9 41.2 0 65.5 - 65.5
1973 9.5 31.2 37.6 0 78.3 - 78.3
1974 9.7 28.9 345 0 73.1 - 73.1
1975 11.0 29.2 32.5 0 72.7 - 72.7
1976 12.9 26.7 28.5 0 68.1 - 68.1
1977 8.5 21.0 24.7 0 54.2 - 542
1978 8.0 20.3 24.5 2.2 50.6 2.4 52.9
1979 8.7 17.6 27.2 -2.4 51.1 2.7 53.8
1980 9.7 22.0 28.4 -2.8 573 32 60.5
1981 8.8 25.6 22.3 -2.8 53.9 2.3 56.3
1982 5.9 252 26.2 -2.3 55.0 3.1 58.1
1983 6.2 26.3 27.1 -2.1 57.5 2.6 60.1
1984 9.5 33.0 229 -2.1 63.3 1.9 65.1
1985 9.2 27.5 21.0 -1.6 56.1 3.8 59.9
1986 7.3 274 23.9 -1.5 57.1 3.0 60.1
1987 7.8 329 24.7 -2.0 63.4 2.0 65.3
1988 8.8 30.9 26.6 -1.5 64.8 2.0 66.8
1989 7.4 26.9 32.0 0.2 66.5 2.3 68.8
1990 6.7 23.0 344 -4.2 59.9 1.5 61.4
1991 8.3 21.5 31.6 -3.9 57.6 1.7 59.3
1992 8.6 22.5 23.5 2.1 56.6 1.7 58.3
1993 8.5 20.5 19.8 33 52.1 1.5 53.6
1994 5.4 21.1 24.7 0 51.3 1.9 53.1
1995 53 24.1 28.1 0 57.6 1.2 58.9
1996 4.4 24.7 18.0 0 472 1.5 48.8
1997 33 18.9 20.3 0 42.6 1.8 44.4
1998 32 18.7 13.1 0 35.0 0.8 35.8
1999 4.3 24.0 11.6 0 39.8 0.8 40.6
2000 4.0 26.0 12.0 0 42.0 0.6 42.6
2001 4.4 23.1 9.2 0 36.7 0.5 37.2
2002 2.9 21.1 159 0 40.1 0.3 40.4
2003 2.8 23.7 153 0 41.9 - 419
2004 4.4 27.2 15.5 0 47.1 - 47.1
2005 5.3 26.7 14.4 0 46.4 - 46.4
2006 6.1 249 10.8 0 41.8 - 41.8

(1) Spanish data for 1961-1972 not revised, data for Subarea VIII for 1973—1978 include data for Divisions VIIIa,b only. Data for 1979—
1981 are revised based on French surveillance data. Includes Divisions Illa, IVb,c from 1976. There are some unallocated landings
moreover for the period 1961-1970.

(2) Discards have been estimated from 1978 and only for Divisions VIIII a,b.

(3) From 1978 total catches used for the Working Group.
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Hake - Northern stock (llla, IV, VI, VII, Vilia,b)
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Figure 9.4.1.3 Hake — Northern stock (Illa, IV, VI, VII, and VIlla,b). Historical performance of the assessments.
Table 9.4.1.2 Hake — Northern stock (Illa, IV, VI, VII, and Vllla,b).
Year Recruitment SSB Landings Mean F
Age 0 Ages 2-6
thousands tonnes tonnes
1978 297000 200700 49500 0.217
1979 273000 236200 50600 0.200
1980 348000 220100 56500 0.217
1981 254000 234900 53900 0.216
1982 206000 233900 55000 0.239
1983 210000 221800 57500 0.242
1984 190000 231300 63300 0.252
1985 210000 309700 56100 0.163
1986 194000 279300 57100 0.197
1987 206000 224400 63400 0.265
1988 213000 167700 64800 0.334
1989 195000 143600 66500 0.368
1990 254000 118500 64300 0.382
1991 206000 104800 52400 0.306
1992 242000 97400 56600 0.389
1993 213000 97300 52100 0.294
1994 180000 94800 51300 0.378
1995 200000 100100 57600 0.425
1996 202000 97500 47200 0.345
1997 160000 102500 42600 0.298
1998 149000 98600 35000 0.279
1999 160000 95100 39800 0.315
2000 154000 97100 42000 0.322
2001 144000 106100 36700 0.240
2002 163000 110500 40100 0.256
2003 204000 113100 41900 0.264
2004 203000 126900 47100 0.264
*2005 186000 126400 46400 0.256
*2006 186000 139900 41800 0.213
*2007 186000 150900
Average 206267 156037 51348 0.281
* replaced by GM 90-04.
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Annex. The main Articles of the hake recovery plan taken
from EC regulation (EC) No. 811/2004:

“Article 1. Subject matter. This Regulation establishes a recovery plan
for the northern hake stock which inhabits the ICES division Il a,
ICES subarea 1V, ICES divisions V b (Community waters), VI a
(Community waters), ICES subarea VII and ICES divisions VIII a, b,
d, e (the northern hake stock).

Article 2. Purpose of the recovery plan. The recovery plan referred to
in Article 1 shall aim to increase the quantities of mature fish of the
northern hake stock concerned to values equal to or greater than 140
000 tonnes.

Article 3. Reaching of target levels. Where the Commission finds, on
the basis of advice from ICES and following agreement on that advice
by the Scientific Technical and Economic Committee for Fisheries
(STECF), that for two consecutive years the target level for the north-
ern hake stock concerned has been reached, the Council shall decide
by qualified majority on a proposal from the Commission to replace
the recovery plan by a management plan for the stock in accordance
with Article 6 of Regulation (EC) No 2371/2002.

Article 4. Setting of TACs. A TAC shall be set in accordance with Ar-
ticle 5 where, for the northern hake stock concerned the quantities of
mature northern hake have been estimated by the STECF, in the light
of the most recent report of ICES, to be equal to or above 100 000 ton-
nes.

Article 5. Procedure of setting TACs.

1. Each year, the Council shall decide by qualified majority on a pro-
posal from the Commission on a TAC for the following year for the
northern hake stock concerned.

2. For 2004, the TAC shall be set at a level corresponding to a fishing
mortality of 0,25, 4 % less than status quo fishing mortality. For the
subsequent years of the recovery plan, the TAC shall not exceed a level
of catches which scientific evaluations carried out by the STECF, in
the light of the most recent reports of ICES, indicate will correspond to
a fishing mortality rate of 0,25.

3. The Council shall not adopt a TAC whose capture is predicted by
the STECF, in the light of the most recent report of the ICES, to lead to
a decrease in spawning stock biomass in its year of application.

4. Where it is expected that the setting of the TAC for a given year in
accordance with paragraph 2 will result in a quantity of mature fish at
the end of that year in excess of the target level indicated in Article 2,
the Commission will carry out a review of the recovery plan and pro-
pose any adjustments necessary on the basis of the latest scientific
evaluations. Such a review shall in any event be carried out not later
than three years following the adoption of this Regulation with the aim
of ensuring that the objectives of the recovery plan are achieved.
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5. Except for the first year of application of this Regulation, the follow-
ing rules shall apply:

(a)  where the rules provided for in paragraph 2 or 4 would
lead to a TAC for a given year which exceeds the TAC of
the preceding year by more than 15 %, the Council shall
adopt a TAC which shall not be more than 15 % greater
than the TAC of that year or;
where the rule provided for in paragraph 2 or 4 would lead
to a TAC for a given year which is more than 15 % less
than the TAC of the preceding year, the Council shall adopt
a TAC which is not more than 15 % less than the TAC of
that year.

®)

Article 6. Setting of TACs in exceptional circumstances. Where the
quantities of mature fish of the northern hake stock concerned have
been estimated by the STECF, in the light of the most recent report of
the ICES, to be less than 100 000 tonnes, the following rules shall ap-

ply:

(a) Article 5 shall apply where its application is expected to result
in an increase in the quantities of mature fish of the north-
ern hake stock concerned, at the end of the year of applica-
tion of the TAC to a quantity equal to or greater than 100
000 tonnes;

(b) where the application of Article 5 is not expected to result in
an increase in the quantities of mature fish of the northern
hake stock concerned, at the end of the year of application
of the TAC, to a quantity equal to or greater than 100 000
tonnes, the Council shall decide by a qualified majority, on
a proposal from the Commission, on a TAC for the follow-
ing year that is lower than the TAC resulting from the ap-
plication of the method described on Article 5.”

Northern Hake



Celtic Sea and Western Channel Cod

(Divisions Vlle-k)

For latest information, see: http://www.ices.dk

mm‘me Institute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

Based on the most recent estimates of SSB, ICES
classifies this stock as remaining well below B,
since 2004. Fishing mortality has been very high
since the mid-1980s, although it has declined in re-
cent years to below F_, in 2006. Recruitment since
2002 has been well below average.

Since the majority of the landings consist of |-, 2-,
and 3-year-old fish, the catch forecast relies heavily
on the recruitment assumption. In addition, cod in
this area is a fast growing and early maturing fish,
and thus the predicted SSBs are highly dependent
on the recruitment assumption.

FSS agrees with the ICES advice that any catch
above zero for 2008 will be incompatible with the
Precautionary approach. Therefore a closure of
cod directed fishery is advised and only fisheries
that have negligible catches of cod should be al-
lowed. The forecast indicates that a zero catch in
2008 allows SSB to almost achieve B, in 2009.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Celtic Sea, FSS
interprets that the proposal would result in the
TAC being set at 3,260 t in 2008 (see option XIl on
page 44).

Fishing mortalities close to F, = 0.33 can be con-
sidered as candidate target reference points, which
are consistent with taking high long-term yields
and achieving a low risk of depleting the produc-
tive potential. The present fishing mortality (F,, =
0.75) is above the candidate reference point.

The direct impact of the Trevose closure on the
status of cod cannot be quantitatively disentangled
from those of other factors. The displacement of
fishing activities away from spawning aggregations
is expected to have reduced fishing mortality on
mature cod during the spawning season but the
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effects on other parts of the cod stock in the area
are unknown.

FSS notes that STECF recommends that any fur-
ther development of recovery plans for the west-
ern European cod stocks should also include the
cod stock in the Celtic Sea (Divisions Vlle-k).

CURRENT MANAGEMENT

e The TAC area covers Divisions Vllb-k, and Sub-areas
VIII, IX and X.

e The assessment area covers Divisions Vlle-k.

e The 2007 TAC was 4,743 t with an associated Irish
quota of 775 t (adjusted to 807 t).

e In 2007 an area closure in February - March was
implemented for all vessels and gears. The direct
impact of this closure on the status of cod is difficult
to quantify.

e There are no explicit management objectives or
management plan for this stock.

e FSS recommends that management objectives be
established and that a management plan be developed

Vile VI

Ville

IXb

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

Celtic Sea and Western Channel Cod



and implemented for fisheries catching cod. Any
measures aimed at reducing discarding and improving
the fishing pattern should be encouraged. These might
include spatial and temporal changes in fishing
practices or technical measures. These measures
would need to be evaluated in the context of other
species caught in these mixed fisheries.

2007% Quota Allocations

W IRE 16.3%
W BEL 4.2%
FRA 71.2%
mNL 0.6%

W UK 7.7%

ADDITIONAL INFORMATION

u

There are uncertainties in the catch data due to
discarding, high-grading, and unreported landings.
Although the change in French high-grading practices
(in 2003-2005) has been corrected in the current
assessment data there are still some uncertainties in
the catch data. Discards are not included in this
assessment.

There has been an increasing contribution of cod of
age | in the 2007 French landings (from 5% in 2006 to
19% in 2007, for the gadoids fleet, and 2% to 9%
respectively for the Nephrops fleet, for the first three
quarters). This could indicate that the 2006 year class
might be more abundant than the 2005 one.

Irish landings in 2006 were estimated at 958 t in
Divisions Vlle-k.

There are indications of substantial underreporting of
landings in some fleets.

The landings are dominated by 2 year old fish.

France took about 57% of the total reported landings
in Vlle-k in 2006. Ireland, the UK and Belgium took
about 28%, [1% and 3% of the 2006 landings
respectively.

Most of the reported French landings are from the
Lorient-based gadoid fleet.

Demersal trawlers and seiners from Dunmore East
and Castletownbere and other ports in south west
Ireland have traditionally targeted Celtic Sea cod
during the spring. There is a well-established gill net
fishery in the south east ports.

Information from the Irish fishing industry indicates an
increase in numbers of cod in the 2007 spring fishery.
This, coupled with the limited quota has led to a
reported elevated discarding of cod captured in mixed
fisheries in the Celtic Sea.
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10.

Number ('000)

Number ('000)

Length (cm)

FSS commenced a cod tagging project with the fishing
industry in the spring of 2007. 500 cod were tagged
and released in the Celtic Sea Cod Box with a further
250 tagged and released in the mouth of Waterford
Harbour. A return rate of 4% has been reported to
date with the fish being recaptured mainly by the Irish
and French fleet operating in the Celtic Sea. One
recapture recorded by an angler fishing west of
Liverpool is the only recapture to date from the Irish
Sea.

. FSS will also commence a cod recruitment survey in

2008.

2006 Length Distribution: International & Irish,
Cod in Vlle-k
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ICES ADVICE
5.4.2

State of the stock

Spawning biomass in Fishing mortality in relation  [Fishing mortality in relation [Fishing mortality in IComment

relation to precautionary to precautionary limits to highest yield relation to agreed

limits target

IReduced reproductive ca-  |Harvested sustainably Overexploited [Undefined IFsq is higher than Fp,
pacity

Based on the most recent estimates of SSB ICES classifies the stock as
remaining well below By, since 2004. Fishing mortality has been
very high since the mid-1980s, although it has declined in recent
years to below Fy, in 2006. Recruitment since 2002 has been well
below average.

Reference points

Management objectives

There are no specific management objectives or a management plan
for this stock.

Type Value Technical basis
Precautionary [Bjm 6300t Biim = Boss-(B76), the lowest observed spawning-stock biomass.
approach

Bpa 8800t B,.= Bjin, * 1.4. Biomass above this value affords a high probability of maintaining SSB above B,
taking into account the variability in the stock dynamics and the uncertainty in assessments.

Flim 0.90 The fishing mortality estimated to lead to potential collapse.

IFpa 0.68 Fp.= 5M percentile of Fi. This F is considered to have a high probability of avoiding Fj;,, and main-|
taining SSB above By, in the medium term (assuming normal recruitment), taking into account the
uncertainty assessments.

Targets Fy Not defined.

(unchanged since: 2004)

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R SSB/R
Ages 2-5
Average last 3 years 0.75 2.02 2.56
Fonax 0.33 2.34 7.71
Fo. 0.20 2.20 12.49
Fined 0.70 2.06 2.82

Single-stock exploitation boundaries

Exploitation boundaries in relation to high long-term yield, low risk of

depletion of production potential and considering ecosystem effects

Fishing mortalities close to Fya= 0.33 can be considered as candidate
target reference points, which are consistent with taking high long-
term yields and achieving a low risk of depleting the productive po-
tential. The present fishing mortality (Fsq = 0.75) is above the candi-
date reference point.

Exploitation boundaries in relation to precautionary limits

Given the low stock size and recent poor recruitment, it is not possible
to identify any non-zero catch which will be compatible with the pre-
cautionary approach. The forecast indicates that a zero catch in 2008
allows SSB to almost achieve By, in 2009.

Celtic Sea and Western Channel Cod



Short-term implications

Outlook for 2008

Basis: F(2007) = Fy, = mean F(04-06)° = 0.75; R = GM02-05 = 1.6 million; SSB(2007) = 5.15 kt; SSB(2008) = 4.61 kt; |

andings (2007) = 3.85 kt.

Rationale TAC(2008) Basis F(2008) SSB(2009)  |%SSB change '| % TAC change *
Zero catch 0.00 F=0 0.00 8.76 90% -100%
High long-term yield 1.84 F(long-term yield) 0.33 6.46 40% -61%
1.69 F, *0.4 0.30 6.64 44% -64%
2.04 Fy, *0.5 0.37 6.21 35% -57%
237 F,, *0.6 0.45 5.80 26% -50%
Status quo 2.68 F,, *0.7 0.52 5.42 18% -43%
2.96 F,, *0.8 0.60 5.07 10% -37%
3.26 Fp. = Fq *0.91 0.68 471 2% 31%
3.48 F, *1 0.75 4.44 -4% -26%
3.72 F,, *1.1 0.82 4.16 -10% 21%

All weights in thousand tonnes.

Shaded scenarios are not considered consistent with the precautionary approach.

1'SSB 2009 relative to SSB 2008.
2TAC 2008 relative to TAC 2007.

3 Assumption for F2007 based on a mean F 2004-2006 to take account of retrospective underestimation of F. Fsq is therefiore higher than F2006.

Management considerations

Effort in the main fleet targeting cod has declined considerably since
1999. This has resulted in a decreased fishing mortality on cod. Even
though the estimate of fishing mortality in 2006 is below F,,, the current
state of SSB makes it necessary to reduce F further to reach By, in the
short term.

There are indications of substantial underreporting of landings in
some fleets.

Since the majority of the landings consist of 1-, 2-, and 3-year-old
fish, the catch forecast relies heavily on the recruitment assumption. In
addition, cod in this area is a fast growing and early maturing fish, and
thus also the predicted SSBs are highly dependent on the recruitment
assumption.

The current assessment shows that since 2002 recruitment of Celtic
Sea cod has been very weak. Consequently ICES used the average of
the recent weak year classes as input for the short-term forecast.

There has been an increased contribution of cod of age 1 in the 2007
French landings. This could indicate that the 2006 year class might be
more abundant than the 2005 one, but there is presently no firm
estimate of the strength of the incoming recruitment.

Any measures aimed at reducing discarding and improving the fishing
pattern should be encouraged. These might include spatial and
temporal changes in fishing practices or technical measures. These
measures would need to be evaluated in the context of other species
caught in these mixed fisheries.

The direct impact of the Trevose closure on the status of cod cannot
be quantitatively disentangled from those of other factors. The
displacement of fishing activities away from spawning aggregations is
expected to have reduced fishing mortality on mature cod during the
spawning season but the effects on other parts of the cod stock in the
area are unknown (see also Special request on Trevose closure,
Section 5.3.3.1).

The assessment area covers Divisions VIle-k and the ICES advice
applies to these areas only; however, the TAC is set for Divisions
VIIb—k, Subareas VIII, IX, X, and CECAF 34.1.1. Within this larger
area there is no control over where the catches are taken. Current
management measures for Divisions VIle—k include cod in Divisions
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VlIbc and cod in Division VIId. Cod in Division VIId is assessed
together with cod in the North Sea. Whatever management measures
are implemented, they must be consistent with the assessment area.

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

Ecosystem considerations

Cod in the Celtic Sea are at the southern limit of the range of the
species in the Northeast Atlantic. It is known that at the southern
limits of their range, recruitment tends to decrease in warmer waters
(above 8.5°C) and that cod are not found in waters warmer than 12°C.
It is at present unclear to what extent the recent poor recruitments are
linked to increased water temperatures. The growth rates in the Celtic
Sea are among the fastest observed for cod.

Most of the cod spawning in the Celtic Sea occurs off northern
Cornwall in mid- to late March. There is also some spawning off
southeast Ireland and a little in the Western Channel.

Previous tagging studies have given no evidence of cod movement out
of Division VIle and into VIIfg, where there appears to be a simple
inshore-offshore migration between deepwater wrecks and reefs in the
summer and inshore spawning areas in the winter. Past tagging work
in the Irish Sea suggested that only a small component of cod landings
from the Celtic Sea are fish which spawn in the Irish Sea.
Furthermore, no cod tagged in the Celtic Sea were recaptured in the
Irish Sea.

Factors affecting the fisheries and the stock

Cod in Divisions VIle—k are taken in mixed trawl fisheries. Landings
are made mainly by French gadoid trawlers, which prior to 1980 were
mainly fishing for hake in the Celtic Sea. Landings of cod by French
Nephrops trawlers have fluctuated between 10% and 20% of the total
French cod landings from this stock in recent years. Since 1988, Irish
landings have accounted for on average 14% of the total, but in the
last two years accounted for around 29%. UK and Belgium have
contributed on average to 9% and 4%, respectively. Landings occur
throughout the year, but mainly in the winter months during
November to April, with a peak in February—March.

Celtic Sea and Western Channel Cod



The effects of regulations

Council Regulation (EC) No. 27/2005, Annex III, part A 12 (b) and
Council Regulation (EC) No. 51/2006, Annex III, part A 4.2
prohibited fishing in ICES rectangles 30E4, 31E4, and 32E3 during
January—March 2005 with some derogations in March, and during
February and March 2006. The Council Regulation (EC) No 41/2006
reinstated the closure in February—March 2007. The direct impact of
this closure on the status of cod cannot be quantified (see Section on
Trevose closure 5.3.3.1).

Since 1999, French fishing effort has decreased considerably: by 50%
for all trawlers and by 65% for the gadoids fleets during the first
quarter. This reduction is mostly due to a decrease in the number of
vessels involved rather than to a reduction of the mean fishing time
per vessel. Although this effort reduction has been initiated before the
first year of the closure, the closure has probably been a strong
incentive to a further reduction in effort of vessels targeting gadoids.

Technical measures applied to this stock are: a minimum mesh size
for beam and otter trawlers in Subarea VII and a minimum landing
size (MLS) of 35 cm. For Belgian trawlers that land in Belgium the
MLS is 40 cm. Minimum landing sizes do not prevent cod from being
caught (and thrown back dead), but might prevent targeting juvenile
cod. Recent sampling programmes in countries exploiting this stock
indicate that discarding is high and variable. They may account for
40-60% by number of all fish caught. These discards are mainly under
the MLS. Qualitative analyses of observations at sea in 2005 have
shown that discarding is more prominent in Divisions VIle and VIIf,g
than in VIIh-k, where small fish are less abundant.

Management regulations, particularly effort control regimes in other
areas (Division Vlla, Subareas VI & IV), have become increasingly
restrictive since 2004 and should not be allowed to result in a
displacement of effort into the Celtic Sea.

Changes in fishing technology and fishing patterns

In 2003 and 2004 there has been a substantial behavioural change in
the main fisheries with regard to discarding. Discarding occurred in
the last quarter of 2002 as the French fishery closed when the cod
quota was exhausted.

In 2003-2004 there was substantial high grading of marketable small
cod in order to prevent a new early closure of the fishery. This high-
grading practice was much reduced in 2005, and discontinued in 2006.

Scientific basis

Data an methods

The analytical age-based assessment is based on landings, three surveys,
and four commercial cpue series. Discard data are not included in the
assessment.

Information from the fishing industry

Meetings with representatives of the fishing industry were held prior to
this year’s assessment in France, Republic of Ireland, and the UK. There
was no major disagreement about the state of the stock in France but
information from some professional organizations indicates that more
small cod fish are currently fished in VIle and cod also occur in areas
where they were scarce before (Parsons Bank). All the Irish professional
organizations mention that cod were extremely abundant and
widespread in the Celtic Sea in spring 2007 and that the spring fishery
was the best seen in many years. The Irish industry expressed concern
that the reported landings may not reflect the true abundance of cod seen
by their members due to discarding, limiting quotas and other factors.
The Irish industry questioned the accuracy of recent recruitment
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estimates in the 2006 WG assessment. They reported that the 2007
fishery seemed to consist of a broad length range of fish, suggesting not
only that the 2005 year class was strong but also that the 2004 and 2003
year classes were also better than estimated in last year’s assessment.

The industry has been cooperative in a number of scientific endeavours
with regards to this stock. The fisheries science partnership conducted
cooperatively between CEFAS and the UK industry has provided
information on the relative age compositions, suggesting that the main
year-class signals are captured by the assessment.

Uncertainties in assessment and forecast

There are uncertainties in the catch data due to discarding, high-
grading, and unreported landings. Although the change in French
high-grading practices (in 2003—2005) has been corrected for in the
current assessment data there are still some uncertainties in the catch
data.

Most of the abundance estimates come from commercial fleets
operating on different components of the stock (VIle, VIIfgh, VIIj).
Because of the low cod abundance, the calculated abundance indices
for the UK and French surveys are based on very few cod.
Nevertheless, both surveys give some indication of year-class
strength, especially when a large year class comes through.

The predicted values of landings and SSB are heavily dependent on
the recruitment assumption used. In this case a low recruitment has
been used in line with recent observations from the stock. This is
considered the most likely scenario. However, there has been an
increasing contribution of cod of age 1 in the 2007 French landings
(from 5% in 2006 to 19% in 2007, for the gadoids fleet, and 2 to 9%
respectively for the Nephrops fleet, for the first three quarters) could
indicate that the 2006 year class might be more abundant than the
2005 one. There is no firm estimate of the strength of the incoming
recruitment.

Comparison with previous assessment and advice

The results of this assessment are consistent with those of last year in
terms of trends in fishing mortality, SSB, and recruitment. For the
most recent years F has been revised upwards by less than 10%, while
SSB estimates have remained more or less the same.

The advice and the basis for this advice is the same as last year.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks, 26 June—5 July 2007 (ICES CM 2007/ACFM:28).
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Year ICES Predicted catch corresp. Agreed ACFM

Advice to advice TAC! Landings®
1987  Reduce F <64 10.2
1988  Noincrease in F; TAC 7.0° 17.2
1989 No increase in F; TAC 8.6 19.8
1990 No increase in F; TAC 9.2% 12.7
1991  TAC; SSB = mean 4.5 93
1992 Appropriate to reduce F - 9.7
1993 20% reduction in F 6.5 19.0 10.4
1994 20% reduction in F 5.6° 17.0 10.6
1995 20% reduction in F 4.7 17.0 11.7
1996 20% reduction in F 47 20.0 12.6
1997 20% reduction in F 74* 20.0 12.0
1998 10% reduction in F 8.8 20.0 11.4
1999 Reduce F below Fj,, 9.2* 19.0 8.6
2000  Reduce F below F,, <176 16.0 6.5
2001 40% reduction in F <43’ 10.5 8.3
2002 45% reduction in F <53° 8.7 9.4
2003 60% reduction in F <38’ 6.7 6.2
2004 90% reduction in F or management plan <0.7 5.7 3.5
2005 17% reduction in F <52 6.2 3.1
2006 No increase in effort [should have been reduce effort] Cannot be estimated 5.6 33
2007 Zero catch 0 4.7
2008 Zero catch 0

Weights in ‘000 t.

'TAC covers Subareas VII (except Division VIIa) and VIII.
2 For the VIIf+g stock component.

?For the VIIf-h stock component.

*For the VIle-h stock component.

*For the VIIe—k stock component.

SACFM landings for the period 1988-2002 revised.

Cod in Divisions Vlle-k

SSB ('000 tonnes) Fishing mortality: 2-5 i : . illi
30 1.20 0018 Recruitment. Age: 1 (millions)
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Figure 5.4.2.3 Cod in Divisions VIle—k. Historical performance of the assessments.
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Table 5.4.2.1

Nominal landings of Cod in Divisions VII e-k

used by the Working Group
Year Belgium France Ireland UK Others Total
1971 5782
1972 4737
1973 4015
1974 2898
1975 3993
1976 4818
1977 3058
1978 3647
1979 4650
1980 7243
1981 10596
1982 8766
1983 9641
1984 6631
1985 8317
1986 10475
1987 10228
1988 554 13863 1480 1292 2" 17191
1989 910 15801 1860 1223 157 19809
1990 621 9383 1241 1346 158" 12749
1991 303 6260 1659 1094 20" 9336
1992 195 7120 1212 1207 137 9747
1993 391 8317 766 945 6" 10425
1994 398 7692 1616 906 8" 10620
1995 400 8321 1946 1034 8" 11709
1996 552 8981 1982 1166 0" 12680
1997 694 8662 1513 1166 0" 12035
1998 528 8096 1718 1089 o 11431
1999 326 5488 1883 897 0" 8594
2000 208 4281 1302 744 0" 6535
2001 347 6033 1091 838 0" 8309
2002 555 7489 694 618 0" 9356
2003 136 5222 517 346 0" 6221
2004 153 2425 663 282 0" 3523
2005 186 1686 870 309 0" 3051
2006* 103 1889 958 367 0 3317

* provisional

Scaled landings 1971-1987 (SSDS WG 1999)
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Table 5.4.2.2 Cod in Divisions VIle-k

Year Recruitment SSB Landings Mean F
Age 1 Ages 2-5
thousands tonnes tonnes

1971 3075 8939 5782 0.628
1972 565 8221 4737 0.582
1973 1665 7673 4015 0.610
1974 500 7410 2898 0.419
1975 3889 6622 3993 0.755
1976 1202 6301 4818 0.632
1977 1714 7694 3059 0.399
1978 1690 8625 3647 0.405
1979 4249 8951 4650 0.507
1980 7910 9461 7243 0.734
1981 3357 10357 10597 0.831
1982 1338 13045 8766 0.620
1983 4620 13484 9641 0.775
1984 4327 10403 6631 0.510
1985 3903 13463 8317 0.532
1986 3232 13454 10475 0.815
1987 16555 10809 10228 0.864
1988 8189 14770 17191 0.664
1989 2488 24155 19809 0.833
1990 2645 18023 12749 0.935
1991 7461 10002 9336 1.061
1992 7707 8142 9747 0.916
1993 2282 11018 10425 0.825
1994 8958 13004 10620 0.804
1995 6249 11737 11709 0.790
1996 4784 14410 12681 0.903
1997 6575 12865 12035 0.894
1998 3278 11228 11431 1.054
1999 1612 9688 8594 1.008
2000 7218 6525 6536 0.907
2001 5968 7105 8308 0.928
2002 1552 9466 9356 0.967
2003 913 8187 6420 0.947
2004 2053 4733 3672 0.847
2005 2445 3840 3128 0.809
2006 1371 4237 3317 0.584
2007 1633* 5154

Average 4098 10224 8238 0.758

* GM 2002-2005.
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West of Ireland Cod

(Divisions Vllb,c)

! MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

The state of this stock is unknown.

There is no official ICES advice for this stock. FSS
advises that catches in 2008 should be no more
than the recent average (2004 to 2006) of around
52 t in order to avoid an expansion of the fishery
until there is more information to facilitate an
adequate assessment.

Vile

Vilk

Ville

(Xb

Red Boxes-TAC/Management Areas

CURRENT MANAGEMENT

e The TAC area covers Divisions VIIb-k, Sub-areas VI,
IX X and CECAF 34.1.1 (Madeira). The TAC in 2007
was set at 4,743 t with an associated Irish quota of
775 t (adjusted to 807 t).

e FSS recommend that management objectives be estab-
lished and that a management plan be developed and
implemented for fisheries catching haddock.

ADDITIONAL INFORMATION

I. Estimated total landings in 2006 were the lowest in
the time series (24.3 t).

2. Irish landings in 2006 were estimated as 14 t.

3. lIreland is the major participant in this fishery. The UK
and France land the remainder. Cod are caught in mixed
species otter trawl fisheries in VlIb,c by vessels operat-
ing from Killybegs, Rossaveal and Dingle.

4. Cod are an economically valuable by-catch in fisheries
targeting anglerfish, megrim and Nephrops in this area.
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2007 % Quota Allocations

W IRE 16.3%
W BEL 4.2%
B FRA 71.2%
@MNL 0.6%

W UK 7.7%

FSS data on discarding of cod in this area is limited
but discards are considered to be negligible.

The linkages between Cod in Divisions VlIb,c and
adjacent areas is unclear. Until the dynamics of
these cod stocks are resolved the ICES Assessment
Working Group will continue the collation of data
on Division VlIb,c cod separately.

2006 Length Distribution: Irish Landings (Beam, Otter
trawlers & Gill Netters), Cod in Vlib, ¢
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Nominal Landings (t) of Cod in Division VlIb,c for 1995-2006

COUNTRY 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
France 9l 115 71 44 s 46 38 54 33 13 16 8
Germany - - 3 - - - - -

Ireland 282 353 177 234 154 141 107 59 59 60 32 14.3
Netherlands - - - - - - + - |

Norway 3 | 6 I +¥ I 5 |
Spain 6 3 6 2 3 | |

UK(E/W/NI) 25 35 37 25 4 4 2 | 8

UK (Scotland) 66 12 7 9 | - | | 10

UK |
TOTAL 473 519 301 318 172 194 150 122 102 83 48 243
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West of Ireland and Celtic Sea Haddock

(Divisions Vllb-k)

For latest information, see: http://lwww.ices.dk

I MMarine Institute

.- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

The assessment is considered to be indicative of
trends only. The trends indicate that the SSB
peaked in 2004 and has been declining since.

Due to high levels of discarding, the fleets have not
fully benefited from the good recruitments in
1999-2002. No strong recruitment has been ob-
served since 2002 and estimated recruitment for
2006 is the lowest since 1997. In this context FSS
agrees with the ICES advice that the stock should
be managed by ensuring that the effort is not al-
lowed to increase, rather than by TAC manage-
ment. The main focus of management should be
to substantially reduce discarding in Celtic Sea fish-
eries to maximise yield and SSB from future re-
cruitment. Haddock are taken in a mixed demersal
trawl fishery with cod, whiting, plaice and manage-
ment advice needs to be considered in that con-
text.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For West of Ireland
and Celtic Sea Haddock, FSS interprets that the
proposal would be to prevent expansion of the
fishery. This may result in the 2007 TAC of
11,520 t being maintained in 2008.

CURRENT MANAGEMENT

e The TAC area traditionally covers Sub-areas VII, VIII,
IX, X and CECAF 34.1.1 with a separate TAC intro-
duced for Division Vlla in 2004.

e In 2007, the TAC for Sub-areas VII, VIII, IX, X and
CECAF 34.1.1 was the same as the previous year at
11,520 t with an associated Irish quota of 2,560 t

e There are no explicit management objectives or
management plan for this stock.

e FSS recommends that a well defined management
plan is necessary for Celtic Sea mixed fisheries.
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Ville

IXb

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

ADDITIONAL INFORMATION

Discard estimates have been included in the assess-
ment for this stock, but discard data are primarily
from Irish Sources, which might not be representa-
tive of the international catch. Discard data from
France (which takes the majority of the landings) are
only available from 2005 onwards. Nevertheless,
strong yearclasses can be tracked through the avail-
able discard data and followed through in the land-
ings data. It is considered that inclusion of discard
data has improved the assessment.

In the last 5 years, the numbers of discarded haddock
by Irish Otter trawlers indicate that discarding levels
are considerable (around 50% of the catch by weight
and around 80% of the catch by numbers) but levels
are highly variable between fleets and areas. Discarding
in 2005 and 2006 by the French and UK fleets also
show high levels of discarding of smaller haddock.

3. lrish landings in 2006 were estimated to be 1,838 t.

Demersal trawlers from Dunmore East and Castle-
townbere and other ports in south-west Ireland
have traditionally caught Celtic Sea haddock in a
mixed trawl fishery. Poor catches and catch restric-
tions elsewhere have attracted vessels from Green-
castle, Co. Donegal to this fishery in recent years.

5. In recent years, France has taken about 55-75% of

the landings. Ireland has taken 20-35% with the re-
mainder taken mostly by Belgium, the UK and Spain.

2007 % Quota Allocations

OIRE 22.2%
EBEL 1.1%
OFRA 66.7%

B UK 10%

West of Ireland and in the Celtic Sea Haddock



6. Haddock are caught in a mixed demersal fishery tar-
geting haddock, cod and whiting. Management ad-
vice needs to be considered in that context.

7. Levels of misreporting are unknown for this fishery.
Misreporting was previously not considered to be a
problem because the TAC has always been in excess
of landings. There is evidence of underreporting for
some of the fleets, particularly in recent years, al-
though it remains difficult to quantify.

8. The Irish groundfish survey provides useful data on
the distribution, abundance and stock structure for
haddock in this area. The west coast is an important
nursery area as is the northern part of Division Vlig
There are also indications of migrations of haddock
from Division VIIb to the southern part of Vla.

ICES ADVICE

54.4
State of the stock
Spawning Fishing mortality | Fishing Fishing
biomass in in relation to mortality in mortality in
relation to precautionary relation to relation to
precautionary | limits highest yield | agreed target
limits
Undefined Undefined Unknown Undefined

The state of the stock is uncertain. Fishing mortality appears to be
relatively stable. Recruitment is highly variable. Several high re-
cruitments in 1999-2002 led to an increase in spawning-stock bio-
mass to the highest level of the series in 2004, and SSB appears to
have been declining since.

Management objectives

There are no explicit management objectives for this stock.

Reference points

No precautionary reference points have been established.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations

Future catches and SSB will be highly dependent on the strength of
incoming year classes and their discard mortality. No strong recruit-
ment has been observed since 2002 and estimated recruitment for
2006 is the lowest since 1997. In this context the stock should be
managed by ensuring that fishing effort is not allowed to increase.

Management considerations

This haddock stock is subject to high discard rates. Therefore TAC
management for this species is not very effective.

Due to high levels of discarding, the fleets have not fully benefited
from the good recruitments in 1999-2002. Any measure to reduce
discarding and to improve the fishing pattern should be encouraged.
These might include spatial and temporal changes in fishing prac-
tices or technical measures such as increased cod-end mesh size,
square-mesh panels, separator trawls, and increased top sheet mesh
in towed gears. These measures would need to be evaluated in the
context of other species caught in these mixed fisheries.
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There is some recent information of species misreporting (where
haddock was reported as whiting) in some fleets for the years when
haddock quotas were restrictive. It is not possible for ICES to evalu-
ate the scale of this problem and the assessment is largely based on
landings as reported in logbooks.

Within the large management area there is no control over where the
catches are taken. Current management measures for Divisions
VIIb—k include haddock in Division VIla. Whatever management
measures are implemented, they must be consistent with the assess-
ment area.

Ecosystem considerations

Stocks of haddock in Divisions VIa, VIla, and VIIb-k have shown
different growth rates and patterns of recruitment variation during
the 1990s. This may reflect latitudinal variations in environmental
conditions. Catches of haddock along the Atlantic seaboard of the
British Isles are recorded more or less continuously between the
west coast of Scotland and the Celtic Sea. Significant genetic differ-
ences have been found between samples collected at much smaller
spatial scales than the entire west coast of the British Isles (ICES:
WGNSDS, 1999). Further investigation is needed to better define
the biological stock units.

West of Ireland and in the Celtic Sea Haddock



Factors affecting the fisheries and the stock

Haddock in Divisions VIIb—k are mainly taken in mixed trawl fish-
eries. These are mainly otter trawlers, including gadoid trawlers and
Nephrops trawlers and to a lesser extent beam trawlers.

Regulations and their effects

Technical measures applied to this stock include a minimum landing
size (> 30 cm) and the minimum mesh sizes applicable to the mixed
demersal fisheries. Given the observed discarding rates in some
towed gears there is a mismatch between minimum mesh sizes in
these mixed demersal fisheries and the MLS.

The closure of three rectangles in the Celtic Sea was in place during
the first quarter of 2005, 2006, and 2007 to protect the cod stock.
The impact of this on haddock remains unclear, but the Irish land-
ings data suggest that landings from these rectangles are minor (see
Section on Trevose closure 5.3.3.1).

Changes in fishing technology and fishing patterns

There have been major changes in fleet dynamics over the period of
the assessment. Effort in the French gadoid fleet has been declining
since 1999. Irish otter trawl effort in VIIg,j has been stable over the
last 4 years, but there has been a shift in effort from VIIj to VIIg.
During this period there has been a fleet modernization and a decom-
missioning scheme in Ireland.

The environment

Recruitment of haddock in this area is highly variable and as yet it
has not been possible to link this to specific environmental drivers.
Survey data show that the distribution of haddock varies with age;
young haddock from Division VIIb move to deeper waters and pos-
sibly into Division VIaS as they grow, while migration patterns of
haddock in Division VIIgj are more variable. The spatial distribution
of haddock and their length-at-age data suggest that Divisions VIIb
and VIaS might be the same stock, and other biological parameters
also do not show obvious spatial patterns.

Scientific basis

Data and methods

An age-based analytical assessment was carried out for this stock and
is considered to be indicative of trends only. The assessment used
landing and discard data, two commercial cpue series, and two sur-
veys.

Information from the fishing industry

Meetings with representatives of the fishing industry were held prior
to the assessment group in Ireland, France, and the UK. No specific
issues were raised about the state of this stock or its assessment.

Uncertainties in assessment and forecast

The discards used in the assessment are derived from a small number
of trips within one fleet that is not the largest component of the over-
all fishery.

There are some concerns about the accuracy of the landings statistics
in some fleets.

Comparison with previous assessment and advice

As last year, there was no agreed assessment.

The advice last year is based on no increase in F. This year a non-
increase in fishing effort is advised.

Sources of information

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks (ICES CM 1999/ACFM:04).

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks, 26 June—5 July 2007 (ICES CM 2007/ACFM:28).

Year ICES Predicted catch ~ Agreed Official ACFM Discards ACFM Catch
Advice corresp. TAC! Landings’  landings
To advice

1987  Not dealt with 3.0 2.6 na 2.6
1988  Not dealt with 4.0 3.6 na 3.6
1989  Not dealt with 42 3.2 na 3.2
1990  Not dealt with 2.9 2.0 na 2.0
1991  Not dealt with 29 2.3 na 2.3
1992 Not dealt with 29 2.7 na 2.7
1993 Not dealt with 34 33 1.5 4.8
1994  Not dealt with 4.1 4.1 1.5 5.6
1995  Not dealt with 6 4.5 4.5 1.6 6.1
1996  Not dealt with 7 6.7 6.8 25 9.3
1997  Not dealt with 14 10.3 10.8 2.9 13.8
1998  Not dealt with 20 7.4 7.7 0.6 8.3
1999  Not dealt with 22° 5.2 5.0 0.6 5.6
2000  No expansion of catches 16.6° 6.7 7.6 6.2 12.8
2001  No expansion of catches 12° 9.7 8.7 33 12.1
2002  No expansion of catches 8.0 9.3° 7.1 6.8 10.8 17.6
2003  No expansion of catches 7.2 8.185° 8.2 8.4 9.1 17.4
2004  No increase in F - 9.600° 8.5 8.6 11.7 20.3
2005  No increase in effort - 11.520° 6.9 6.6 8.2 14.9
2006  No increase in effort - 11.520° 5.0* 5.4 4.0 9.4

2007  No increase in effort - 11.520°

2008  No increase in effort -

Weights in 000 t.

lApplies to Subareas VII, VIII, IX, and X.
*Possible underestimates due to misreporting.
*Increased in-year to 14 000 t.

*Incomplete official statistics.

*Includes separate Division VIIa allocation.
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Celtic Sea and Westerm Channel Whiting

(Division Vlle-k)

For latest information, see: http://lwww.ices.dk

mgrme Institute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

The assessment is considered to be indicative of
trends only. There is a downward trend in the SSB
since 1995. Recruitment has been stable since 2000
but F has increased in recent years.

FSS agrees with the ICES advice of a decrease in F.
However, FSS considers that implementation of this
is difficult as the TAC for this stock also includes whit-
ing in Division VIId and Divisions Vllb,c. Whiting in
VIld are considered part of the North Sea stock and
are assessed as such. Whiting in Vilb,c are not as-
sessed. The advice for the VlId stock is based on a lar-
ger reduction in landings than would be appropriate
for the Divisions Vlle-k stock, potentially leading to
unbalanced exploitation within the TAC area. For
the Vlle-k stock, a reduction in recent landings would
be required to reduce F. Furthermore, management
advice should focus on a reduction in discarding and
improvement of the fishing pattern. Whiting are
taken in a mixed demersal trawl fishery with cod,
haddock, plaice, and Nephrops and management ad-
vice needs to be considered in that context.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see table
on page 45) For Celtic Sea and Western Channel
Whiting, FSS interprets that the proposal would re-
sult in the 2007 TAC being reduced by up to 15% to
16,950 t in 2008.

Although uncertain, it is unlikely that the current fish-
ing mortality is low enough to lead to high long-term
yields (FO.1). Fishing at a lower mortality would lead
to higher SSB and therefore reduce the risk of bring-
ing the stock outside precautionary limits.

CURRENT MANAGEMENT

e The TAC area covers Divisions VlIb-k, and the assess-
ment area covers Divisions Vlle-k.

The 2007 TAC was the same as the previous year at
19,940 t with an associated Irish quota of 5,544 t.

(adjusted 6,122 t)
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Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area

There are no explicit management objectives or plan
for this stock.

FSS recommends that management objectives be es-
tablished and that a management plan be developed
and implemented for fisheries catching whiting.

2007 % Quota Allocations

OIRE 27.8%
HMBEL 1%
OFRA 60%
BENL 0.5%
B UK 10.7%

ADDITIONAL INFORMATION

I. Discard levels of whiting are very high and are not in-
cluded in this assessment. This leads to considerable
assessment uncertainty, particularly when strong year
classes enter the fishery. Substantial discarding levels
may imply that estimates of F and catch numbers are
too low, particularly at younger ages.

Discard rates for the UK fleets and the French gadoid
fleet appear to be quite similar (~45% by number and
33% by weight). The discarding rates of the French
Nephrops fleet are lower (~18% by number and 5% by
weight). Irish discard sampling intensity was substan-
tially reduced in 2006 due to the non-cooperation of
the industry with the sampling programme.

Irish landings in 2006 were estimated to be about
4,509 t.

The level of misreporting of this stock is not known.
Under-reporting has previously been considered
unlikely because the TAC has been in excess of recent
landings. There is some recent evidence of over-
reporting, caused by species misreporting, in some
fleets. However it was not possible to quantify
whether this has occurred over an extended period,
or in all fleets.

Celtic Sea Whiting



5. Demersal trawlers from Dunmore East and Castle-
townbere and other ports in south-west Ireland have
traditionally caught Celtic Sea whiting in a mixed trawl
fishery. Poor catches and catch restrictions elsewhere
have attracted vessels from Greencastle, Co. Donegal
to this fishery in recent years.

ICES ADVICE

2006 Length Distribution: International Landings, Whiting
in Vlle-k
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Management objectives

There are no specific management objectives for this stock.
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Type Value Technical basis
Precautionary approach Biim 15000t Biim = Bioss, the lowest observed spawning-stock biomass.
Bpa 21 000t B,. = Biin * 1.4. Biomass above this affords a high probability of maintaining SSB
above By, taking into account the uncertainty of the assessment.
Flim Not defined.
Fpa Not defined.
Targets Fy Not defined.

(unchanged since: 1998)

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary limits

The current estimates of fishing mortality and SSB are uncertain, but
SSB shows a decreasing trend while recruitment is low. In order to
reverse this trend, ICES considers that fishing mortality should be re-
duced. However, ICES cannot quantify the required reduction in fish-
ing mortality.

Management considerations

This assessment area (VIle—k) does not correspond to the TAC area
(VIIb—k), whiting in VIIb,c are not assessed and whiting in VIId are
included in the WGNSSK assessment of the North Sea stock. What-
ever management measures are implemented, they must be consistent
with the assessment area.

Celtic Sea Whiting



Whiting are caught in directed gadoid and mixed fisheries throughout
the Celtic Sea. Discard rates are high due to the low market value par-
ticularly of smaller sizes of the species. High-grading above the MLS
is also prevalent in most fisheries. The current assessment does not
include discard estimates.

Any measure to reduce discarding and to improve the fishing pattern
should be encouraged. These might include spatial and temporal
changes in fishing practises or technical measures such as increased
cod-end mesh size, square mesh panels, separator trawls, and in-
creased top sheet mesh in towed gears. These measures would need to
be evaluated in the context of other species caught in these mixed fish-
eries.

There is some recent information of species misreporting (haddock
reported as whiting) in some fleets in years when haddock quotas
were restrictive. It is not possible for ICES to evaluate the scale of this
problem and the assessment is largely based on landings as reported in
logbooks.

Ecosystem considerations

The main spawning areas of whiting in the Western Channel and
Celtic Sea are off Start Point (VIle), off Trevose Head (VIIf), and
southeast of Ireland (VIIg).

Returns of adult whiting tagged in the Western Channel indicated
more movement into the Celtic Sea than between the Western and
Eastern Channel. Whiting released in the Bristol Channel moved south
and west towards the two spawning grounds off Trevose Head and
southeast of Ireland. There was no evidence of emigration out of the
Celtic Sea area. Tagging experiments have indicated movement of
whiting from the Irish Sea VlIla into the Celtic Sea.

Factors affecting the fisheries and the stock

Celtic Sea whiting are taken in mixed species (cod, whiting, hake,
Nephrops) fisheries. French trawlers account for about 60% of the
total landings, Ireland takes about 30%, and the UK (England and
Wales) 7%, while Belgian vessels take less than 1%.

The French Nephrops trawlers have for several years adopted a larger
mesh, following bycatch restrictions and market demand for larger
Nephrops.

The main Irish fleets in Divisions VIIf,g,h are inshore and offshore
otter trawlers and seiners based in Dunmore East and Kilmore Quay.
However, in recent years there has been an increase in the number of
Irish beamers (+6 vessels) offshore in Division VIlg, targeting angler-
fish and megrim with whiting as bycatch. Irish landings of whiting
from Division VIIj—k are taken both in a mixed fisheries (cod, whiting,
anglerfish, megrim, and Nephrops) and in a directed fishery in the first
quarter.

The main UK fisheries in Divisions VIIe-h are inshore, the bulk of the
landings (> 60%) being made in the winter months between Novem-
ber and March. UK landings in the 1950s were 45 times higher than at
present. The main gears used in the Western Channel are otter trawls
targeting a wide range of species, and beam trawls targeting sole, an-
glerfish, and plaice.
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Regulations and their effects

The stock is managed by a TAC and technical measures. Technical
measures applied to this stock are a minimum landing size (> 27 cm)
and the area-specific minimum mesh sizes applicable to the mixed
demersal fisheries. There is substantial discarding above the minimum
landing size due to economic or other factors.

Management regulations, particularly effort control regimes in other
areas (VIla, VI, & IV), became increasingly restrictive in 2004 and
2005 and have resulted in a displacement of Irish effort into the Celtic
Sea.

A closure of the three rectangles in the Celtic Sea was in place during
the first quarters of 2005, 2006, and 2007 to protect the cod stock. The
impact of this on whiting remains unclear. For a more detailed descrip-
tion on the impact of this closure on the fishing behaviour (see Section
on Trevose closure 5.3.3.1).

Changes in fishing technology and fishing patterns

There have been major changes in fleet dynamics over the period of
the assessment. Effort in the French gadoid fleet has been declining
since 1999. Irish otter trawl effort in VIIg,j has been stable over the
last 4 years but there has been a shift in effort from VIIj to VIIg. Dur-
ing this period there has been a fleet modernisation and a decommis-
sioning scheme in Ireland. A further decommissioning scheme is im-
minent, aimed at removing 40% of the capacity in the whitefish sector
nationally.

Scientific basis

Data and methods

The analytical assessment is based on catch-at-age (landings only) data,
commercial cpue, and survey data was considered for trends only.

Information from the fishing industry

Meetings with representatives of the fishing industry were held prior
to WGSSDS2007 in Ireland, UK, and France. No specific concerns
were raised about the state of this stock.

Uncertainties in assessment and forecast

Discarding is considered to be significant but is not included in the
assessment. Not including discards biases the recruit estimates. There
are conflicting signals and considerable noise in the survey data as well
as some concerns about the accuracy of the landings statistics in some
fleets.

Comparison with previous assessment and advice

As last year the assessment is only indicative of trends.

The advice last year is based on no increase in F. This year a decrease in
F is advised.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks, 26 June—5 July 2007 (ICES CM 2007/ACFM:28).
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Year ICES Predicted catch corresp. Agreed ACFM
Advice to advice TAC! Landings

1987 Status quo F; TAC 7.1° 12.7
1988 Precautionary TAC 7.0 13.6
1989 Precautionary TAC 7.9 16.5
1990 No increase in F; TAC 8.4 14.1
1991 Precautionary TAC 8.07 13.5
1992 If required, precautionary TAC 8.07 12.4
1993 Within safe biological limits 6.6 22.0 16.3
1994 Within safe biological limits <9.4? 22.0 20.0
1995 20% reduction in F 8.2° 25.0 22.7
1996 20% reduction in F 8.6° 26.0 18.3
1997 At least 20% reduction in F <73* 27.0 20.5
1998 At least 20% reduction in F <g8.2* 27.0 19.2
1999 No increase in F 12.4* 25.0 19.9
2000 17% reduction in F <13.1* 222 14.9
2001 No increase in F 13.5% 21.0 12.8
2002 No increase in F 27.7* 31.7 13.3
2003 No increase in F 20.2* 31.7 10.6
2004 No increase in F 14.0 27.0 10.0
2005 No increase in F 10.6 21.6 12.5
2006 No increase in F 10.8 19.9 9.5
2007 No increase in F - 19.9
2008 Reduction in F -

Weights in t.

"TAC covers Subarea VII (except Division VIIa).

?For the VIIft+g stock component.
3 For the VIIf-h stock component.
“For the VIIe—k stock component.
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West of Ireland Whiting

(Divisions Vllb,c)

! MMarine Institute

2007 % Quota Allocations
ML Foras na Mara

OIRE 27.8%
Fisheries Science Services

EBEL 1%
B FRA 60%
FSS — SINGLE STOCK CONSIDERATIONS
(See Celtic Sea, West and Southwest of Ireland BNL 0.5%
Overview for Mixed Fisheries Advice) HUK 10.7%

The state of this stock is unknown.

FSS advises that catches in 2008 should be no more
than the recent average (2004 to 2006) of around
191 t in order to avoid an expansion of the fishery
until there is more information to facilitate an ade- 2006 Length Distribution: Irish Landings, Whiting in VlIb, ¢

quate assessment. 30

Minimum
Whiting in Divisions Vllb,c are included in the 25 legal size
management area Vllb-k. There was no ICES ad- g 20 | 27cm
vice for this stock in 2007. 2
g
£
=]
z
Vile
24 28 32 36 40 44 48 52 56 60 64 68
Length (cm)
Vilk
2006 Age Distribution: Irish Landings, Whiting in Vllb, ¢
- 40
Red Boxes-TAC/Management Areas S
£ 30
: 20
CURRENT MANAGEMENT §
z
e The TAC area covers Divisions Vlib-k. The TAC in 10
2007 was set at 19,940 t with an associated lIrish 0 -
quota of 5,544 t (adjusted to 6,122 t). o 1 2 3 4 5 6 7 8
e  FSS recommends that management objectives be es- Age (years)
tablished and that a management plan be developed 2006 Size at Age: Irish Sampling, Whiting Vilb,c
and implemented for fisheries catching whiting. 80
70 - [
ADDITIONAL INFORMATION 60 e E o
I. lIrish landings in 2006 were estimated to be 48 t — 'g 50 1 ° E o ©
the lowest in the time series. = 40 8 °
2. lIreland is the major participant in this fishery. B 30 - g B s =
3. Discarding practices are not well quantified but FSS 3 204
sampling has indicated that discarding does occur in 10 4
this fishery. 0 ‘ ‘ ‘ ‘ ‘
4. The linkages between in Divisions Whiting VlIb,c and 0 2 4 6 8 10

adjacent areas is unclear. Until the dynamics of these
whiting stocks are resolved ICES will continue to
collate data on Vllb,c whiting separately.

Age (years)
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Nominal Landings (t) of Whiting in Division VIIb,c for 1995-2006

COUNTRY 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

* 1%

France 57 76 65 37 107 114 113 92 63 129 54.4

Ireland 1,894 1,233 403 323 206 563 357 386 423 135 65 47.6

Netherlands - - - - - - 2 - 3 2

Spain + + - 27 1 4 - 6 31 18

UK(E/W/NI) 24 96 75 49 10 6 5 4 5 1 11 4.6

UK(Scotland) 71 17 4 27 - 19 1 + - 10.8

TOTAL 2,046 1,422 547 463 217 701 479 509 523 230 235.8 106.6
'See VIIg-k.
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Celtic Sea and Bay of Biscay Anglerfish

(Sub-area Vllb-k and Divisions Vllla,b)

For latest information, see: http://lwww.ices.dk

! MMarine Institute

.- Foras na Mara

Fisheries Science Services

Bay of Biscay Anglerfish, FSS interprets that the
proposal would result in the TAC being set at
26,194 t for Sub-area VIl and 7,260 t for Divisions
Vlilabde to prevent expansion of the fishery.

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

Two species (L. piscatorius and L. budegassa) are
caught together in this area. The state of both
stocks is unknown. It has not been possible to
quantify SSB, fishing mortality, and recruitment for
these stocks. Survey and landings data indicate that
biomass of L. piscatorius has increased since 2000
and that some recent recruitments may be above
average. Landings and survey data for L. budegassa
indicate that biomass has been fluctuating with a
slight decrease in landings in recent years.

Given that there is no immediate concern about
the state of both stocks in the short term FSS rec-
ommends that the landings in 2008 should be con-
strained to the recent average landings of 2004-
2006. This corresponds to a TAC for both species
combined of less than 33,000 t, with a correspond-
ing Irish quota of 1,989 t.

FSS again points out that the assessment area does
not include Division Vlla. Therefore an additional
TAC allocation of 454 t (based on average landings
2004-2006) for Division Vlla should be added to the
recommended TAC for Vilb-k to attain a TAC for
the entire Sub-area VII.

FSS recognises that anglerfish are an important
component of mixed fisheries taking hake, me-
grim, sole, cod, plaice, and Nephrops. As a result,
anglerfish are caught with other stocks that are
outside precautionary limits.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Celtic Sea and

CURRENT MANAGEMENT

e  There are two separate TACs set for anglerfish in this
area; one for Sub-area VIl and a second for TAC for
Divisions Vlllabde. The TAC area does not correspond
to the assessment area (Divisions Vllb-k and Vllla,b).
An additional allocation needs to be made for Vlla.

e Two species; white bellied (L. piscatorious) and black
bellied (L. budegassa) are caught in this assessment
area. These species are not routinely separated by the
industry. Therefore a combined TAC is set for both
species.

e The 2007 TAC for Sub-area VIl was 28, 080 t with an
associated Irish quota of 2,128 t (adjusted quota
2,170 ¢).

e  There are no explicit management objectives or plans
for this stock.

e There is no minimum legal landing size for anglerfish.
However, EC Reg. No 2406/96 dealing with common
marketing standards fixes a minimum weight of 500g
for anglerfish.

e There is a ban on gillnets in Divisions Vla,b and
Vlib,c,j,k fishing in more than 200m depth (EC Reg. No
51/2006).

VIlle

Red Box-TAC/Management Area  Blue Shading— Assessment Area

TAC Area 2007 TAC 2007 2008 TAC 2008
Irish quota Irish quota

vi 28,080 2,170 25,740 + 454 for VIla 1,989

Villabde 7,920 7,260

Total 36,000 33,454

Total Advised for Vilb-k & Vlllab 36,000 33,000

Celtic Sea and Bay of Biscay Anglerfish



2007 % Quota Allocations

EIRE 7.6%
OBEL 9.2%
OGER 1.0%
B EFRA 59.3%
ENL 1.2%
B UK 18.0%
B SPA 3.7%

ADDITIONAL INFORMATION

The previous assessments for both species were of
poor quality with large year-to-year revisions in
stock size estimates. It is difficult to reconcile the
stock dynamics observed in the previous assess-
ments, with the perception that the targeted monk-
fish fishery has expanded rapidly in recent years.
The quota for this stock is restrictive for the Irish
and most other fleets. Reported landings in recent
years have been in excess of the TACs and misre-
porting has been a serious problem in this stock.
The above, coupled with concern about ageing accuracy
and recent discarding patterns, has meant that ICES was
unable to provide an assessment for its stocks in 2007.
Reported landings from the Irish fleet were 2,962 t in
2006, a 20% increase from 2005.

Irish landings for this stock are mainly taken in otter
trawls and, increasingly by twin-rigs. Anglerfish are the
main target species along the western shelf for demer-
sal vessels from Killybegs, Rossaveal, Dingle, Castle-
townbere, Union Hall, Dunmore East and many other
smaller ports. It is well documented that a significant
proportion of the anglerfish are caught in mixed fisher-
ies, especially in association with the Nephrops fishery.
FSS recommends that technical measures such as fixed
grids be introduced into this fishery to reduce catches
of juvenile anglerfish and improve the exploitation pat-
tern for these species.

Age and growth in anglerfish is uncertain and further
investigations and validation work are required.

FSS is currently undertaking a joint industry-science
survey for anglerfish in this area in co-operation with
the Irish and Scottish fishing industries and the FRS Ma-
rine Laboratory in Aberdeen. A dedicated anglerfish
survey commenced in 2006 using commercial vessels in
Sub-area VI and VII with the aim of assessing the abso-

lute abundance of the anglerfish stock using the swept
area method. The Irish vessels also carried out anglerfish
tagging during the survey to investigate migration pat-
terns of the stock. The results of the swept area abun-
dance estimate will lead to a fishery independent assess-
ment of the stock. In 2007 this survey has been further
expanded to include the deployment of data storage tags
(DST) on anglerfish released during the survey. Results
from future recaptures of these DST tags will lead to
greater information on the behaviour of anglerfish.

7. There is a ban on the use of gillnets in Divisions Vla,b
and VlIb,c,j,k in waters deeper than 200m (EC Reg. No.
51/2006)

ICES ADVICE

5.4.20
State of the stocks
L. piscatorius
Spawning Fishing Fishing Fishing
biomass in mortality in mortality in mortality in
relation to relation to relation to relation to
precautionary | precautionary | highest yield agreed target
limits limits
Unknown Unknown Unknown NA

The state of the stock is unknown. It has not been possible to quantify
SSB, fishing mortality, and recruitment for this stock. However, survey
data indicate that biomass has been increasing over the 1997-2006
time-series and recruitment in 2001, 2002, and 2004 appear to be above
average.

L. budegassa

Spawning Fishing Fishing Fishing
biomass in mortality in mortality in mortality in
relation to relation to relation to relation to
precautionary | precautionary | highest yield agreed target
limits limits

Unknown Unknown Unknown NA

The state of the stock is unknown. It has not been possible to quantify
SSB, fishing mortality, and recruitment for this stock. However, sur-
vey data indicate that biomass has been rather stable over the time-
series and recent recruitment has been above average.

Management objectives

There are no explicit management objectives for these stocks.

Reference points

L. piscatorius

Type Value Technical basis

Biim not defined

Bpa 31000t = B)oss. There is no evidence of reduced recruitment at the lowest biomass observed.
Precautiona B, is equal to the lowest observed SSB in 1993, as estimated in 2000.
approach Y Flim 0.33 = F\oss, the fishing mortality estimated to lead to potential stock collapse.

Fpa 0.24 = Fym *¥0.72. This F is considered to have a high probability of avoiding Fj,, taking

into account the uncertainty in the assessment.

Targets Fy not defined

(unchanged since: 1998)
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L. budegassa:

Type Value Technical basis

Biim undefined

Bpa 22 000 t = B)oss. There is no evidence of reduced recruitment at the lowest biomass observed
Precautionary (SSB for 1993 as estimated in 2002).
approach Fiim undefined

[ 0.23 = Fineq as estimated in 2000. This F is consistent with the proposed By,.
Targets Fy not defined

(unchanged since: 1998)

Single-stock exploitation boundaries

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

The current fishing mortality is unknown and cannot be evaluated
with respect to long-term yield and low risk to SSB.

Exploitation boundaries in relation to precautionary limits

The current stock status is unknown relative to precautionary refer-
ence points, but indicators point to the stocks being stable. Therefore
ICES recommends that the landings in 2008 should not exceed the
average landings of 2004-2006. This corresponds to a TAC for both
species combined of lower than 33 000 tonnes.

Management considerations

Unreported landings are considered to be substantial (in some fisher-
ies). There is no information on the quantities of these. This suggests
that the fishery has not been sufficiently controlled and that meas-
ures should be taken to improve this situation.

There are indications that discarding has increased in recent years.
The increase in discarding may be related to larger year classes re-
cruiting in the fishery. Research vessel surveys indicate an increase
in smaller fish on the fishing grounds in recent years. Discarding is
also known to be partly dependent on market conditions and TAC
restrictions. Reliable estimates of discards are not available.

The absence of estimates of unreported landings and discards handi-
caps ICES in providing advice on the state of the stock.

The majority of the anglerfish catch consists of young fish. Improve-
ment of the selection pattern is expected to give a higher long-term
yield, to increase the size in the catch, and to increase the size of the
stock.

L. piscatorius and L. budegassa are both caught on the same grounds
and by the same fleets and are usually not separated in the landings.
Management measures for both species must be considered together
and in conjunction with other species caught in these fisheries (sole,
cod, rays, megrim, Nephrops, and hake).

TACs are set for both species combined. There are separate TACs
for Subarea VII and Divisions VIlla,b,d,e. The advice applies to a
smaller area (Divisions VIIb—k and VIlla,b,d) than the management
area. However, the advice covers the majority of the area as recent
landings in Division VIla have been relatively small compared to the
total TAC.

Factors affecting the fisheries and the stock

Anglerfish are an important component of mixed fisheries taking
hake, megrim, sole, cod, plaice, and Nephrops. A trawl fishery by
Spanish and French vessels developed in the Celtic Sea and Bay of
Biscay in the 1970s, together with overall annual landings possibly
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reached 35-40 000 t by the early 1980s. Landings decreased be-
tween 1981 and 1993; since 2000, landings have shown an increas-
ing trend. France and Spain together still report more than 75% of
the total landings of both species combined. The remainder is taken
by the UK and Ireland (around 10% each) and Belgium (less than
5%).

Otter trawls (the main gear used by French, Spanish, and Irish ves-
sels) currently take about 80% of the total landings of L. piscatorius,
while around 60% of the UK landings are taken by beam trawlers
and gillnetters. Over 95% of the total international landings of L.
budegassa are taken by otter trawlers. There has been an expansion
of the French gillnet fishery in the last decade in the Celtic Sea and
in the north of the Bay of Biscay, mainly by vessels landing in Spain
and fishing in medium to deep waters. Otter trawling in medium and
deep water in Subarea VII appears to have declined, even though the
increasing use of twin trawls by French vessels may have increased
significantly the overall efficiency of the French fleet.

Regulations and their effects

There is no minimal landing size for anglerfish but an EU Council
Regulation (No. 2406/96), laying down common marketing stan-
dards for certain fishery products fixes a minimum weight of 500 g
for anglerfish. When the minimum landing size does not fit with the
selective properties of the gears, this is expected to lead to discard-
ing of undersized fish.

Council Regulation (EC) No. 1954/2003 established measures for
the management of fishing effort in a ‘biologically sensitive area’ in
Subareas VIIb, VIIj, VIIg, and VIIh. Effort exerted within the
‘biologically sensitive area’ by the vessels of each EU Member State
may not exceed their average annual effort (calculated over the pe-
riod 1998-2002). These measures have not resulted in a decrease in
fishing effort for fleets fishing for anglerfish.

The quota has been restrictive for some fleets and substantial under-
reporting of landings is known to have occurred. Information from
the Irish fishery indicates that underreporting of total landings has
been a problem in recent years due to restrictive individual vessel
quotas. In 2005 specific anglerfish licences were introduced in Ire-
land to improve compliance. There has been an increased enforce-
ment on anglerfish quotas in 2006.

Changes in fishing technology and fishing patterns

No significant changes in recent years.

The environment

The spawning of the Lophius species is very particular, with eggs
extruded in a buoyant, gelatinous ribbon that may measure more
than 10 m. This particular spawning pattern results in a highly
clumped distribution of eggs and newly emerged larvae. Although
this could result in recruitment being sensitive to environmental
variations, this has not been demonstrated.

Celtic Sea and Bay of Biscay Anglerfish



Scientific basis

Data and methods

Lacking an analytical assessment the advice is based on survey data
and catch information.

Information from the fishing industry

The fishing industry and scientists have met at the national level to
discuss information that can be used in the assessments. Qualitative
information has also been provided and has contributed to the as-
sessment process.

Uncertainties in assessment and forecast

The French EVHOE survey covers a wide area of the distribution of
both Lophius species and gives reliable estimates of pre-recruits for
those species while being noisier for adults, due to the low number
of adults caught.

Comparison with previous assessment and advice

ICES was not able to provide an analytical assessment this year due
to the recent deterioration of the quality of the input data.

Advice is now based on recent landings instead of Fp,.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Stocks of Hake, Monk, and Megrim, 817 May 2007 (ICES CM
2007/ACFM:21).

Year ICES Single-Stock Predicted Predicted Agreed ACFM  Landings Landings

Advice Exploitation ~ catch corresp. catch TAC'? Landings? of of

Boundaries To Single- corresp. L. Piscat. L. Budeg.
Stock Exploi- To advice
tation
Boundaries

1987 Not assessed - 39.08 29.5 21.9 7.6
1988 Not assessed - 42.99 28.5 20.1 8.4
1989 Not assessed - 42.99 30.0 20.5 9.5
1990 Not assessed - 42.99 29.4 19.8 9.6
1991 No advice - 42.99 25.1 16.2 8.8
1992 No advice - 42.99 21.1 12.8 8.3
1993 Concern about L. Pisc. SSB decrease - 25.1 20.1 13.5 6.7
1994 SSB decreasing, still inside safe biological - 23.9 21.9 16.1 5.8

limits
1995 No increase in F 20.0 23.2 26.8 19.7 7.1
1996 No increase in F 30.3 30.4 30.2 22.1 8.1
1997 No increase in F 343 343 29.8 21.7 8.1
1998 No increase in F 33.0 343 28.2 19.6 8.6
1999 No increase in F 329 343 24.5 17.2 7.3
2000 At least 20% decrease in F <223 29.6 22.0° 14.9° 7.1°
2001 Reduce F below F, <276 27.6 2272} 16.5° 5.7
2002 Reduce F below F,, <19.9 23.7 26.7° 20.1° 6.5°
2003 At least 30% decrease in F <l16.4 21.0* 31.7 23.6 8.1
2004 At least 10% decrease in F <26.7 26.7 349 27.3 7.6
2005 Maintain F below Fy, <37.8 31.2 32.1 24.7 7.4
2006 Maintain F below Fy, <339 34.0 315 25.7 5.8
2007 Maintain F below Fp, <36.0 36.0
2008 Less than average landings <33.0

Weights in ‘000 t.

!Includes Division VIIa and Divisions VIIId,e.
2 Applies to both species.

3 Revised.

*TAC was changed during 2003 from 19 400 t to 21 000 t following fast-track advice from ICES.
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Anglerfish (L. piscatorius) in Divisions VIIb—k and VIIIa,b,d,e
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Lophius piscatorius
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Celtic Sea area. Error bars indicate +/— 2 s.d.
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French EVHOE surveys biomass and total abundance indices from 1997 to 2006. Combined Bay of Biscay and
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Figure 5.4.20.3. Anglerfish (L. piscatorius) in Divisions VIIb—k and VIIla,b,d. Abundance indices at length observed
in the FR-EVHOE-S survey from 1997 to 2006 in Subarea VII and Divisions VIlla,b,d. Ground Fish
Survey and UK FSP Survey from 2003 to 2006 in the Celtic Sea.
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Table 5.4.20.1 Landings in tonnes by Fishery Unit.

Lophius piscatorius in Divisions Vllb-k and Vllla,b,d
Landings in tonnes by Fishery Unit

Vllb,c,e-k Villa,b,d
Medium/Deep Shallow Shallow/medium Shallow Medium/Deep TOTAL
Year Gill-Net Trawl Trawl Beam Trawl Neph.Trawl Other Neph.Trawl Trawl Trawl Unallocated VIl +VIII
(Unit 3+13) (Unit 4) (Unit 5) (Unit 6) (Unit 8) (Unit 9) (Unit 10) (Unit 14)
1986 429 13781 2877 1437 1021 746 720 2657 23666
1987 560 11414 2900 1520 787 1035 542 3152 21909
1988 643 9812 3105 1814 774 927 534 2487 20095
1989 781 8448 5259 2342 754 673 444 1772 20474
1990 1021 8787 3950 1736 880 410 391 2578 19753
1991 1752 7565 2806 1196 752 284 218 1657 16229
1992 1773 6254 1489 1052 887 254 166 942 12818
1993 1742 5776 2125 1281 969 360 278 950 13481
1994 1377 7344 2595 1523 1236 261 198 1586 16120
1995 1915 8461 3195 1805 1242 501 429 1954 228 19730
1996 2244 9796 2637 2189 1149 138 441 379 2229 938 22141
1997 2538 9225 2945 2031 964 39 429 376 2045 1068 21660
1998 3398 8714 2138 1722 812 3 397 149 1699 542 19572
1999 2912 8343 2257 1407 743 19 97 117 1292 0 17186
2000 2299 7340 1853 1457 838 5 100 84 949 0 14925
2001 1806 7978 2243 1982 866 17 136 75 1405 0 16508
2002 2731 9679 2644 1836 922 5 223 88 2002 0 20130
2003 3087 11957 2622 1978 925 81 377 124 2440 0 23591
2004 3982 12773 3055 2454 869 14 461 180 3523 0 27313
2005 4771 11192 2396 2385 571 7 322 152 2925 58 24778
2006** 3623 13341 2257 2418 701 3 433 217 2737 2 25733
** preliminary
Lophius budegassa in Divisions Vllb-k and Vllla,b,d
Landings in tonnes by Fishery Unit
Vllb,c,e-k Villa,b,d
Medium/Deep Shallow Shallow/medium Shallow Medium/Deep TOTAL
Year Gill-Net Trawl Trawl Beam Trawl Neph.Trawl Other Neph.Trawl Trawl Trawl Unallocated VIl +VIII
(Unit 3+13) (Unit 4) (Unit 5) (Unit 6) (Unit 8) (Unit 9) (Unit 10) (Unit 14)
1986 23 5126 348 540 406 0 443 150 1181 0 8217
1987 30 3493 696 462 434 0 483 116 1904 0 7619
1988 34 4072 1095 751 394 0 435 102 1498 0 8382
1989 40 4398 976 1217 515 0 446 112 1829 0 9533
1990 53 4818 631 905 653 0 550 156 1865 0 9632
1991 88 4414 921 384 507 0 475 117 1933 0 8840
1992 90 4808 301 305 594 0 459 191 1518 0 8266
1993 93 3415 429 405 399 0 433 101 1385 0 6659
1994 70 2935 265 209 540 0 232 49 1515 0 5814
1995 110 3963 455 159 617 0 312 62 1286 90 7053
1996 118 4587 477 245 524 28 374 109 1239 392 8092
1997 134 4836 602 132 474 9 313 17 1128 471 8114
1998 179 5565 246 230 288 1 258 72 1454 305 8599
1999 16 4872 115 285 319 0 146 76 1496 0 7325
2000 68 4675 187 261 267 0 136 36 1407 0 7037
2001 36 3761 107 260 301 0 114 28 1080 0 5688
2002 31 4354 151 251 386 0 102 12 1247 0 6534
2003 79 5647 320 346 362 5 155 32 1189 0 8134
2004 107 4720 265 349 394 0 259 8 1489 0 7590
2005 68 4763 160 411 314 0 220 52 1426 14 7428
2006** 8 3658 147 276 218 0 294 1 1171 1 5774

** preliminary
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Celtic Sea and Bay of Biscay Megrim

(Sub-area VIl and Divisions Vllla,b,d,e)

For latest information, see: http://lwww.ices.dk
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FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)
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FSS agrees with the ICES and recommends that
the landings of L. whiffiagonis in 2008 should not
exceed the average landings of 2004-2006
(13,000 tonnes). This corresponds to landings of
less than 13,560 t for L. whiffiagonis and L. boscii
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e FSS advises that a management plan be developed

combined.
and implemented for fisheries taking megrim.
TAC area | 2007 TAC (2007 Irish| Proposed | Proposed e The minimum landing size of Lepidorhombus spp. is
Quota |2008 TAC | 2008 Irish 20 cm. Discarding occurs above this size in some
Quota fisheries mainly due to market reasons.
\40 18,300 3,029 12,136 2,008
(3,364)*
Villa,b,d,e 2125 1,433 2007 % Quota Allocations
Total 20,425 13,560
Total Advised for L. whiffiagonis EIRE 16.6%
‘Adapted quota 13,000 OBEL 2.7%
FSS is aware of the European Commission pro- WFRA 36.4%
posal for setting of fishing opportunities in 2008 BUK 14.3%
(see page 42). FSS presents an interpretation of B SPA 30%

how this proposal would be implemented for this
stock (see table on page 45). For Celtic Sea and
Bay of Biscay Megrim, FSS interprets that the
proposal would result in the 2007 TAC being re- ADDITIONAL INFORMATION
duced in 2008 towards recent average catches. .
This implies a TAC of 15,555 t in 2008.

The assessment shows large retrospective revisions
in stock trends which cannot be fully explained. Ana-
lytical assessments in previous years are therefore

CURRENT MANAGEMENT not considered rellab!e: Th.e input d.ata. for assess-
' ment show several deficiencies, including:

e There are two TAC areas covering the assessment e Limited discard data are available in the time se-
area for this stock; Sub-area VII .and D'Y'S'°n5 ries and filling in of the missing years is problem-
Vllla,b,d,e. The assessment area for this stock is Sub- atic because discarding practices in the fisheries
area VIl and Divisions Vllla,b,d,e. As for anglerfish, are variable over time.

landings from Division Vlla are not considered in the
assessment and advice. However, recent official data
suggests landings are minor (<10 t).

e The TAC is also set for two species, Lepidorhombus
whiffiagonis and L. boscii, combined. L. boscii accounts
for around 5% of the landings.

e There is repeated failure by some countries to
provide data.

e The commercial LPUE data used to calibrate the
assessment give conflicting signals.

e Survey information, particularly on the strength
of the incoming year classes is limited.
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2.  Reported Irish landings of megrim in this area were 2006 Length Distribution: Irish Landings, Megrim in Vlibjg
estimated at 1,750 t in 2006.

3. Megrim are a very valuable by-catch for Irish demer- 500 Vi Minimum
sal trawlers from Killybegs, Castletownbere, Water- 5 4001 'e%aolsr:e
ford and Rossaveal. In recent years megrim have § 300 |
also become important to the Irish beam trawl and & 200 |
twin-rig fleets. E
4. The fishery exploits two species of megrim. Irish Z 100 -
sampling indicates that catch rates of L. boscii are 04
negligible in landings. Irish fishermen do not sepa- 20 23 26 29 32 35 38 41 44 47 50 53 56

rate the two species. Due to their smaller average
size L. boscii are more common in discards particu-
larly in deeper waters.

5. The selection pattern remains poor with the fishery
catching a disproportionate amount of small fish.
Further technical measures such as increases in
mesh size to reduce the catches of small fish should
be encouraged for this stock.

Length (cm)

2006 Age Distribution: Irish Landings, Megrim in ; Area Vlibjg
2000 -

1500 +

Number ("000)
=)
o o
o o

ICES ADVICE

5.4.19 01 2 3 4 5 6 7 8 9 10 11
Age (years)

o
I

State of the stock 2006 Size at Age: Irish Sampling, Megrim in Area Viibjg

70 -
Spawning Fishing Fishing Fishing 60
biomass in mortality in mortality mortality in i o
relation to relation to in relation relation to 50 A o 8 °
precautionary | precautionary | to highest agreed target € 40 g )
limits limits yield = 20 2 o
Unknown Unknown Unknown Undefined E’ 1 e g o
o 20 1
-
. i . 10 -
The state of the stock is unknown. It has not been possible to quantify
0 : : : : : :

SSB, fishing mortality, and recruitment for this stock. However, sur-
veys indicate that SSB has been rather stable over the time-series. No 0 2 4 6 8 10 12

information on recruitment is available. Age (years)

Management objectives

There are no specific management objectives for this stock.

Reference points

Type Value Technical basis
Biim not defined
Bpa 55000t = By,s. There is no evidence of reduced recruitment at the lowest biomass ob-
Precautionary served and By, was therefore set equal to the lowest observed SSB.
h
Approac Flin 0.44 = Fise.
o 0.30 = Fueq; this implies a less than 45% probability that (SSByir< By,).
Targets Fy not defined.

(unchanged since:1998)
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Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary limits

The current stock status is unknown, but survey indicators point to
the stock being stable. Therefore ICES recommends that the land-
ings of L. whiffiagonis in 2008 should not exceed the average land-
ings of 2004-2006. This corresponds to a TAC lower than 13 000
tonnes.

Management considerations

Megrim is caught in a mixed demersal fishery on anglerfish, hake,
and Nephrops, both as a targeted fishery and as a valuable bycatch.

Landings in 2004-2006 have been well below the agreed TACs. The
2007 TAC was set at 20 425 t, including a 5% contribution of L.
boscii in the landings.

Discarding of smaller megrim even above the minimum landing size
(MLS) of 20 cm is substantial. Improving the selection pattern
should benefit the stock and result in a higher long-term yield.

Factors affecting the fisheries and the stock

French trawlers operating in the Celtic Sea and targeting demersal
species catch megrim as a bycatch. Spanish fleets have a targeted
fishery for megrim and also catch megrim in mixed fisheries for
hake, anglerfish, Nephrops, and other species. Otter trawlers account
for the majority of the Spanish landings from Subarea VII. Most UK
landings of megrim are made by beam trawlers fishing in ICES Divi-
sions Vlle,f,gh. Irish megrim landings are taken largely by multi-
purpose vessels fishing in Divisions VIlb,c,g for gadoids, plaice,
sole, and anglerfish.

Regulations and their effects

The MLS of megrim was reduced from 25 to 20 cm length in 2000,
to match the selection pattern of the gear. However, high-grading
continues for market reasons.

Council Regulation (EC) No. 1954/2003 established measures for
the management of fishing effort in a ‘biologically sensitive area’ in
Subareas VIIb, VIIj, VIIg, and VIIh. Effort exerted within the
‘biologically sensitive area’ by the vessels of each EU Member State
may not exceed their average annual effort (calculated over the pe-
riod 1998-2002). These measures appear not to have resulted in a
decrease in fishing effort for fleets fishing for megrim.

285

Changes in fishing technology and fishing patterns

No significant changes have been observed in recent years. There
has been an Irish decommissioning scheme, whereby around 40 fish-
ing vessels (~6000 GT, 18 000 kW) have been permanently with-
drawn from the Irish fishing fleet and removed from the Register of
Sea Fishing Vessels in 2005 and 2006.

Scientific basis

Data and methods

The advice is based on information from three surveys. Data applica-
ble to an age-structured analytic assessment are being collected, but
at present they are considered insufficient to provide a reliable as-
sessment. New surveys have been established recently. The survey
information gives indication of recent trends in biomass, but the
time-series are still too short to tune an analytic assessment. Some
discards data are available, but filling in the missing years is prob-
lematic because discarding practices in the fisheries are very variable
over time. Commercial cpue data are available, but show conflicting
trends.

Information from the fishing industry

Additional qualitative information has been provided by the industry
in relation to catches and spatial distribution of the fleets.

Uncertainties in assessment and forecast

There were concerns about the repeated lack of data from some
countries.

The EVHOE survey covers a wide area of the distribution of megrim
and gives reliable estimates of abundance for adults and juveniles.
The species is caught in fair quantities in almost all hauls, giving a
good estimate of the length composition of the part of the population
selected by the gear.

Comparison with previous assessment and advice

As last year, ICES was not able to provide an analytical assessment,
and the basis of the advice remains the same.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Stocks of Hake, Monk, and Megrim, 817 May 2007 (ICES CM 2007/
ACFM:21).
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Year ICES Single-stock Predicted Predicted Agreed ACFM Disc. ACFM

Advice exploitation catch cor-  catch corre- TAC! Landings slip. Catch
boundaries resp. sponding to
toadvice  single-stock
boundaries
1987  Not assessed - 16.46 17.1 1.7 18.8
1988  Not assessed - 18.1 17.6 1.7 19.3
1989  Not assessed - 18.1 19.2 2.6 21.8
1990  Not assessed - 18.1 14.4 33 17.7
1991  No advice - 18.1 15.1 33 18.4
1992 No advice - 18.1 15.6 3.0 18.6
1993  Within safe biological limits - 21.46 14.9 3.1 18.0
1994  Within safe biological limits - 20.33 13.7 2.7 16.4
1995  No particular concern - 22.59 159 32 19.1
1996  No long-term gain in increased F 16.6 21.20 15.1 3.0 18.1
1997  No advice 14.3 25.0 14.3 3.1 17.3
1998  No increase in F 15.2 25.0 14.3 54 19.7
1999  Reduce F below Fj, 14.6' 25.0 13.7 3.1 16.9
2000  Reduce F below Fy, <14.2! 20.0 15.0 2.3 17.3
2001  Reduce F below Fy,, <14.1' 16.8 15.8 1.3 17.1
2002  Reduce F below F,, <13.0' 14.9 159 1.5 17.4
2003  Reduce F below Fy,, <16.1" 16.0 15.6 3.1 18.8
2004  Reduce F below Fy, <20.2! 20.2 14.3 45 18.8
2005  Reduce F below Fy, <22.6' 21.5 12.7 1.8 14.5
2006  Reduce F below F, <13.6 20.4 12.0 2.5 14.5
2007  Less than average landings 2003-05 <142 20.4
2008  Less than average landings 2004—06 <13.0

Megrim Vilb-k, Vlla,b,d - Catches & Discards

Mean = 18.1 m Catches
0 Discards
30 e TAC
25

N
o

Tonnes (x '000)
> o

(]

o

Year
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Figure 5.4.19.1

Megrim (L. whiffiangonis) in Divisions VIIb,c,e—k and VIIIa,b,d. Scaled biomass
indices for FR-EVHOES, SP-PGFS, and IR-GFS.

Table 5.4.19.1 Megrim (L. whiffiagonis ) in Divisions Vllb,c,e-k and Vllla,b,d.
Nominal landings and catches (t) provided by the Working Group.

Total catches

Agreed TAC (1)

2169
1732
2321

1705
1725
2582
3284
3282
2988
3108
2700
3206
3026
3066
5371

3135
1033
1275
1466'
3147
4511

1831

2468

Total landings Total discards
1984 16659
1985 17865
1986 18927
1987 17114
1988 17577
1989 19233
1990 14371
1991 15094
1992 15600
1993 14929
1994 13685
1995 15862
1996 15109
1997 14230
1998 14345
1999 13715
2000 14485
2001 15806
2002 15988
2003 15414
2004 14300
2005 12712
2006 12011

18828
19597
21248
18819
19302
21815
17655
18376
18588
18037
16385
19068
18135
17296
19716
16850
15517
17081
17454
18561
18811
14542
14479

16460
18100
18100
18100
18100
18100
21460
20330
22590
21200
25000
25000
20000
20000
16800
14900
16000
20200
21500
20425

(1) for both megrim species and Vlla included
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Celtic Sea Plaice
(Division VIIfg)

For latest information, see: http://www.ices.dk

MMarine Institute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

ICES classify this stock at being at risk of suffering
reduced reproductive capacity. Although fishing
mortality has declined in recent years this stock is
considered to be overexploited.

FSS advises that a greater than 60% reduction in
F is required to increase SSB to B, in 2009. This
translates to landings of less than 240 t in 2008,
and an Irish quota of 116 t. A recovery plan for
Celtic Sea plaice alone is unrealistic given the
mixed nature of the fishery and high discards.
Management initiatives should focus on reducing
plaice landings and discards in the mixed fishery.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Celtic Sea
Plaice, FSS interprets that the proposal would re-
sult in the 2007 TAC being reduced by 15% to
354 t for 2008.

FSS advises managers that this stock should be
managed on a long term basis using F,, (F = 0.14).
This would result in higher long term yield and
achieve a low risk of depleting the productive po-
tential of the stock. The average fishing mortality
for the past three years (F = 0.4) is well above F,.

Y

oK

pCHX X

Red Boxes-TAC/Management Areas  Blue Shading— Assessment Area
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2007 % Quota Allocations

M IRE 48.2%
OBEL 13.9%
IO FRA 24.9%
W UK 12.9%

CURRENT MANAGEMENT

e The 2007 TAC was 417 t with an associated Irish
quota of 20| t (adjusted 205 t). The Irish share of
the TAC in this area increased from 7% to 48% in the
2007 regulation.

e There are no explicit management objectives or plans
for this stock.

ADDITIONAL INFORMATION

I. There is a slight bias in the assessment which results
in a small downward revision of recent SSB esti-
mates. The overall results show good consistency
with little or no change in the perception of the
stock.

2. lIrish estimated landings in 2006 were 50 t. Catches
are mainly taken by otter trawlers and beamers in
Division Vllg.

3. Misreporting has been considered a problem for this
stock in earlier years. Under-reporting and mis-
reporting of catches from ICES Division Vllg to VIIj
may have taken place in the most recent years, but
no information is available on the scale of the prob-
lem.

4. Routine discard monitoring began in 2002 following
the introduction of the EU data collection regula-
tions. Discards data for 2002-2005 are available for
the UK(E&W) fleets; for 2003-2005 from the Belgium
fleets; and for 1996-2005 from Irish fleets (although
sampling levels prior to 2003 were not high). Esti-
mates of discarding are not included in this assess-
ment. Discard rates are high (30 to 70% in number)
for this stock and their non-inclusion may represent a
major deficiency in the assessment.

5. An area closure for Cod in February - March was im-
plemented in 2005-2007 for some vessels and gears
for ICES rectangles 30E4, 31E4, 32E3 this may have
impacted on the major fisheries catching plaice.
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ICES ADVICE

5.4.8
State of the stock
Spawning Fishing Fishing [Fishing
biomass in imortality in mortality in  jmortality in

relation to relation to relation to relation to

precautionary limits |precautionary fhighest yield [agreed target
limits

IReduced reproductive|Undefined Overexploited [No agreed

capacity target

Based on the most recent estimates of SSB, ICES classifies the stock
as having reduced reproductive capacity. No F reference points have
been defined. SSB peaked in 1988-1990, following a series of good
year classes, then declined rapidly and has since 2000 remained
around By, Fishing mortality has fluctuated around an average level
(0.60) for the entire time-series but has declined since 2003. Recruit-
ment was relatively high in most years in the 1980s, but has been
lower since then. Some very weak classes have occurred since the late

o 1 2 3 4 5 6 7 8 9+ 1990s.
Age (years)
2006 Size at Age: Irish Sampling, Plaice in VIif,g Management objectives
60 - There are no specific management objectives for this stock.
_ 50~ . .
E S e e
S 40 4 . . .: oy % ..:': ;.‘! .
g0 SERERFTT
5 * -
S 20 A
|
10 4
O T T T T T T 1
0 2 4 6 8 10 12 14
Age (years)
Reference points
Type Value Technical basis
lPrecautionary Biim 1100t Blim=Bioss, the lowest observed spawning stock biomass.
approach
Bpa 1800t B,.= Biim * 1.64. Biomass above this affords a high probability of maintaining SSB
above By, taking into account the uncertainty of assessments.
Flim INot defined.
Fpa INot defined.
Targets Fy INot defined.
Yield and spawning biomass per Recruit
F-reference points:
Fish Mort Yield/R SSB/R
Ages 3—6
Average last 3 years 0.41 0.23 0.57
Fonax 0.28 0.24 0.85
Fo. 0.14 0.22 1.64
Frned 0.48 0.23 0.48
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Single-stock exploitation boundaries

Exploitation boundaries in relation to high long-term yield, low risk of

depletion of production potential and considering ecosystem effects

Target reference points have not been agreed for this stock. A candi-
date for a target reference point which is consistent with taking high
long-term yields and achieving a low risk of depleting the productive
potential of the stock may be identified in the range of Fy,(0.14) and
Fiax (0.28). Having a target above this level provides no gain in
yield. Current F is estimated to be 0.29.

Short-term implications

Outlook for 2008

Exploitation boundaries in relation to precautionary considerations

A 60% reduction in F is needed to increase SSB to around By, in
2009. This corresponds to landings of less than 240 t in 2008.

Basis: F(2007) = F,, = mean F(04-06) = 0.41; R = GM89-05 = 3 million; SSB(2007) = 1.33 kt; SSB(2008) = 1.41 kt; landings (2007) = 0.59 kt

Rationale TAC(2008) Basis F(2008) SSB(2009) | %SSB change ' [% TAC change ’
Zero catch 0.00 F=0 0.00 2.04 44% -100%
Status quo 0.59 [ 0.41 1.47 4% 42%
High long-term yield 0.43 F(long-term yield) 0.28 1.63 15% 2%
0.07 Fgq *0.1 0.04 1.97 39% -83%
0.24 Fyq *0.37 0.15 1.80 28% -43%
0.32 Fy *0.5 0.21 1.73 22% -22%
Status quo 0.47 Fyq *0.75 0.31 1.59 13% 12%
0.54 Fy *0.9 0.37 1.52 8% 30%
0.59 T il 0.41 1.47 4% 42%
0.64 TP 1111 0.45 1.43 1% 54%
0.71 Fy *1.25 0.52 1.36 -3% 70%

All weights in ‘000 tonnes.

Shaded scenarios are not considered consistent with the precautionary approach.

'SSB 2009 relative to SSB 2008.
2TAC 2008 relative to TAC 2007.

Management considerations

If the advised large reduction in F is not achievable in the short term,
ICES urges a Recovery plan to be developed. This plan should in-
clude a sustained reduction of fishing mortality to rebuild the stock
above By, in the medium term. Catch and effort reductions are re-
quired to promote such a reduction in fishing mortality.

Since 2000 the estimated landings have been below the TACs. Nev-
ertheless, according to the catch forecast the predicted landings in
2007 at status quo fishing mortality are much higher than the agreed
TAC for 2007.

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

Ecosystem considerations

There is some evidence from tagging that plaice from the southern
and western coasts of Wales move southwards to join the adult
population off the north Cornish coast during spawning.

Factors affecting the fisheries and the stock

In the 1970s, the plaice fishery in Divisions VIIf,g was mainly car-
ried out by Belgian beam trawlers and Belgian and UK otter trawlers.
Effort in the UK and Belgian beam trawl fleets increased in the late
1980s, but has since declined. Recently, many otter trawlers have
been replaced by beam trawlers targeting sole. Landings gradually
increased until 1989, then declined rapidly in 1991. The main fishery
occurs in the spawning area off the north Cornish coast, at depths
greater than 40 m, about 20 to 25 miles offshore. Although plaice are
taken throughout the year, the larger landings occur during Febru-
ary—March after the peak of spawning, and again in September.

Regulations and their effects

Plaice in the Bristol Channel and Celtic Sea (ICES Divisions VIIf
and VlIlg) are managed by TAC and technical measures. Technical
measures in force for this stock are minimum mesh sizes, minimum
landing size, and restricted areas for certain classes of vessels. Tech-
nical regulations regarding allowable mesh sizes for specific target
species, and associated minimum landing sizes, came into force on 1
January 2000. The minimum landing size for plaice in Divisions
VIIf,g is 27 cm.

Since 2005, ICES rectangles 30E4, 31E4, and 32E3 have been
closed during the first quarter (Council Regulations 27/2005,
51/2006, and 41/2007) with the intention of reducing fishing mortal-
ity on cod.
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There is evidence that this closure has redistributed effort to other
areas. Many vessels (particularly beam trawlers from the UK and
Belgium) fished close to the borders of the closed rectangles during
the closure, and fished intensively inside the rectangles when they
were re-opened. Information from the UK shows that plaice can be
caught in areas outside of the closed area with the same catch rates.
Therefore the closed area probably had little impact on the fishing
mortality on plaice.

Scientific basis

Data and methods

The analytical age-based assessment (XSA) is based on landings,
one survey index, and two commercial cpue series.

Information from the fishing industry

The UK industry believes this stock does not appear to be doing very
well. Effort on the whole should have been decreasing with the clo-
sure forcing boats to switch to monk and Nephrops. Discarding is
mainly a MLS problem and not a high grading issue.

From the UK Fisheries Science Partnership conducted in 2003-2006
it was confirmed that discards of plaice in the Celtic Sea were sub-
stantial. Catch rates of plaice during 2005 were highest off the north
coast of Cornwall, with the average size of the fish caught tending to
increase from north to south.

Uncertainties in assessment and forecast

Discards are substantial and can range from 30 to 70% discarded
plaice in number (mainly below the minimum landing size). Due to the
short time-series discards are not included in the assessment.

There is a retrospective bias of overestimation of SSB and underesti-
mation of fishing mortality. Recent forecasts for this stock have been
overly optimistic, probably due to this bias problem. The GM as-
sumptions of average recruitment in the most recent years contribute
little to forecasted landings.

Comparison with previous assessment and advice

The perception of the state of the stock is similar to last year.

The advice for an F reduction to rebuild SSB above B, is consistent
with last year’s advice.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks, 26 June—5 July 2007 (ICES CM 2007/ACFM:28).

Year ICES Single-stock exploitation Predicted  Predicted catch Agreed Official ACFM
Advice boundaries catch corresp. correspondingto TAC  landings Landings
to advice single-stock
boundaries

1987 TAC not to be restrictive on other species - 1.8 1.91 1.90
1988 TAC not to be restrictive on other species - 2.5 2.19 2.12
1989 TAC not to be restrictive on other species - 2.5 2.58 2.15
1990 F likely to be F(88) ~1.9 1.9 222 2.08
1991  F likely to be F(89) ~1.7 1.9 1.83 1.50
1992 No long-term gains in increasing F - 1.5 1.36 1.19
1993 No long-term gains in increasing F - 1.4 1.30 1.11
1994 No long-term gains in increasing F - 1.4 0.98 1.07
1995 No increase in F 1.29 1.4 0.96 1.03
1996  20% reduction in F 0.93 1.1 0.98 0.95
1997  20% reduction in F 1.10 1.1 1.26 1.22
1998 20% reduction in F 1.00 1.1 1.15 1.07
1999 35% reduction in F 0.67 0.9 0.66 0.97
2000  30% reduction in F 0.70 0.80 0.72 0.72
2001  40% reduction in F 0.60 0.76 0.68 0.71
2002 At least 35% reduction in F 0.68 0.68 0.62 0.65
2003 At least 40% reduction in F <0.66 0.66 0.56 0.59
2004 ! F <0.10 or Recovery plan ! <0.21 0.56 0.49 0.51
2005 ! 70% Reduction in F or Recovery <0.25 0.48 0.40 0.39

lan
2006 ! l;0% reduction in F or Recovery ! <0.40 0.48 0.38 0.40

lan
2007 ! I5)0% reduction in F or Recovery ! <0.38 0.42

plan
2008 ! 60% reduction in F ! <0.24
Weights in ‘000 t.

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

biological limits.

(Official landings figures have been corrected following the discovery of errors in the time-series).
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Celtic Sea plaice (Divisions VIIf and g)

SSB (‘000 tonnes Fishing mortality: 3-6 i . illi
5 ( ) 0.90 ] y 0.014 Recruitment. Age: 1 (millions)
4 80
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Figure 5.4.8.3 Celtic Sea plaice (Divisions VIIf and g). Comparison of current assessment with previous assessments.
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Table 5.4.8.2 Celtic Sea plaice (Divisions VIIf and g).
Year Recruitment SSB Landings Mean F
Age 1 Ages 3-6
thousands tonnes tonnes

1977 3582 1170 757 0.632
1978 4965 1010 875 0.673
1979 8005 1323 863 0.666
1980 5550 1789 1373 0.541
1981 2050 1793 1377 0.488
1982 3549 2055 1303 0.630
1983 9262 1941 1146 0.551
1984 10227 2303 1210 0.667
1985 7920 2645 1752 0.500
1986 8228 2830 1691 0.525
1987 12071 3269 1901 0.659
1988 7309 3831 2116 0.622
1989 3065 3173 2151 0.653
1990 2187 3427 2082 0.755
1991 4786 2797 1501 0.592
1992 4504 2544 1188 0.514
1993 2900 2046 1114 0.454
1994 3961 1958 1070 0.528
1995 5253 1998 1028 0.668
1996 3839 1814 952 0.553
1997 3351 1783 1217 0.716
1998 2246 1675 1067 0.652
1999 2210 1378 968 0.722
2000 3285 1182 718 0.597
2001 2485 1266 714 0.491
2002 2169 1083 646 0.696
2003 1572 1092 594 0.602
2004 2907 951 510 0.562
2005 3241 971 389 0.383
2006 2242 1110 403 0.294
2007 3022* 1328

Average 4631 1940 1156 0.586

* GM 1989-2005.
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Southwest of Ireland Plaice

(Divisions Vllh-k)

For latest information, see: http://www.ices.dk

Marine Institute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

The state of this stock is unknown. Landings show a
declining trend since the beginning of the time-series.
Other indicators such as LPUE and surveys also indi-
cate a generally declining trend.

FSS agrees with ICES advice that catches in 2008
should be no more than the recent average (2004 to
2006) of around 177 t in order to avoid an expansion
of the fishery until there is more information to facili-
tate an adequate assessment. This translates to an
Irish quota of 78 t.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see table
on page 45). For Southwest of Ireland Plaice, FSS in-
terprets that the EC fishing opportunities in 2008
should be a 15% reduction of the 2007 TAC which is
equivalent to 286 t.
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CURRENT MANAGEMENT

e The 2007 TAC was 337 t with an associated Irish quota
of 148 t. Recent landings have been well below this pre-
cautionary TAC.

e  Given the mixed nature of fisheries catching plaice it is
unrealistic to develop a management plan for this stock.
Ireland as the main participant has an opportunity to de-
velop and implement a management strategy for mixed
fisheries in this area.

ADDITIONAL INFORMATION

I. Irish estimated landings declined further in 2006 to 66 t,
the lowest in the time series.
2. Area misreporting may be a problem in this fishery (see
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2007 % Quota Allocations

W IRE 43.9%
OBEL 6.2%
EFRA 12.5%
mNL 24.9%
mUK 12.5%

Celtic Sea Plaice).

Ireland has accounted for on average about 90% of the
landings in this fishery since 1996. Belgium, the UK and
France take most of the remaining catch.

Plaice are mainly caught in mixed species otter trawl fish-
eries in inshore parts of Vllj by vessels from Dingle, Cas-
tletownbere, Union Hall, Baltimore and Schull. Otter
trawls accounted for around 90% of the landings in 2006.
FSS sampling indicates that the Irish landings were mainly
comprised of 3-5 year old fish in 2006.

The level of discards is not well quantified but FSS sampling
has indicated that discarding does occur in this fishery.

2006 Length Distribution: Irish Landings, Plaice in Vilh-k
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ICES ADVICE

5.4.10

State of the stock

Spawning bio-
imass in relation

Fishing mortality
in relation to

in relation to

[Fishing mortality[Fishing mortality|

in relation to

to precautionary [precautionary  |highest yield agreed target
limits limits
[Unknown Unknown [Unknown INA

The available information is inadequate to evaluate the state of the
stock. Landings have decreased continuously since the beginning of
the time-series.

Management objectives

There are no explicit management objectives for this stock.

Reference points

No precautionary reference points have been established.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations

Catches in 2008 should be no more than the recent average (2004—
2006) of around 177 t, in order to avoid an expansion of the fishery
until there is more information to facilitate an adequate assessment.

Management considerations

Landings are substantially below the TAC and have been declining.
The 2006 landings are the lowest observed in the time-series. The
advice based on recent average landings may not be precautionary
enough if this stock is in decline.

Plaice are taken as part of a mixed demersal fishery by otter trawlers.
Management options proposed for plaice should also take into
consideration other demersal fish species taken in the fishery.

Discard sampling is low, but the available information suggests that
discarding of this plaice stock can be quite variable from year to
year.

Factors affecting the fisheries and the stock

Regulations and their effects

Plaice is managed through a precautionary TAC and technical
conservation measures. The agreed TAC for plaice in 2007 was set
at 337 t. Vessel quota restrictions were imposed on Irish vessels for
hake, cod, and anglerfish.

Changes in fishing technology and fishing patterns

Ireland, France, Belgium, and UK are the participants in this fishery.
Plaice are predominantly caught in mixed species otter trawl
fisheries in Division VIIj. Irish vessels increasingly target hake,
anglerfish, and megrim and not the more traditional inshore species
(plaice, sole, whiting, and cod). Otter trawlers accounted for the
majority, with beam trawlers and seiners taking smaller catches of
plaice.

Scientific basis

Data and methods

No analytical assessment was agreed for this stock.

Comparison with previous assessment and advice

The basis for the advice is similar as last year.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks, 26 June—5 July 2007 (ICES CM 2007/ACFM:28).

Year ICES Single-stock exploitation boundaries Predicted  Predicted catch ~ Agreed ACFM
Advice catch corresp. correspondingto  TAC landings
to advice single-stock
boundaries
1993 - - - 655
1994 - - - 577
1995 - - - 542
1996 - - - 453
1997 - - - 645
1998 - - - 444
1999 - - - 406
2000 - - - 299
2001 - - 1215 261
2002 - - 1080 313
2003 Reduce TAC to recent average (1998- 450 582 217
2000
2004 ! ) Reduce TAC to recent average (2000-2002) ! 320 466 221
2005 Reduce TAC to recent average (2001-2003) 271 466 164
2006 Reduce TAC to recent average (2002—-2004) 245 396 147
2007 Reduce TAC to recent average (2003—-2005) 196 337
2008 Reduce TAC to recent average (2004-2006) 177
Weights in t.

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

biological limits.
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Table 5.4.10.1 Plaice in Divisions VII h-k (Southwest Ireland).
Nominal landings (t), 1987-2006, as officially reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Belgium* 250 245 403 301 252 246 344 197 235 304 442
Denmark 0.5 0.5 0.5 - - - - - - - -
France 85 135 229 77 173 90 64 48 60 48 69
Ireland 300 369 454 338 478 477 383 271 321 305 344
Netherlands - - - - - - - - - 52 -
Spain - - - - - - - - - - -
UK - Eng+Wales . . 73 88 287 264 218 258 282 154 138
UK - England & \ 246 433 . . . . . . . . .
UK - Scotland - 1 - 1 0.5 6 7 1 4 1 0.5

Un. Sov. Soc. Re - - - - -

Total 881.5 1183.5 1159.5 805 1190.5 1083 1016 775 902 864 993.5
Unallocated 882 1184 1160 805 1191 1083 361 198 360 411 349
Total figures

used by

Working Group 655 577 542 453 645
Country 1998 1999 2000 2001 2002 2003 2004 2005 2006

Belgium 335 45 4 27 69 20 67 32 22

Denmark - - - - - - -

France 49 . 54 50 45 33 34 22 25.3

Ireland 286 299 200 160 155 127 9N 0 65.8

Netherlands 13 1 2

Spain - 0.5 5 3 2 6 6 .

UK - Eng+Wales 106 82 75 73 59 56 36 28 18.5

UK - England & \ . . . . . . .

UK - Scotland 0.5 0.5 1 - - - -

Un. Sov. Soc. Re

Total 789.5 428 341 313 330 242 234 172 7 132

Unallocated 346 22 42 52 17 25 13 8 -15

Total figures

used by

Working Group 444 406 299 261 313 217 221 164 147

* Belgian Landings highlighted include Vlig
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West of Ireland Plaice

(Divisions Vllb,c)

For latest information, see: http://www.ices.dk

Marine [nstitute

Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS
(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

The state of this stock is unknown. Landings show
a declining tend in recent years.

FSS agrees with ICES advice that catches in 2008
should be no more than the recent average (2004
to 2006) of around 40 t in order to avoid an ex-
pansion of the fishery until there is more informa-
tion to facilitate an adequate assessment. This
translates to an Irish quota of 32 t.

FSS is aware of the European Commission proposal
for setting of fishing opportunities in 2008 (see page
42). FSS presents an interpretation of how this pro-
posal would be implemented for this stock (see ta-
ble on page 45). For West of Ireland Plaice, FSS in-
terprets that the proposal would result in the 2007
TAC being reduced by 15% to 104 t in 2008.

Red Boxes-TAC/Management Areas Blue Shading— Assessment Area

CURRENT MANAGEMENT

e The 2007 TAC was 122 t with an associated Irish
quota of 98 t.

¢ Given the mixed nature of fisheries catching plaice it
is unrealistic to develop a management plan for this
stock. Ireland as the main participant has an oppor-
tunity to develop and implement a management strat-
egy for mixed fisheries in this area.

ADDITIONAL INFORMATION

I. No assessment has been carried out for this stock
for several years but landings show a declining trend.

Sampling in 2006 was extremely limited (see
page 30). Therefore length and age distributions are
not available.

2. lrish estimated landings in 2006 were 20 t. This is a
20% decrease from the 2005 landings.
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Misreporting is not considered to be a problem in
this fishery.

On average, Ireland accounts for around 70% of total
international landings in recent years.

Over 95% of the Irish landings are taken by otter
trawls in a mixed fishery.

The level of discards is not well quantified but FSS
sampling has indicated that discarding does occur in
this fishery.

2007 % Quota Allocations

IRE 80.3%

CIFRA 19.7%

2006 Length Distribution: Irish Landings, Plaice in Vllb,c
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ICES ADVICE
5.4.11

State of the stock

Spawning biomass
in relation to
precautionary limits

Fishing mortality in
relation to
precautionary limits

Fishing mortality
in relation to
highest yield

Unknown Unknown Unknown

The state of the stock is unknown, but landings show a declining
trend in recent years. No assessment was performed, due to the short
series of data and lack of reliable tuning indices.

Management objectives

There are no explicit management objectives for this stock.

Reference points

No precautionary reference points have been established.

Single-stock exploitation boundaries

Exploitation boundaries in relation to precautionary considerations
Catches in 2008 should be no more than the recent average (2004—
2006) of around 40 t, in order to avoid an expansion of the fishery
until there is more information to facilitate an adequate assessment.

Management considerations

Landings have been declining and 2006 landings are the lowest
observed in the time-series, at around 30% of the TAC level. The

advice based on recent average landings may not be precautionary
enough if this stock is in decline. Plaice are taken as part of a mixed
demersal fishery by otter trawlers. Management options proposed for
plaice should also take into consideration other demersal fish species
and Nephrops taken in the VIIb,c fishery.

Factors affecting the fisheries and the stock

Ireland is the major participant in this fishery with around 90% of
the international landings taken in 1993-2003. Plaice are normally
caught in mixed species otter trawl fisheries in Division VIIb. These
vessels mainly target other demersal fish species and Nephrops.

The effects of regulations

Plaice is managed by a precautionary TAC and technical measures.

Council Regulation (EC) No. 1954/2003 established measures for
the management of fishing effort in a ‘biologically sensitive area’ in
areas of VIIb, VIIj, VIIg, and VIIh. Effort exerted within the
‘biologically sensitive area’ by the vessels of each EU Member State
may not exceed their average annual effort (calculated over the
period 1998-2002).

Scientific basis

Data and methods

Data update and screening methods only. No analytical assessment
was performed.

Source of information

Report of the Working Group on the Assessment of Southern Shelf
Demersal Stocks, 26 June—5 July 2007 (ICES CM 2007/ACFM:28).

Year  ICES Single-stock exploitation boundaries Predicted  Predicted catch Agreed ACFM
Advice catch cor- corresponding TAC landings
resp. to single-stock
to advice boundaries
1993 - - - 197
1994 - - - 215
1995 - - - 315
1996 - - - 240
1997 - - - 213
1998 - - - 183
1999 - - - 172
2000 - - - 108
2001 - - 240 87
2002  No advice - 180 71
2003  Reduce TAC to recent landings 160 160 72
2004 ! Reduce TAC to recent av. landings (2000-2002) ! 90 160 55
2005 Reduce TAC to recent av. landings (2001-2003) 77 160 38
2006 Reduce TAC to recent av. landings (2002-2004) 65 144 31
2007 Reduce TAC to recent av. landings (2003—2005) 55 122
2008 Reduce TAC to recent av. landings (2004—2006) 40

Weights in t.

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

biological limits.
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Celtic Sea Sole

(Divisions VIIfg)

For latest information, see: http://www.ices.dk

El
5 I Marine Institute

L]
B
]
..- Foras na Mara

Fisheries Science Services

FSS - SINGLE STOCK CONSIDERATIONS

(See Celtic Sea, West and Southwest of Ireland
Overview for Mixed Fisheries Advice)

ICES classifies this stock as having full reproduc-
tive capacity and is harvested sustainably. The as-
sessment is consistent with last year.

FSS endorses the ICES short term advice that F
should be maintained below be below F_,. This
translates to a 2008 TAC of 1,000 t with an associ-
ated Irish quota of 31 t.

FSS is aware of the European Commission pro-
posal for setting of fishing opportunities in 2008
(see page 42). FSS presents an interpretation of
how this proposal would be implemented for this
stock (see table on page 45). For Celtic Sea sole,
FSS interprets that the proposal would result in
the 2008 TAC being set on the basis of F,, which
results in a 3% increase on the 2007 TAC to 920 t.

FSS advises managers that this stock should be
managed on a long term basis in the range of F,
or Fy,. This would result in higher long term yield
and achieve a low risk of depleting the reproduc-
tive potential of the stock. Average fishing mortal-
ity for the past three years (F = 0.38) is far in ex-
cessof F . (F=0.23) or F,, (F=0.11). Therefore a
management plan should be put in place to adapt
fishing mortality towards an agreed long-term fish-
ing mortality target.

3

5
¢ ¢ ¢
"%

=30

PO

D OV
3 SRS
KX aead <
D KX XXX

S
S

X
%
$X

%% K
3
S N

K3
»

Red Boxes-TAC/Management Areas — Blue Shading— Assessment Area

302

2007 % Quota Allocations

W IRE 3.1%
OBEL 62.5%
IO FRA 6.3%

l UK 28.1%

CURRENT MANAGEMENT

e  The 2007 TAC was 893 t with an associated Irish
quota of 28 t (adjusted 32 t).

e There are no explicit management objectives or
plans for this stock.

ADDITIONAL INFORMATION

. The trends and estimates of fishing mortality, SSB
and recruitment were consistent with those from
last year’s assessment. Recruitment since the strong
1998 year class has been around average.

Irish estimated landings in 2006 were 38 t. This is a
slight increase on the 2005 landings (34 t).

3. Misreporting from IC