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Preface

The ICES Advisory Committee for Fishery Management met twice in 2001, 22-31 May and 9-17 October. The fIrst
meeting was held at Hiiljstrnpgard in Helsing¢r, Denmark while the other was held at the ICES Headquarters, Palregade
2-4, Copenhagen. Attendance is listed on the following pages.

ACFM in its advice includes a proposal for how the Precautionary Approach can be interpreted. This proposal is
described in the Introduction and the advice given in Chapters 3-6 of the report is based on that proposal.

The reports are in response to requests from Management Commissions (EC, IBSFC, NEAFC, and NASCO) and from
member countries. The management advice is presented stock by stock in Sections 3 to 6 where also the answers to
special requests are given.

The requests from Management Commissions are divided into two parts: recurrent advice that is specifIed by
Memorandum of Understanding between the Management Commissions and ICES and Special Requests. Recurrent
advice includes assessment of stock status and management advice for the more important stocks in the Northeast
Atlantic. This advice is provided in the same form as used by ICES Advisory Committee for Fishery Management in
recent years.

ICES Fisheries Adviser
ICES Headquarters, Copenhagen

December 2001

ICES Cooperative Research Repon No. 246
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1

1.1

ICES ADVICE

The Form of the ICES Advice

ICES recognises that "changes in fisheries systems are
only slowly reversible, difficult to control, not well
understood, and subject to change in the enviromnent
and human values" (FAD 1996). Therefore ICES agrees
that a precautionary approach should be applied to
fishery management. Reference points, stated in terms
of fishing mortality rates or biomass and management
plans are key concepts in iruplementing a precautionary
approach. They should be regarded as signposts giving
information of the status of the stock in relation to
predefined liruits that should be avoided to ensure that
stocks and their exploitation remain within safe
biological limits.

The concept of safe biological liruits was introduced in
ICES advice in 1981 and further developed in 1986
(Serchuk and Grainger, 1992). The concept of "safe
biological limits" is explicitly referred to in the UN
Agreement on Straddling Fish Stocks and Highly
Migratory Fish Stocks. ICES uses it in an expanded
way, consistent with the precautionary approach.

"Safe biological limits" has a specific meaning in ICES
advice. A stock outside safe biological liruits suffers
increased risk of low recruitment, i.e. average
recruitment will be lower than if the stock were at its
full reproductive capacity. This causes a reduction of
the potential catch fisheries can take from the stock. A
stock that suffers severely reduced productivity is
considered to be "collapsed". A stock "outside safe
biological litnits" is not, however usually at risk of
extinction. A fish stock can be "outside safe biological
limits" even if the number of spawners is several orders
of magnitude larger than levels considered when
evaluating whether stocks are at risk of extinction.

In order for stocks and fisheries exploiting them to be
within safe biological limits, there should be a high
probability that 1) the spawning stock biomass is above
the threshold where recruitment is irupaired, and 2) the
fishing mortality is below that which will dtive the
spawning stock to the biomass threshold, which must be
avoided. The biomass threshold is defined as B'im (Hm

stands for limit) and the fishing mortality threshold as
F1im. In order to have a high probability to avoid the
thresholds, management action must be taken before the
thresholds are approached. The precision with which the
thresholds and current status of the stocks are known,
and the risk which is tolerable, are important factors in
determining the distance away from the threshold that
management action is required. The greater the
precision of the assessment, the smaller the distance
between limit and precautionary reference pOints. If the
assessment is less reliable, the distance will be greater.
ICES has defined Bp, (p, stands for precautionary
approach) as the biomass below which action should be
taken and Fp, as the fishing mortality above which

ICES Cooperalive Research Report No. 246

management action should be taken. The distance
between the liruit and the precautionary approach
reference points is also related to the degree of risk that
fishery management agencies are willing to accept.
Therefore, although ICES sees its responsibility to
identify limit reference points, it will suggest
precautionary reference points for management use.

Formal definitions are provided below:

FHm is the liruit fishing mortality which should be
avoided with high probability because it is associated
with unknown population dynamics or stock collapse.
There are very few stocks for which F"n is accurately
known. Some stocks in the ICES area have collapsed in
the past when fishing mortality exceeded FHm, but
generally speaking, the fishing mortality rate at which
the probability of stock collapse becomes unacceptably
high remains uuknown. In order to have a high
probability that fishing mortality will be below F1im, a
precautionary reference point, Fp, lower than F'im, is
defined. Used as a constraint on fishing, Fp, is designed
to ensure that there is a high probability that F'im will be
avoided and that the spawning stock biomass will
remain above the threshold below which the probability
of good to average recruitment is decreased. In other
words, Fpa is a device to ensure that recruitment
overfishing does not take place. It is the upper bound on
fishing mortality rate to be used by ICES in providing
advice. Fp" given uncertainties, must have a high
probability of being below F,;m, and it must have a high
probability of being sustainable based on the history of
the fishery; i.e., it should be set in the range, and imply
a biomass, within those previously perceived to be
acceptable. Fishing mortality rates in excess of Fp, will
be regarded as "overfishing".

B1;m is the liruit spawning stock biomass, below which
recruitment is impaired or the dynamics of the stock are
unknown. Stocks may become depleted due to reduced
recruitment even if fishing mortality is successfully
maintained at or below Fp,. Furthermore, efforts to
restrain fishing below Fp, may not be successful and
biomass may decline as a result. Clearly, therefore, in
addition to a constraint on fishing mortality, it is
desirable to have a biomass-based constraint to prevent
stock decline to values where expected recruitment is
low or unknown.

Whereas Fp' defines an "overfishing threshold", a
definition of when the stock is regarded as being in a
"depleted state" is also necessary. A threshold in this
respect, Bp" needs to be set to ensure a high probability
of avoiding reducing the stock to a point, B'im, below
which recruitment is impaired or the dynamics of the
stock are unknown. B'im is in general equal to previously
defined MBAL values for those stocks where MBAL



has been based on considerations of stock-recruinnent
relationships. Bp, is the biomass below which the stock
would be regarded as potentially depleted or overfished.

Framework for advice

Advice from ICES will be constrained by Fp, and Bp,. If
fishery management decisions lead to Fp, being
exceeded, then this would be regarded as overfishing
and management would not be regarded as consistent
with a precautionary approach. The development of a
management plan to reduce fishing mortality to no
greater than Fp' would he advised. If no such plan were
developed, ICES would generally advise that
management was not consistent with a precautionary
approach. Because Fp' would be set such that Bp, were
unlikely to be reached, and because Bp, is chosen to
provide a high probability of avoiding recruinnent
failure, if SSB were to fall below Bp" advice to reduce
fishing mortality would be likely. This would depend,
however, on whether or not Fp, were also being
exceeded and on the prognosis for SSB trends and the
probability of recovering to above Bp, in the short term.
If SSB were predicted to remain below Bp, in the short
to medium term, the development of a recovery plan
would be advised. But in general, Bp, is the biomass
threshold triggering advice for a reduction in F to a
value below Fp"

Fp, and Bp, are thus the main devices in the ICES
framework for providing advice. They are thresholds
which constrain advice or which likely trigger advice
for the implementation of management/recovery plans.
If the development of plans were proposed, fishery
management agencies, scientists and perhaps other
parties would need to work together on their
development. Such plans might involve explicit harvest
control rules or sets of decision rules. If the
development of plans were recommended, but not taken
up, ICES would have to advise that management was
not consistent with a precautionary approach. If plans
were developed and not effectively implemented, again
the advice would be that management was not
consistent with a precautionary approach.

ii

Note that if a stock is regarded as being in a depleted
state, or even if overfishing is taking place, the
development and effective implementation of a
rehuilding plan which is regarded as sufficient to reduce
fishing mortality to no higher than Fp, and to rebuild
SSB to above Bp" within a "reasonable" period, would
satisfy the condition that management were consistent
with a precautionary approach.

ICES proposed a number of "lim" and "pa" reference
points in 1998 as a provisional step to the
implementation of a precautionary approach. ICES
continues to keep the reference points under review and
has revised some of the original proposals based on
updated information on stock productivity. It was
recognised that the estimates of thresholds could change
as the concept evolved or with additional knowledge of
stock and fishery dynamics. Further discussion of the
implementation of the precautionary approach both
within ICES (e.g. the 11 tb Dialogue Meeting in January
1999 and the Follow-up Meeting in February 2000) and
elsewhere (NAFO, FAO, etc.), can be expected to result
in further development and clarification of concepts and
changes in terminology.

ICES 1997. Repon of the Precautionary Approach to
Fisheries Management. Copenhagen, 5-II February
1997. ICES CM I997/Assess:7.

ICES 1998. Report of the Precautionary Approach to
Fisheries Management. Copenhagen. 3-6 February
1998. ICES CM I9981ACFM:IO.

Serchuk, F M. and Grainger, J. R. 1992. Development
of the basis and form of ICES Fisheries Management
Advice: Historical background (1976-1990) and the
new form of ACFM Advice (1991 - 1). ICES CM
I992/Assess:20.

Repon of the 11" Dialogue Meeting Nantes January
1999, ICES Coop. Res. Rep. 228 (1999)

Repon of the Follow-up meeting of the 11'h Dialogue
Meeting, February 2000.
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2.1

INTRODUCTORY ITEMS

Introduction

The assessments presented in this report are carried out
using the best catch data available to ICES. These data
are not necessarily identical with the official statistics
but, where appropriate, include estimates of unreported
landings as well as corrections for misallocation of
catches by area and species. Despite considerable effort
exerted on this problem, there is no guarantee that all
instances of misreporting were discovered. Often the
catch data used by ICES are collated on a stock rather
than an area basis, and so straightforward comparisons
between these figures and the official statistics, which
are provided on an area basis, are not appropriate.

In the assessments, ICES tries to estimate the total catch
taken, inclnding slipped catches, discards, landings which
are not officially reported, and the composition of the
industrial by-catches. These amounts of different species,
which have to be included in the estimates of what has
been taken from a given stock in order for the
assessments to be correct, thus appear in the tables and
figures in this report. These discards, slipped fish,
nnreported landings, and industrial by-catches vary
considerably between different stocks and fisheries, being
negligible in some cases and constituting important parts
of the total removal from other stocks.

The catch data used in the assessments are given in the
"table" section of this report. In cases where there might
be doubt, it has been indicated if discards, by-catches, and
estimates of unreported landings are inclnded in the
assessments. Estimates of catches landed as by-catches,
especially from the industrial fisheries, are included in the
assessments wherever data allow it and are included in
the catch options.

It should be noted that, in general, catches in the
industrial fisheries of protected species above the
minimum landing size which are sorted and landed for
human consumption, are included in the estimates of
human consumption landings, both in the catch input data
and in the projected catch options. Estimates of industrial
by-catches cover, iu most cases, that part of the by-catch
which is used for reduction purposes.

iv

In the past there have been problems associated with
discrepancies between the official landing figures
reported to ICES by member countries and
corresponding catch data used by ICES. ICES
recognises the need for a clear identification of the
categories of the catch data used for assessments and
whenever possible specifies the composition of the
catch data used to estimate fishing mortalities. ICES
also attempts to identify factors contributing to the total
fishing mortality in the various stocks, e.g.:

• recorded landings,

• discards at sea,

• slipping of unwanted catches,

• losses due to burst uets etc.,

• unreported landings,

• catch reported as other species,

• catch reported as taken in other areas,

• catch taken as by-catch in other fisheries.

It is recognised that it may not always be possible to
reveal the sources of the data. It is, however, indicated
whether the data originate from sampling programmes,
field observations, interviews, etc., in order to allow ICES
and other interested parties to evaluate the quality of the
data, and hence the basis for the assessment.

The overall responsibility for obtaining reliable, adequate
and timely fisheries statistics for publication in ICES
Fisheries Statistics does not rest with ICES. It is the
opinion of ICES that national offices for fisheries
statistics are responsible for providing the catch data
needed for assessments. These offices should ensure that
catch statistics are collected on a gear basis and that the
species composition of landings is determined in the case
where landings are made unsorted by species.
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2.2 Quality of Fishery Statistics

ICES expressed the greatest concern in past ACFM
advice over the quality of catch and effort data from most
of the important fisheries in the ICES area. ICES stressed
that the immediate consequences of this are that ICES
will be unahle to provide reliable estimates of current
stock sizes and forecasts that have been used to set TACs.
Trends in stock size and the overall status of the stock can
sometimes be evaluated from research vessel surveys, but
such information alone cannot be used to give the short
term TAC advice usually required.

stock unit used by ICES does not match the TAC area
used by the management agencies. In those cases it can
be difficult to establish how the TAC will restrict the
catch from the stock and often the F status quo is used.

Calculation of the best estimate of the status quo fishing
mortality by age varies between stocks. The form of the
estimate depends of temporal trends in the fishing
mortalities and in the exploitation pattern. Also the
variance of the estimate in individual years needs to be
considered. In several cases a mean over the last three
years are used sometimes scaled to the level of fishing
mortality in the most recent year.

2.3 Catch projections for the current
and following year

Structure of the Report

The Catch Option table is a basis part of the ICES
advice and these catch options are hased on assumptions
about the total catch in the current or intermediate year.
This value has been debated, especially when it is larger
than the total TAC for the given year.

The catch assumption is a projection of trends in the
fisheries and the projection is based on case specific
conditions. In many cases, ICES considers two
alternatives: l). to assume that the catch will be equal to
the TAC (a TAC constraint) or 2) to assume that the
fishing mortality, F, will continue equal to that of
previous year (a Fstalus quo constraint). In some cases the
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Information and advice are provided on an area basis.
Thus, all stocks belonging to a given area are placed in a
separate section, together with an overview of the state of
the stocks and fisheries in that area. Special requests from
Commissions or member countries of ICES are placed in
the section dealing with the respective area and stock.

Exceptions to this structure are that the report to the
North Atlantic Salmon Conservation Organization and
reports on Nephrops (section 3.14) and on European eel
(Section 3.16) are provided as separate sections. Section
3.15 provides some preliminary information on the status
of European Sea bass stocks.





3

3.1

3.1.1

Review of the Stocks

Stocks in the North-East Arctic (Sub-areas I and II)

Overview

Major Stocks and Landings

The total landings of fish and invertehrates in this area
in 2000 were in the order of 2.8 million t. These
catches were taken from a variety of demersal and
pelagic stocks.

The major demersal stocks in the North-East Arctic
include cod, haddock, saithe and northern shrimp. In
addition, redfish, Greenland halibut and flatfishes (e.g.,
long rough dab, plaice) are common on the shelf and at
the continental slope, with ling and tusk fouud also at
the slope and iu deeper waters. In 2000, landings of
0.7 million t were taken from the stocks of cod,
haddock, saithe, redfish and Greenland halibut. An
additional catch of about 100 000 t was taken from
demersal stocks, including crustaceans, not assessed at
present.

The major pelagic stocks are capelin, herring and polar
cod. The highly migratory' species blue whiting and
mackerel extend their feeding migrations into this
region. The international fishery for herring in 2000
was I.21 million t. The capelin fishery in the Barents
Sea in 2000 was 406 000 t. In addition, there were
landings from Sub-areas I and II of 92 000 t mackerel
(including Division Vb) and 276000 t blue whiting
(including Division Va).

Invertebrate species of krill, copepods and amphipods
are considered to be important food resources for the
fish stocks in this area. Marine mammals play an
important role as predators on fish. Several other
species of fish and invertebrates are found in the area.
Species with relatively small landings include salmon,
halibut, hake, pollack, whiting, Norway pout,
anglerfish, wolffish, lumpsucker, argentines,
grenadiers, flatfishes, horse mackerel, dogfishes,
skates, crustaceans and molluscs.

Fleets and Fisheries

The fleets operating in this area are:

I. Factory and freezer trawlers operating in the
whole area all year round targeting mainly cod,
haddock and saithe and taking other species as by
catch. The number of these vessels has been stable
in recent years, at a lower level than previously.

2. Fresh fish trawlers operating in Sub-area I and
Division IIa all year round targeting mainly cod
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and haddock, taking other species as by-catch.
The number of these vessels has been reduced in
recent years.

3. Freezer trawlers operating in Sub-area I and
Division lIb fishing shrimp. The number of these
vessels has been stable.

4. Large purse seiners and pelagic trawlers targeting
herring, mackerel, blue whiting, capelin and polar
cod in seasonal fisheries in this region. These
vessels fish some of the same species in other
areas as well,

5. Small fresh fish trawlers targeting shrimp and
capelin in near coast areas in Sub-area I. The size
of this fleet has decreased in recent years.

6. A fleet of vessels using conventional gears
(gillnet, longline, handline and Danish seine)
mainly in near-shore fisheries targeting various
demersal species all around the year. This fleet,
together with fleets 7 and 8, accounts· for
approximately 30% of landings of demersal
stocks. This share is maintained by quota
allocation. When vessels in this fleet are
modernised or replaced, there is a trend towards
medium-sized (app. 15-20 m) multi-gear vessels
with crews of 3-5.

7. Small purse seiners targeting saithe in coastal
waters in a seasonal fishery, to a large extent
vessels belonging to the group using conventional
gears.

8. Longliners operating offshore targeting non TAC
restricted species, mainly ling, blue ling and tusk.
These vessels are generally larger than those in
the coastal fisheries and use technologically
advanced auto-line systems.

~anagernent~easures

The fisheries in Sub-areas I and II are managed by
TAC constraints for the main stocks and by allocation
of TAC shares amongst states with established fishing
interests. These sub-areas consist mainly of waters
within EEZs but also contain some waters outside
EEZs.

For the main species the fisheries in the EEZs are
regulated by quotas at a variety of scales (vessels, fleets,

I



species, season). Management measures also regulate
minimum landing size, mesh size, and use of sorting
grids. Since January 1997 use of sorting grids in the
trawl fisheries has been mandatory for most of the
Barents Sea and Svalbard area. Minimum landing size
is also a minimum catching size implying that vessels
have to avoid fishing grounds with small-sized fish.
Discarding is prohibited in some EEZs. Time and area
closures may be implemented to protect small fish.

Compilation of effort data relevant to the different
species is difficult when the fisheries are regulated by
vessel quotas. In some cases the effort targeted at the
main species, e.g., cod, may be calculated but it is
almost impossible to calculate effort for non-target
species.

Current status in the North-East Arctic

The recent developments in the stocks of cod, haddock,
saithe, Greenland halibut, redfishes, herring and
capelin are sumrparised in the following.

The stocks of cod and Sebastes mentella are outside
safe biological limits, haddock is harvested outside safe
biological limits while saithe is within safe biological
limits.

The status of the Greenland halibut stock is not
precisely known, but it is considered to be outside safe
biological limits. SSB in 2001 is the lowest in the time
series and recruitment in recent years is estimated to be
among the lowest in the time series.

The available information on Sebastes marinus is
insufficient to assess the stock properly, but there are
signs in the surveys of reduced recruitment and the
coastal survey also indicate a decrease for larger fish.

2

The capelin stock is within safe biological limits
although the recent stock increase has culminated and
the stock may decrease over the next few years.

The spawning stock of Norwegian spring-spawning
herring is declining, but the stock is still considered to
be within safe biological limits. High recruitment is
infrequent and the adult stock is now dominated by two
strong year classes.

Considerable effort has been devoted to investigate
multispecies interactions. Some of these investigations
have reached the stage where quantitative results are
available for use in assessments. Growth of cod
depends on availability of prey such as capelin, and
variability in cod growth has had major impacts on the
cod fishery. Cod are able to compensate only partially
for low capelin abnndance, by switching to other prey
species. Low capelin abundance has caused high
cannibalism on juvenile cod, and increased predation in
impacts on other prey species, e.g. juvenile herring and
haddock. Herring predation on capelin larvae is
believed to be partially responsible for the recruitment
failure of capelin when young herring are abnndant in
the Barents Sea.

The annual consumption of herring and capelin by
marine mammals (particularly harp seals and minke
whales) has been estimated to be in the order of 1.5-2.0
million t. The composition and distribution of species
in the Barents Sea depend considerably on the position
of the polar front which separates warm and salty
Atlantic waters from colder and fresher waters of arctic
origin. Variation in the recruitment of some species
including cod and herring has been associated with
changes in the influx of Atlantic waters into the
Barents Sea.
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3.1.2 Cod in Sub-areas I and II

3.1.2.a North-East Arctic cod

State of stock/fishery: The stock is outside safe
biological limits. Fishing mortality in the last four years
has been among the highest observed and well above
Fp" even above FUm, and is not sustainable. SSB has
been below Bp, since 1998. Surveys indicate below
average 1998 and 2000 year classes and a very poor
1999 year class.

Management objectives: In recent years, the advice
has been to reduce fishing mortality below Fp, (=0.42)
and to keep the spawning stock above 500 000 t, which
was considered to be the minimum value required to
have a low probability of bad recruitment. This
approach was incorporated into a management
objective in the years 1997-1999. The latest agreement
in the Russian-Norwegian Fisheries Commission sets a
TAC of 435000 t (including 40000 t Norwegian
coastal cod) for 2001, 2002, and 2003. The intention is
that this TAC could be revised either if the stock
situation is more seriolls than known at the time of the
agreement, or if the stock is assessed to be within safe
biological limits. ICES considers that TACs under this
agreement are well above those that would correspond
to the application of the precautionary approach.

Precautionary Approach reference points: The
biological information on historic stock and
recruitment sizes has been revised. These revisions
have altered some of the historic values substantially,
with two consequences. Spawning biomasses associated
with some historic recruitment are now estimated to
have been lower, suggesting that cnrrent reference
points may be slightly too high. However, the new data
appears better to separate the strong environmental
impact on recruitment from the biological productivity
of the stock. The pattern suggests that the biological
productivity of the stock at low SSB may be lower than
previously thought, and this may affect the selection of
the reference points. This will allow a more robust
analysis of the biological dependency of recruitment on
SSB, the results of which would be the basis for yet
further revisions to reference points. Rather than
revising the reference points this year and again next
year when the analysis will further separate
environmental and biological contributions to stock
productivity, ICES continues to advise using the
previous reference points. The advice in the short term
would be very similar using either the present or the
candidate revised reference points, and the medium
term consequences can be re-evaluated when the
further analyses are complete.

(precautionarv Approach reference points established in 1998):

ICES considers that: ICES proposes that:

Bum is 112000 t, the SSB below which no above-average Bp, is set at 500 000 t, the value below which the
vear classes have been observed probabilitv of below-average vear classes increases
FHmis 0.70 Fp, be set at 0.42. This value is considered to have a

95% probability of avoiding the Fum

Technical Basis'

Bum = Bloss Bp, = examination of stock-recruit plot

FUm = Median value of Flo~

Advice on management: ICES recommends a
considerable reduction in fishing mortality to well
below Fp, (0.42). A rebuilding plan for this stock is
required. Rebuilding the spawning stock to above
the Bp, (500 000 t) by 2003 requires a F in 2002 of
less than 0.25. This corresponds to catches in 2002 of
less than 181 000 t. The rebuilding plan should also
include measures ensuring that all catches are
reported fully and that the exploitation pattern be
improved.

Relevant factors to be considered in management:
The TAC for 2001 was set considerably higher than
recommended by ICES. The agreed TAC for 2002

(435000 t, including 40000 t of Norwegian coastal
cod) is expected to be taken with a fishing mortality
well above Fp" As a result of this, SSB is expected to
remain below Bp, in 2003.

Evidence of recent under-reporting of catches during
the 1990s is accumulating. Both discards and
unreported landings will reduce the effect of
management measures and it is important that
management agencies ensnre that all catches are
counted against the TAC regulations.

Since fishing mortality is still far above Fm" (0.24) the
stock is growth-overfished.
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The majority of the spawning stock comprises first time
spawners. Evidence has shown that the eggs and larvae
of first-time spawners are less viable than those of other
mature fish, but also that the overall spawning period is
reduced when the spawning stock consists of fewer age
groups. Both these factors can reduce the reproductive
potential of the stock for the same biomass.

Comparison with previous assessment and advice: In
previous assessments, fishing mortality F(5-1O) in the
most recent years was often underestimated and stock
numbers overestimated in the annual assessments of the
stock. The current assessment does not present such
retrospective patterns, although it is too early to infer
whether this over/underestimation has ceased to be a
problem for this assessment.

In the past, ICES has presented a TAC-constrained
forecast for the intermediate year in prediction, rather
than assuming status quo fishing mortality. This year
ICES presents a status quo forecast for the following
reasons.;

•

•

•

It is believed that under-reporting of catches
continues to be a problem for this stock, in
which case a TAC constraint is inappropriate;

For NEA cod, a TAC constraint requires a
reduction in fishing mortality compared to status
quo, whilst for NEA haddock, (mostly caught in
association with cod), an increase in fishing
mortality would be required for a TAC
constraint. This inconsistency suggests that the
TAC constraint is being used as an ad hoc "fix"
for assessments that provide uncertain catch
forecasts from year to year, rather than reflecting
an actual constraint on fishing mortality;

The practice is consistent with most other stocks
in the ICES area. Experience with TACs suggest
that precise and unbiased assessments, as well as
compelling reasons to assume that TACs act as a
constraint on catches, are needed before
applying a TAC constraint on forecasts.

Catch forecast for 2002:
Basis: F, = F(2001)=F(2000) = 0.91; Landin s (2001) = 530; SSB(2002) = 272.

F(2002) Basis Landings SSB (2003)

(2002)

Comment

o
0.09

0.12

0.18

0.22

0.25

0.10 'F,q

0.13' F"l

0.20' F,q

0.24' F,q

0.27*F,q

o
71

92

138

164

182

611

567

553

526

510

500

Fa.1

Fmax

i\¥~~~~!t~~_~
~tt~;'!i¥lRl.~n~;
;~i!i'~S':I
'~~~!l~rllt

*assuming 40 000 t of the total quota taken as Norwegian Coastal cod.
*'assuming 20 000 t of the total quota taken as Norwegian Coastal cod.
***assuming 0 t of the total quota taken as Norwegian Coastal cod.
Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: Changes in
growth, maturity and cannibalism are linked to
abundance of the capelin stock, which has increased
since 1997 and is expected to stay at a high level in

4

2001. So far, a reduction in cannibalism has been
observed. Models relating cannibalism and capelin
abundance have been used to predict natural mortality
for 2001 onwards.
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Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
200IlACFM:19).

While the area coverage of the surveys was incomplete
in 1997, 1998, and the summer of 2000, the coverage
was nortnal in 1999 and during the winter surveys iu
2000 and 200I.

The assessment is based on analysis of catch-at-age
data, using two commercial cpue series and three
survey series. Estimates of cannibalism are included in
the natural mortality. Alternative assessment methods
(Fleksibest) are in development.

Yield and spawning biomass per Recruit
F-reference points

0.541
4.357
7.275
0.621

SSBIR

1.016
1.288
1.191
1.032

Yield/R

0.907
0.210
0.li3
0.840

Fish Mort
Ages 5-10

Average Current
F=
FO.l

Fmed

The fishery for North-East Arctic cod is conducted both
by an international trawler fleet operating in offshore
waters, and by vessels using gilluets, longlines,
handlines, and Danish seine operating both offshore
and in the coastal areas. Quotas were introduced in the
trawl fishery in 1978 and for the fisheries with
conventional gears in 1989. In addition to quotas the
fisheries are regulated by mesh size limitations
(including sorting grids), a minimum catching size, a
maximum by-catch of undersized fish, maximum by
catch of non-target species, closure of areas with high
densities of jnveniles, and by seasonal and area
restrictions. Since January 1997 sorting grids have been
mandatory for the trawl fisheries in most of the Barents
Sea and Svalbard area. The fisheries are controlled by
iuspections of the trawler fleet at sea, by a requiremeut
of reporting to catch control points when entering and
leaving the EEZs, and by inspections for all fishing
vessels wheu landing the fish. Keeping a detailed
fishing log-book on board is mandatory for most
vessels, and large parts of the fleet report to the
authorities on a daily basis. There is some evidence that
the present catch coutro1 and reporting systems are not
sufficient to prevent under-reporting of catches.

Catch data (Tables 3.1.2.a.1-3):

l'lllllr.•.~.•.;.·.•.·.•.•...[.:·..~.:,:l...•...'..,r..[':•.:•.[.:.:•.:'.·.·.~i!lllll·I,.••..·•..i.i.:.·••.:I.!.I.I.:I.•••.••..I.l.:.·.I.;.!,·.r.ll'llll!111lllililllll!III·I!ll..lm·Pf..•...•..'jt!I'.••.~.•.•.•~~~.•.••.•.'.:tlfe~.•.•..•.•e·.".~.:..,•..f..l..•...~..•...•..•I\I·llllll!!II(I·!J(.ll~::;i;ll·i;;i.J:.!~if..•:..~.·..:.r.:·..•.••
,..•.••..•••.•••,..•.•••.•••.•••,..•.•••.••::.••.•••.•••.••::.: :.:.: ;:;:;:::::::::::::::::~~: :.::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:::::::::::::::::::::::::;: ' : : ::.:............................................................. •:.~.:.~.~.:.i.~.:.:.~.:.:.:.:.::.: .i.[.:.~.:.:.i.:.i.[.:.~.f.:.j.[.:~.:.~.~.:.:.~.:.:.:.i.j.:.: .::.::.::.::.::.::.::.::..:'.::.::.::..':.:'.::.::.::.~ '.·.·.· •.•.•.•..~.·..:.•...•...:..:..:.i.•.•..:..•.' ..•..•..•..,.,., .

":':':::':':':':',:,':',::':',:,':',:,',',',:,:,':",':':"':"':':':':':':':'::",',:,:,',',:,::'",:,:::,:,:,::::::~::,:::::,,:,.:.,•..•.,

1987 Gradual reduction in F 595 560

1988 F=O.51; TAC (Advice November 87) 530 590
(Revised advice May 88) (320·360) 451

1989 Large reduction in F 335 300

1990 F at Flow; TAC 172 160

1991 F at Flow; TAC 215 215

1992 Within safe biological limits 2502 356

1993 Healthy stock 2562 500

1994 No long-tertn gains in increased F 6492 700

1995 No long-tertn gains in increased F 6812 700

1996 No long-tertn gains in increased F 7462 700

1997 Well below Fm" < 993 850

1998 F less than Fm" 514 654

1999 Reduce F to below Fp, 360 480

2000 Increase B above Bp, in 2001 110 390

2001 High prob. of SSB>Bp, in 2003 <263 395

2002 F well below 0.25 < 181 395

552

459

348

210

294

421

575

795

763

759

775'

5974

523

435

332

212

319

513

582

771

740

732

762

593

485

414

25

50

130

50

25

lNorwegian coastal cod not included. 2Catch at status quo F. 'Spaiu data not included. 40ertnany, Ireland, Spaiu not
included. Weights iu '000 t.
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North-East Arctic cod (Sub-areas I and II)
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Table 3.1.2.a.l North-East Arctic COD. Total catch (t) by fishing areas and unreported catch (Data provided by
Working Group members.)

Year Sub-area I Division lIa Division lib Unreported Total catch
catches

1961 409,694 153,019 220,508 783,221
1962 548,621 139,848 220,797 909,266
1963 547,469 117,100 111,768 776,337
1964 206,883 104,698 126,114 437,695
1965 241,489 100,011 103,430 444,983
1966 292,253 134,805 56,653 483,711
1967 322,798 128,747 121,060 572,605
1968 642,452 162,472 269,254 1,074,084
1969 679,373 255,599 262,254 1,197,226
1970 603,855 243,835 85,556 933,246
1971 312,505 319,623 56,920 689,048
1972 197,015 335,257 32,982 565,254
1973 492,716 211,762 88,207 792,685
1974 723,489 124,214 254,730 1,102,433
1975 561,701 120,276 147,400 829,377
1976 526,685 237,245 103,533 867,463
1977 538,231 257,073 109,997 905,301
1978 418,265 263,157 17,293 698,715
1979 195,166 235,449 9,923 440,538
1980 168,671 199,313 12,450 380,434
1981 137,033 245,167 16,837 399,037
1982 96,576 236,125 31,029 363,730
1983 64,803 200,279 24,910 289,992
1984 54,317 197,573 25,761 277,651
1985 112,605 173,559 21,756 307,920
1986 157,631 202,688 69,794 430,113
1987 146,106 245,387 131,578 523,071
1988 166,649 209,930 58,360 434,939
1989 164,512 149,360 18,609 332,481
1990 62,272 99,465 25,263 25,000 212,000
1991 70,970 156,966 41,222 50,000 319,158
1992 124,219 172,532 86,483 130,000 513,234
1993 195,771 269,383 66,457 50,000 581,611
1994 353,425 306,417 86,244 25,000 771,086
1995 251,448 317,585 170,966 739,999
1996 278,364 297,237 156,627 732,228
1997 273,376 326,689 162,338 762,403

1998 250,815 257,398 84,411 592,624

1999 158,501 218,393 106,719 483,613
20001 136,470 204,364 73,310 414,144

1Provisional figures.
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Table 3.1.2.a.2 North-East Arctic COD. Nominal catcb (t) by countries (Sub-area I and Divisions lIa and lIb
combined). (Data provided by Working Group members.)

Year Faroe France German Fed.Rep. Norway Poland United Russia2 Others Total all
Islands Dem.Rep. Germany Kingdom countries

1961 3,934 13,755 3,921 8,129 268,377 158,113 325,780 1,212 783,221
1962 3,109 20,482 1,532 6,503 225,615 175,020 476,760 245 909,266
1963 18,318 129 4,223 205,056 108 129,779 417,964 775,577
1964 8,634 297 3,202 149,878 94,549 180,550 585 437,695
1965 526 91 3,670 197,085 89,962 152,780 816 444,930
1966 2,967 228 4,284 203,792 103,012 169,300 121 483,704
1967 664 45 3,632 218,910 87,008 262,340 6 572,605
1968 225 1,073 255,611 140,387 676,758 1,074,084
1969 29,374 5,907 5,543 305,241 7,856 231,066 612,215 133 1,197,226
1970 26,265 44,245 12,413 9,451 377,606 5,153 181,481 276,632 933,246
1971 5,877 34,772 4,998 9,726 407,044 1,512 80,102 144,802 215 689,048
1972 1,393 8,915 1,300 3,405 394,181 892 58,382 96,653 166 565,287
1973 1,916 17,028 4,684 16,751 285,184 843 78,808 387,196 276 792,686
1974 5,717 46,028 4,860 78,507 287,276 9,898 90,894 540,801 38,453 1,102,434
1975 11,309 28,734 9,981 30,037 277,099 7,435 101,843 343,580 19,368 829,377
1976 11,511 20,941 8,946 24,369 344,502 6,986 89,061 343,057 18,090 867,463
1977 9,167 15,414 3,463 12,763 388,982 1,084 86,781 369,876 17,771 905,301
1978 9,092 9,394 3,029 5,434 363,088 566 35,449 267,138 5,525 698,715
1979 6,320 3,046 547 2,513 294,821 15 17,991 105,846 9,439 440,538
1980 9,981 1,705 233 1,921 232,242 3 10,366 115,194 8,789 380,434

Spain
1981 12,825 3,106 298 2,228 277,818 14,500 5,262 83,000 399,037
1982 11,998 761 302 1,717 287,525 14,515 6,601 40,311 363,730
1983 11,106 126 473 1,243 234,000 14,229 5,840 22,975 289,992
1984 10,674 11 686 1,010 230,743 8,608 3,663 22,256 277,651
1985 13,418 23 1,019 4,395 211,065 7,846 3,335 62,489 4,330 307,920
1986 18,667 591 1,543 10,092 232,096 5,497 7,581 150,541 3,505 430,113
1987 15,036 1 986 7,035 268,004 16,223 10,957 202,314 2,515 523,071
1988 15,329 2,551 605 2,803 223,412 10,905 8,107 169,365 1,862 434,939
1989 15,625 3,231 326 3,291 158,684 7,802 7,056 134,593 1,273 332,481
1990 9,584 592 169 1,437 88,737 7,950 3,412 74,609 510 187,000
1991 8,981 975 2,613 126,226 3,677 3,981 119,427' 3,278 269,158

Greenland
1992 11,663 2 3,337 3,911 168,460 6,217 6,120 182,315 1,209 383,234

Iceland
1993 17,435 3,572 5,389 5,887 221,051 8,800 11,336 244,860 9,374 3,907 531,611
1994 22,826 1,962 6,882 8,283 318,395 14,929 15,579 291,925 36,737 28,568 746,086
1995 22,262 4,912 7,462 7,428 319,987 15,505 16,329 296,158 34,214 15,742 739,999
1996 17,758 5,352 6,529 8,326 319,158 15,871 16,061 305,317 23,005 14,851 732,228
1997 20,076 5,353 6,426 6,680 357,825 17,130 18,066 313,344 4,200 13,303 762,403
1998 14,290 1,197 6,388 3,841 284,647 14,212 14,294 244,115 1,423 8,217 592,624
1999 13,700 2,137 4,300 3,019 223,390 10,034 8,819 210,374 1,942 5,898 483,613
20001 13,350 2,621 5,787 3,136 192,717 8,694 9,085 166,202 7,437 5,115 414,144
1Provisional figures.
'USSR prior to 1991.
'Includes Baltic countries.
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Table 3.2.1.a.3 North-East Arctic cod in Snb-areas I and II.

Year Recruitment SSB Landin~s MeanF
Age 3 Ages 5-10

thousands tonnes tonnes
1946 728139 1112776 706000 0.1857
1947 425311 1165059 882017 0.3047
1948 442592 1019114 774295 0.3398
1949 468348 729879 800122 0.3619
1950 704908 615339 731982 0.3566
1951 1083753 568705 827180 0.3966
1952 1193111 520599 876795 0.5348
1953 1590377 396417 695546 0.3572
1954 641584 429694 826021 0.3879
1955 272778 346919 1147841 0.5437
1956 439602 299823 1343068 0.6401
1957 804781 207840 792557 0.5089
1958 496824 195377 769313 0.5169
1959 683690 432489 744607 0.5596
1960 789653 383479 622042 0.4789
1961 916842 404228 783221 0.6348
1962 728338 311678 909266 0.7576
1963 472064 208207 776337 0.9866
1964 338678 186570 437695 0.6789
1965 776941 102315 444930 0.5533
1966 1582560 120722 483711 0.5302
1967 1295416 129784 572605 0.5439
1968 164955 227215 1074084 0.5704
1969 112039 151870 1197226 0.8292
1970 197105 224482 933246 0.7493
1971 404774 311662 689048 0.5956
1972 1015319 346511 565254 0.6928
1973 1818949 332913 792685 0.6020
1974 523916 164491 1102433 0.5633
1975 621616 142028 829377 0.6595
1976 613942 171238 867463 0.6457
1977 348054 341385 905301 0.8379
1978 638490 241536 698715 0.9406
1979 198489 174699 440538 0.7264
1980 137735 108253 380434 0.7241
1981 150863 166925 399038 0.8632
1982 151833 326131 363730 0.7583
1983 166679 327177 289992 0.7560
1984 398235 251075 277651 0.9162
1985 523847 193456 307920 0.7039
1986 1036839 170266 430113 0.8652
1987 286234 118371 523071 0.9517
1988 204635 202396 434939 0.9763
1989 172717 194764 332481 0.6607
1990 242677 340999 212000 0.2721
1991 411824 676607 319158 0.3184
1992 720592 872726 513234 0.4542
1993 892522 734528 581611 0.5521
1994 811816 602933 771086 0.8668
1995 658310 500996 739999 0.7895
1996 428641 570810 732228 0.7017
1997 711851 565236 762403 1.0384
1998 868506 388625 592624 0.9213
1999 564271 259355 484910 1.0127
2000 590531 222703 414144 0.9067
2001 474000 299537 0.6600

Average 609627 371623 671005 0.6472
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3.1.2.b Norwegian Coastal cod

State of stock/exploitation: There are no reference
points proposed for this stock. The SSB in 2001 is the
lowest observed in the time series extending back to
1984. The stock has declined continuously since 1994,
and fishing mortality has increased since 1991.
Recruitment in recent years has been below average.
The landings increased steadily from 1991 and up to
1997; since then they have decreased. The assessment
reflects the general trends in the development of the
stock, although it is not regarded as accurate.

Relevant factors to be considered in management:
The SSB is at an historical low, and the year classes
recruiting to the SSB over the next 4 years seem to be
well below average. Unless fishing mortality is reduced
considerably, a further decrease in the total stock
biomass and SSB is expected. Management measures
should be implemented to ensure that catches in
particular are reduced in areas where, and in seasons
when the proportion of Norwegian Coastal cod is large
compared to North-East Arctic cod.

Management objectives: There are no explicit
management objectives for this stock. Management
objectives should be defined, taking the status of the
stock into consideration.

Advice on management: ICES advises that catches in
2002 should be reduced by the same proportion as for
North-East Arctic cod.

Rebuilding plan: Although no precautionary reference
points have been established for this stock a rebuilding
plan is required. The rebuilding plan for this stock
should complement the provisions taken in a similar
plan developed for North-East Arctic cod as a result of
ICES' advice for that stock.

Norwegian Coastal cod is managed as part of the
Norwegian North-East Arctic cod fishery. An expected
yield of 40 000 t from the Coastal cod has been added
annually since the mid-1970s to the quota for North
East Arctic cod. If this practice is followed in 2002 and
the quota is taken, both the stocks (Norwegian Coastal
cod and North-East Arctic cod) will continue to be
overexploited. If Norwegian Coastal cod could be
managed independently of North-East Arctic cod,
ACFM would advise a reduction of at least 65% of the
fishing mortality in 2000 in order to halt the decline in
the spawning stock.

Comparison with previous assessment and advice: In
this year's assessment the fishing mortalities (F4_,) for
1997-1999 are higher and the stock biomasses and the
spawning stock biomasses are lower compared with last
year's assessment.

WeIghts m 000 t.

, - - , - - , -
F(2002 Basis Catch Landings SSB

onwards) (2002) (2002) (2003)
0.01 0.02 *F" 1.0 72 SSB 2003 = SSB 1999
0.10 0.20 * F, 7.4 66 SSB 2003 = SSB 2000
0.17 0.34 * F, 12.0 61 SSB 2003 = SSB 2001
0.20 0.40 * F, 14.0 59
0.30 0.60 * F, 19.9 53
0.35 0.70 * F, 23.0 50 SSB 2003 = SSB 2002
0.40 0.80 * F, 25.1 48
0.50 F, 29.8 43

,

Catch forecast for 2002:
Basis' TAC' F(2001) - 0 96 * F(2000) - 0 48' Landinos (2001) - 34' SSB(2002) - 49

Although a TAC-constrained prediction is presented,
this is very close to the status quo forecast that would
have been preferred by ACFM. Because the difference
is so minor, the prediction has not been re-run.

Elaboration and special comment: The fishery for
Norwegian Coastal cod is part of a directed fishery on
cod in Norway using a variety of traditional gears,
including trawl, and has been conducted for several
decades. The catches include both North-East Arctic
cod and

Norwegian Coastal cod in some areas and in some
periods of the year. In Finnmark 43 likely spawning
areas for Norwegian Coastal cod have been identified.
Among these 24 are closed for Danish seine fishery in
the first five months of the year. Trawl fisheries for
roundfish are not allowed at any time of the year within
4 nautical miles of the coast.

A method of catch separation by otolith pattern has
been used in recent years to estimate landings from the
Norwegian Coastal cod stock. The landings data are not
considered to be estimated precisely.

ICES Cooperative Research Repon No. 246 11



Yield and spawning biomass per Recruit
F..reference points:

Fish Mort YieldJR
Ages 4-7

The stock was assessed by XSA using commercial
catch-at-age data and an acoustic survey series. The
catch data used in analysis go back to 1984 and the
survey series to 1995.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
2001/ACFM:19).

Catch data (Tahles 3.1.2.h.I-2):

Average Current
Fm",

Fo.1
Fmoo

0.504
0.268
0.117
N/A

1180.676
1230.929
1106.197

SSBIR

1819.694
3583.Q28
7452.758

11111111,111111[11111111111111'11\111111111\\1\\111••111\111Ill.I~\'lr.II'!lllllllll.'''I;1111
1987 Not assessed 61

1988 Not assessed 59

1989 No advice 40

1990 No advice 28

1991 Included in TAC for Sub-areas I and 11 25

1992 Shot forecast included in TAC for I and 11 42

1993 Shot forecast included in TAC for I and 11 53

1994 No advice 55

1995 No advice 57

1996 No advice 62

1997 No advice 63

1998 No advice 52

1999 No advice 41

2000 No advice 37

2001 Reduce F considerably 22

2002 catches should be reduced by the same
proportion as for North-East Arctic cod
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Norwegian Coastal cod
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Table 3.1.2.b.l Landings of Norwegian Coastal cod in Sub-areas I and II.

Year

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average 1984--2000
*) No data.

**) Provisional data.

Landings in '000 t.

By otolith type By area and
time of capture

43
32
30
40
46
24
29
33
47
52
49
*)
*)
*)
*)
*)
*)

*)
*)
*)
40
49
42
38

74 33
75 28
69 26
61 31
59 22
40 17
28 24
25 25
42 35
53 44
55 48
57 39
62 32
63 36
52 29
41 23
37 19**)

53 30
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Table 3.1.2.b.2 Norwegian Coastal cod.

Year Recruitment SSB Landings MeanF
Age 2 Ages 4-7

thousands tonnes tonnes
1984 87941 152180 74824 0.6221
1985 74518 128256 75451 0.5275
1986 35638 134050 68905 0.5806
1987 36712 125248 60972 0.4916
1988 40546 125645 59294 0.6194
1989 43078 100718 40285 0.3751
1990 41234 109939 28127 0.1834
1991 58718 132231 24822 0.1700
1992 49210 164191 41690 0.2349
1993 30321 177315 52557 0.2346
1994 24650 184690 54562 0.2437
1995 32832 164516 57207 0.3159
1996 36901 167442 61776 0.3894
1997 28735 135866 63319 0.4110
1998 22147 94830 51572 0.4662
1999 17713 72224 40732 0.5035
2000 21773 64902 36715 0.4882
2001 20544 61129 0.4800

Average 39067 127521 52518 0.4076
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3.1.3 North-East Arctic haddock (Sub-areas I and II)

State of stock/exploitation: The stock is harvested
outside safe biological limits. Fishing mortality in 2000
is estimated to be well above the proposed Fp, and has
been close to, or above F'hn since 1997. The SSB in
2001 (79000 t) is estimated at Bp, (80 000 t). The 1998
and 1999 year classes are indicated to be above
average.

Management objectives: There are no explicit
management objectives for this stock. For management
objectives to meet precautionary criteria, their aim
should be to reduce or maintain F below Fp, and to
increase or maintain spawning stock biomass above
Bpa•

2000)dhAt'precau lODary Lpproac re erence pomts une ange SInce :

ICES considers that: ICES proposes that:

Bwn is 50 000 l, the SSB below which only poor year Bp, be set at 80 000 t, which is considered to be the
classes have been observed. minimum SSB required to provide a 95% probability of

maintaining SSB above Blim, taking into account the
uncertainty in the assessments and stock dynamics.

F1im is 0.49, the fishing mortality associated with Fp, is set at 0.35. This value is considered to have a high
potential stock coUapse. orobabilitv of keeoin~ F below Flim•

Technical Basis·
B,hn: only poor recruitment has been observed from 4 Bp, = B'hn * 1.67.
years of SSB < 50 000 t, and all moderate or large year
classes have been produced at hi~her SSB.
F1im = median value of Floss. Fpa = Fmed . The stock has sustained higher fishing

mortality for most of the period after 1950 without
collapsing; however, low SSB has often resulted in poor
vear classes.

Advice on management: In order to harvest the
stock within safe biological limits, ICES
recommends that fishing mortality be reduced to
below Fpa = 0.35, corresponding to catches of less
than 67 000 t in 2002.

Relevant factors to be considered in management: A
substantial portion of the Northeast Arctic haddock
catch is taken as by-catch in the NEA cod fishery. A
reduction in North-East Arctic cod catches as advised
for 2002 may help to achieve the advised reduction in
fishing mortality for haddock as well.

Fishing mortality has been above F'hn a number of times
during the 50-year time series. The stock has been able
to withstand these periods of overfishing due to the
occasional recruitment of exceptionally strong year
classes. A lower fishing mortality would lead to better
harvesting of the occasional strong year classes and
would lead to more stable catches.

Comparison with previous assessment and advice: In
recent years there appears to be a tendency to
underestimate fishing mortality and to overestimate
SSB.

Catch forecast for 2002:
Basis: F(2001)=F, = F(97-99 scaled to 00) = 0.46; Landin~s (2001) = 61; SSB(2002) = 76.

F (2002) Basis Catch (2002) Landings (2002) SSB (2003)
o 0.00 * Fro 0 156
0.09 0.20 * F,o 19 146
0.18 0.40 * F,o 37 136
0.26 0.56* F,o (FO.l ) 51 129
0.28 0.60 * F,o 54 127
0.35 0.76 * F, (Fn,) 67 120

Il=:flll:I!II\llllr:ll:~riillrllll=:fi==III;I!:lrl"lli11::1:!flll~i:I;lllilrlllliif:lll=i:I:_;'::Jlili:i,llli~=lli:l11;1111111
Weights in '000 t.

Shaded scenarios considered inconsistent with the precautionary approach.
Medium-term projections not reliable.
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In the past, ICES has presented a TAC-constrained
forecast for the intermediate year in prediction rather
than assuming status quo fishing mortlIity. This year it
has presented a status quo forecast for the following
reasons:

• For NEA cod, a TAC constraint requires a
reduction in fishing mortlIity compared to status
quo, whilst for NEA haddock, a species caught
mostly in association with cod, an increase in
fishing mortlIity would be required for a TAC
constraint. This inconsistency suggests that the
TAC constraint is being used as an ad !we "fix" for
assessments that provide uncertain catch forecasts
from year to year, rather than reflecting an actual
constraint on fishing mortlIity;

The results of the forecast are also sensitive to the
estimates of variable maturity and natural mortlIity
rates. The latter will very much depend on the
development of the capelin and cod stocks in the near
future.

The fishery is mainly a trawl fishery, in some periods
only as by-catch in the fishery for cod. The fishery is
regulated by TAC, minimum landing size, a minimum
mesh size in trawls and Danish seine, a maximum by
catch of undersized fish, closure of areas with high
density of juveniles, and other area and seasonal
restrictions.

The analytical assessment is based on catch-at-age data,
3 surveys, and CPUE for one commercial fleet, and it
includes predation by NEA cod.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
2001lACFM:19).

Yield and spawning biomass per Recruit
F-reference points:

• The practice is consistent with most other stocks in
the ICES area. Experience with TACs suggests
that precise and unbiased assessments, as well as
compelling reasons to assume that TACs act as a
constraint on catches, are needed before applying a
TAC constraint on forecasts.

Elaboration and special comment: In addition to
exploitation at fishing mortlIity above the
precautionary limits, SSB has decreased as the
influence of the 1990 year class has reduced together
with a decrease in individual growth and maturity. In
addition, high levels of predation by cod have reduced
recruitment to the SSB.

Average Current
Fnrnx

FO.1

Fmed

Fish Mort
Ages 4-7

0.459
1.204
0.257
0.346

YieldIR

0.698
0.738
0.620
0.666

SSBIR

0.857
0.239
1.702
1.215
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Catch data (Tahles 3.1.3.1-3):

'11111111Il1IljllilllllllllII11'1111111111Itlill'IIIII1111111'1111'1.'111111(1111111111111\1111&111'11'11.1'1'11
1987 No increase in F; TAC 160 250 155 151

1988 No increase in F <240 240 95 92

1989 Large reduction in F 69 83 60 55

1990 No directed fishery 25 27 26

1991 No directed fishery 28 34 34

1992 Within safe biological limits 35' 63 58 54

1993 No long-term gains in increasing F 56' 72 83 78

1994 No long-term gains in F>F""d 97' 120 125 121
1995 No long-term gains in F>Fm•d 122' 130 139 138

1996 No long-term gains in F>Fm•d 169' 170 177 173

1997 Well below Fm•d <242 210 152 149

1998 Below Fm• d 120 130 100 94

1999 Reduce F below Fp, 74 78 82 82

2000 Rednce F below Fp• 37 62 68 68
2001 Reduce F below Fp, <66 85

2002 Reduce F below Fp, <67

lHaddock in Norwegian coastal areas south of 67°N not included. 'Predicted catch at status quo F. 'Predicted landings
at Fm•d• Weights in '000 t.
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North-East Arctic haddock (Sub-areas I and II)
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Table 3.1.3.1 North-East Arctic HADDOCK. Total nominal catch (t) by fishing areas.

Year Sub-area I Divisiou IIa Division lIb Total
1960 125026 27781 1844 154651
1961 165156 25641 2427 193224
1962 160561 25125 1723 187408
1963 124 332 20956 936 146224
1964 79262 18784 1112 99158
1965 98921 18719 943 118578
1966 125009 35143 1626 161778
1967 107996 27962 440 136397
1968 140970 40031 725 181726
1969 89948 40306 566 130820
1970 60631 27120 507 88257
1971 56989 21453 463 78905
1972 221880 42111 2162 266153
1973 285644 23506 13077 322226
1974 159051 47037 15069 221157
1975 121692 44337 9729 175758
1976 94054 37562 5648 137264
1977 72159 28452 9547 110158
1978 63965 30478 979 95422
1979 63841 39167 615 103623
1980 54205 33616 68 87889
1981 36834 39864 455 77 153
1982 17948 29005 2 46955
1983 7550 13872 185 21607
1984 4000 13 247 71 17 318
1985 30385 10774 111 41270
1986 69865 26006 714 96585
1987 109425 38181 3048 150654
1988 43990 47087 668 91 745
1989 31116 23390 353 54859
1990 15093 10344 303 25741
1991 18772 14417 416 33605
1992 30746 22177 964 53887
1993 47574 27010 3037 77 621
1994 75059 46329 7315 128703
1995 69064 53149 13 852 136064
1996 110495 56030 3227 169752
1997 77 495 67188 2477 147160
1998 46440 48793 716 95949
1999 36096 42036 4214 82346
2000' 25626 39101 3226 67953
1Provisional figures. Norwegian catches on Russian quotas are included.
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Table 3.1.3.2 North-East Arctic HADDOCK. Nominal catch (t) by countries, Sub-area I and Divisions IIa and
lIb combined.

Year Faroe France German Fed. Re. Norway Poland United Russia2 Others Total
Islands Dem.Re. Germ. Kingdom

1960 172 5597 46263 45469 57025 125 154651
1961 285 220 6304 60862 39650 85345 558 193224
1962 83 409 2895 54567 37486 91910 58 187408
1963 17 363 2554 59955 19809 63526 146224
1964 208 1482 38695 14653 43870 250 99158
1965 226 1568 60447 14345 41750 242 118578
1966 1072 11 2098 82090 27723 48710 74 161778
1967 1208 3 1705 51954 24158 57346 23 136397
1968 1867 64076 40129 75654 181726
1969 2 309 1490 67549 37234 24211 25 130820
1970 541 656 2119 37716 20423 26802 88257
1971 81 16 896 45715 43 16373 15778 3 78905
1972 137 829 1433 46700 1433 17166 196224 2231 266153
1973 1212 3214 22 9534 86767 34 32408 186534 2501 322226
1974 925 3601 454 23409 66164 3045 37663 78548 7348 221 157
1975 299 5191 437 15930 55966 1080 28677 65015 3 163 175758
1976 536 4459 348 16660 49492 986 16940 42485 5358 137264
1977 213 1510 144 4798 40118 10878 52210 287 110158
1978 466 1411 369 1521 39955 1 5766 45895 38 95422
1979 343 1 198 10 1948 66849 2 6454 26365 454 103 623
1980 497 226 15 1365 61886 2948 20706 246 87889
1981 381 414 22 2398 58856 Spain 1682 13400 77 153
1982 496 53 1258 41421 827 2900 46955
1983 428 1 729 19371 139 259 680 21607
1984 297 15 4 400 15186 37 276 1 103 17318
1985 424 21 20 395 17490 77 153 22690 41270
1986 893 33 75 1079 48314 22 431 45738 96585
1987 464 26 83 3106 69333 99 563 76980 150654
1988 1 113 116 78 1324 57273 72 435 31293 41 91745
1989 1218 125 26 171 31825 1 590 20903 54859
1990 875 5 128 17 634 494 6605 25741
1991 1117 60 Greenld 219 19285 514 12388 22 33605
1992 1093 151 1719 387 30203 38 596 19699 1 53887
1993 546 1215 880 1 165 36590 76 1802 34700 646 77 620
1994 2761 678 770 2412 64688 22 4673 51822 877 128703
1995 2833 598 1351 2675 72864 14 3108 54516 718 138677
1996 3743 537 1524 942 89500 669 2275 73857 217 173264
1997 3327 495 1877 972 97789 424 2340 41228 304 148756
1998 1566 241 854 385 68747 257 1241 20559 96 93946
1999 1003 64 252 437 48632 652 694 30520 92 82346
2000 ' 527 119 432 592 41978 76 733 22738 758 67953

'Provisional figures. Norwegian catches on Russian quotas are iucluded.
2USSR prior to 1991.
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Table 3.1.3.3 North-East Arctic haddock in Snb-areas I and II.

Year Recruinnent SSB Landings MeanF
Age 3 Ages 4-7

thousands tonnes tonnes
1950 66026 139644 132125 0.8469
1951 553019 106855 120077 0.6431
1952 60283 61418 127660 0.7546
1953 1023249 83400 123920 0.5336
1954 120542 122079 156788 0.3959
1955 50765 173462 202286 0.5270
1956 167878 232807 213924 0.4730
1957 51537 188884 123583 0.4623
1958 67410 147888 112672 0.5602
1959 322648 123389 88211 0.4185
1960 240840 118280 154651 0.5183
1961 108736 127639 193224 0.6925
1962 240221 115524 187408 0.8548
1963 273037 82499 146224 0.9107
1964 316145 59584 99158 0.6817
1965 100873 90813 118578 0.5207
1966 237489 122891 161778 0.6377
1967 293829 155342 136397 0.4462
1968 17580 172535 181726 0.5344
1969 17381 167715 130820 0.4139
1970 164310 150360 88257 0.3794
1971 94310 172424 78905 0.2589
1972 1020157 140197 266153 0.7409
1973 270142 117802 322226 0.5930
1974 52818 194143 221157 0.5132
1975 48635 230661 175758 0.5390
1976 55919 190902 137264 0.7009
1977 113935 130270 110158 0.8451
1978 171171 98151 95422 0.6881
1979 136906 80532 103623 0.7141
1980 19199 75198 87889 0.5376
1981 6201 129567 77153 0.5900
1982 8196 108554 46955 0.4692
1983 4609 64129 21607 0.3830
1984 8460 44745 17318 0.3045
1985 257025 37662 41270 0.3914
1986 505412 50227 96585 0.4698
1987 84455 36309 150654 0.5666
1988 41066 63716 91745 0.5227
1989 17480 67794 54859 0.3900
1990 22668 74408 25741 0.1585
1991 80793 88716 33605 0.2454
1992 205978 100607 53887 0.3015
1993 635562 150227 77621 0.3856
1994 272385 80443 128703 0.4666
1995 76433 103024 136064 0.3615
1996 79990 151161 169752 0.3864
1997 98518 148310 147160 0.5219
1998 45128 129771 95949 0.4743
1999 123821 123397 82346 0.6087
2000 58774 70367 67953 0.4591
2001 290368 79149 0.6700

Average 180775 116838 121862 0.5281
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3.1.4 North-East Arctic saithe (Sub-areas I and II)

State of stock/exploitation: The stock is within safe
biological limits. Fishing mortality in 2000 is at Fp, and
SSB in 2001 is well above Bp,. After a long period of
low stock size, the stock recovered dnring the 1990s
with the recrninnent of several above-average year
classes. The exploitation pattern is better than in the
past.

Management objectives: There are no explicit
management objectives for this stock. For management
objectives to meet precautionary criteria, their aim
should be to reduce or maintain fishing mortality below
Fp, and to increase or maintain spawning stock biomass
above Bp,.

. ts ( tabl' h d' 1998)APrecauttonarv \.DDroac re erence nom es IS e m :

ICES considers that: ICES proposes that:

Bum is 89 000 t, the lowest observed SSB in the 35-year Bpa is set at 150000 t, the SSB below which the
time series probabilitv of poor vear classes increases

Flim is 0.45, the fishing mortality associated with Fp, be set at 0.26. This value is considered to have a
potential stock collapse 95% probabilitv of avoiding the Fum

Technical Basis'

Bpa :::;: examination of stock-recruit plot

Fum = Median value of Floss Fpa :::;: F1im * 0.6

Advice on management: ICES advises that fishing
mortality should be below Fp" corresponding to a
catch in 2002 of less than 152 000 t.

Comparison with previous assessment and advice:
There has been a tendency to overestimate fishing
mortality in recent years. Fishing mortality is now

estimated to correspond to Fpa• indicating a change
from harvesting outside safe biological limits. The
estimated SSB continues to remain above Bp,. The
estimate of the SSB in most recent years is about 30%
higher than in last year's assessment.

Catch forecast for 2002:
Basis: F(2001);F, ; F(98-00 scaled); 0.26; Landings (2001) ; 135; SSB(2002) ; 304.

F(2002 onwards) Basis Catch Landings SSB (2003)
(2002) (2002)

0.05 0.20 * F" 34 472

0.10 0.40 *F" 67 441

0.11 0.42 * F,q
(Fo,.)

0.16 0.60 * F," 97 413

0.21 0.80 * F" 125 386

0.23 0.89 * F" (Fm,,)
0.26 F" (Fo,) 152 360

WeIghts m '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
Mediom-term projections not reliable

Elaboration and special comment: Since the early
1960s, the fishery has been dominated by purse seine
and trawl fisheries, with a traditional gill net fishery for
spawning saithe as the third major component. The
purse seine fishery is conducted in coastal areas and
fjords. Historically, purse seiners and trawlers have
taken roughly equal shares of the catches. Recent
regulation changes led to less relative amounts taken by
purse seine in 2000.

Based on the TAC set and estimates of catches for other
gears, quotas are set for purse seine and trawl fisheries.
In the Norwegian fishery, quotas may be transferred
between purse seiners and trawlers based on
negotiations if it becomes clear that the quota allocated
to one of the fleets will not be taken.

In addition to quotas. the fisheries are managed by
minimum mesh size limitations, minimum landing
size. by-catch regulations, and area closures. In 1999
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the minimum landing size was increased to 45 em,
except for 40--42 em for different areas for purse seine.

Yield and spawning biomass per Recruit
Fooreference points:

-

Fish Mort YieIdIR
Ages 3-6The analytical assessment is based on catch-at-age data,

an acoustic survey data, and revised CPUE data from
two commercial fleets.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
200IlACFM:19).

Catch data (Tables 3.1.4.1-2):

1987 No increase in F; TAC; protect juveuiles 90

1988 No iucrease in F < 83

1989 Status quo F; TAC 120

1990 F" Fm'd; TAC 93

1991 F at Flow; TAC 90

1992 Within safe biological limits 115

1993 Within safe biological limits 132'

1994 No iucrease in F 158'

1995 No increase in F 221 1

1996 No increase in F 158'

1997 Reduction ofF to Fmod or below 107

1998 Reduction ofF to Fm'd or below 117

1999 Reduce F below Fp, 87

2000 Reduce F below Fp, 89

2001 Reduce F below Fp, <115

2002 Maintain F below Fp, < 152

Average Current

Fm""
Fo.,
Fmed

120

103

100

1I5

132

145

165

163

125

145'

144'

125'

135

0.259
0.230
0.109
0.345

0.747
0.748
0.683
0.735

SSB/R

1.723
1.980
4.051
I.I98

92

1I4

122

96

107

128

154

147

168

I71

144

154

150

135

, Predicted catch at status quo F. 2Set by Norwegian authorities. ' TAC first set at 125000 l, increased in May 1998
after an inter-sessional assessment. ' TAC set after an inter-sessional assessmeut in December 1998. ' TAC set after
an inter-sessional assessment in December 1999. Weights in '000 t.
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North-East Arctic saithe (Sub-areas I and II)
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Table 3.1.4.1 North-East Arctic saithe. Nominal catch (t) by conntries, Sub-area I and Divisions lIa and lib
combined, as officially reported to ICES.

Year Faroe France Gennan Fed.Rep. Norway Poland Portugal Russia3 Spain UK UK Others5 Total all
Islands Dem.Rep. Germany (Eng. & (Scotland) countries

Wales)
1960 23 1,700 25,948 96,050 9,780 14 133,515
1961 61 3,625 19,757 77,875 4,595 20 18 105,951
1962 2 544 12,651 101,895 912 4,699 4 120,707
1963 1,110 8,108 135,297 4,112 148,627
1964 1,525 4,420 184,700 84 6,511 186 197,506
1965 1,618 11,387 165,531 137 6,741 5 181 185,600
1966 2,987 813 11,269 175,037 563 13,078 41 203,788
1967 9,472 304 11,822 150,860 441 8,379 48 181,326
1968 70 4,753 96,641 8,781 2 110,246
1969 20 193 6,744 4,355 115,140 13,585 23 140,033
1970 1,097 29,362 23,466 151,759 43,550 15,469 221 264,924
1971 215 14,536 16,840 12,204 128,499 6,017 39,397 13,097 10,361 106 241,272
1972 109 14,519 7,474 24,595 143,775 1,111 1,278 13,125 8,223 125 210,456
1973 7 11,320 12,015 30,338 148,789 23 2,411 2,115 6,593 248 213,769
1974 46 7,119 29,466 33,155 152,699 2,521 38,931 7,075 3,001 103 5 264,121
1975 28 3,156 28,517 41,260 122,598 3,860 6,430 13,389 11,397 2,,623 140 55 233,453
1976 20 5,609 10,266 49,056 131,675 3,164 7,233 9,013 21,661 4,651 73 47 242,486
1977 270 5,658 7,164 19,985 139,705 I 783 989 1,327 6,853 82 182,817
1978 809 4,345 6,484 18,190 121,069 35 203 381 121 2,790 37 154,464
1979 1,117 2,601 2,435 14,823 141,346 3 685 1,170 164,180
1980 532 1,016 12,511 128,878 43 780 794 144,554
1981 236 194 8,431 166,139 121 395 175,498
1982 339 82 7,224 159,643 14 731 168,034
1983 539 418 4,933 149,556 206 33 1,251 156,936
1984 503 431 6 4,532 152,818 161 335 158,786
1985 490 657 11 1,873 103,899 51 202 107,147
1986 426 308 3,470 66,152 27 54 21 67,396
1987 712 576 4,909 85,710 426 54 3 92,391
1988 441 411 4,574 108,244 130 436 6 114,242
1989 388 4602 606 119,625 23 506 702 122,310
1990 1,207 3402 1,143 92,397 52 681 28 95,848
1991 963 772 2,003 103,283 5044 449 42 5 107,326

Greenland
1992 165 1,8902 734 3,451 119,765 964 6 516 25 127,606
1993 31 5662 78 3,687 139,288 1 9,509 4 408 7 5 153,584
1994 67 1512 15 1,863 141,589 1 1,640 655 548 9 6 146,544
1995 1722 2222 53 934 165,001 4 1,144 589 99 18 168,174
1996 2482 3652 1762 2,615 166,149 24 1,159 92 6902 16 472 171,498
1997 1932 560 3632 2,915 137,054 12 1,774 452 676 123 452 143,760
1998 3662 932 4372 2,936 144,468 492 3,836 4072 355 362 153,822
1999 181 2 6382 6552 2,473 141,828 182 3,929 352 339 17862 150,272

2000' 2242 2372 651 2 2,570' 125,880 46 4,452 1672 453 432 134,723
1Provisional figures.
2As reported to Norwegian authorities.
'USSR prior to 1991.
4Includes Estonia.
'Includes Denmark, Netherlands, Iceland, Ireland and Sweden.
'As reported by Working Group members,
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Table 3.1.4.2 North-East Arctic saithe in Sub-areas I and II.

Year Recruittnent SSB Landings MeanF
Age 2 Ages 3-6

thousands toones tonnes
1960 121650 314777 133515 0.2667
1961 213269 392583 105951 0.2338
1962 355505 415700 120707 0.2289
1963 121815 441021 148627 0.2244
1964 368899 523587 197426 0.2262
1965 210354 522884 185600 0.2254
1966 241202 568765 203788 0.2767
1967 191872 551179 181326 0.2751
1968 367843 631001 110247 0.1606
1969 347431 529248 140060 0.2117
1970 379815 633034 264924 0.3292
1971 219524 503856 241272 0.3671
1972 278465 487481 214334 0.4217
1973 117299 466089 213859 0.4369
1974 206220 471317 274121 0.6295
1975 373549 372735 233453 0.4665
1976 305466 250577 242486 0.6827
1977 178776 169207 182817 0.5849
1978 283591 175906 154464 0.5435
1979 167693 162681 164180 0.5219
1980 356254 138732 144554 0.5529
1981 152598 142438 175516 0.5567
1982 140068 121867 168034 0.6284
1983 118912 167567 156936 0.5338
1984 137543 151680 158786 0.7412
1985 271686 121134 107183 0.5620
1986 204400 89047 70458 0.4031
1987 103478 90564 92391 0.3486
1988 79261 124879 114242 0.4135
1989 88859 138950 122310 0.5619
1990 291666 124028 95848 0.4806
1991 480544 111461 107326 0.4325
1992 343495 107112 127516 0.4251
1993 237615 129833 153584 0.3719
1994 426830 222066 146544 0.3598
1995 128661 280721 168174 0.3479
1996 180151 319163 171498 0.2570
1997 79070 356503 143760 0.2579
1998 191980 409873 153822 0.2446
1999 218731 357950 150274 0.3182
2000 322000 311094 134723 0.2606
2001 208000 287730 0.2600

Average 233620 306858 160406 0.3960
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3.1.5

Table 3.1.5.1

Redfish in Sub-areas I and II

REDFISH in Sub-areas I and II. Nominal catch (t) by countries in Sub-area I, Divisions lIa and
lib combined as officially reported to ICES.

Year Can Den Faroe France Ger Green Ice Ire Nether Nor Po Port Russias Spain UK UK Total
ada mark Islands many4 land land land lands way land uga! (E&W) (ScoL)

1984 2,970 7,457 18,650 - 1,806 69,689 25 716 101,313

1985 3,326 6,566 20,456 - 2,056 59,943 38 167 92,552

1986 29 2,719 4,884 23,255 - 1,591 20,694 129 14 53,315

1987 + 450' 1,611 5,829 18,051 - 1,175 7,215 25 230 9 34,595
1988 973 3,349 2,355 24,662 500 9,139 26 468 2 41,494
1989 338 1,849' 4,245 25,295 340 14,344 5' 271 1 46,688

1990 37' 386 1,821' 6,741 34,090 830 18,918 333 63,156

1991 23 639 791' 981 49,463 166 15,354 I 336 13 67,754

1992 9 58 1,301 530 614 23,451 977 4,335 16 479 3 31,773

1993 8' 4 152 92 685 15 18,319 - 1,040 7,573 65 734 1 29,517

1994 28 26 77 1026 6 4 3 21,466 985 6,220 34 259 13 30,841

1995 30 748 692 7 I 5 16,162 936 6,985 67 252 13 25,899

1996 42' 746 618 37 2 21,675 523 1,641 408 305 121 26,118

1997 28' 1,011 538 39' 11 18,808' I 535 4,556 308 235 29 26,099

1998 98 567 231 47' 28 26,249' 13 131 5,278 228 211 94 33,175

1999 108 61' 430 97 14 10 24,624' 6 68 4,422 36 247 62 30,185

2000' 67' 25' 205 51' 62 I' 18,897' 2 131 4,631 108' 2046 24,384
I Provisional figures.
"Working Group figure.
3h reported to Norwegian authorities.
4Includes former GDR prior to 1991.
'USSR prior to 1991.
'UK(E&W)+UK(ScoL)

Sebastes mentella in Sub-areas I and II3.1.5.a

State of stock/exploitation: The stock is considered to
be outside safe biological limits. Although the current
assessments are only indicative of the relative trends in
stock size, they show that the spawning stock is close to
its historical low. The 1991-2000 year classes are
indicated to be well below those of the 1980s.

Management objectives: No explicit management
objectives have been established for this stock.
Consistent with the precautionary approach a
management plan, including monitoring of the
development of the stock and of the fishery, with
corresponding regulations, should be developed and
implemented.

Reference points: No precautionary reference points
have been proposed for this stock.

Advice on management: ICES recommends that
there be no directed fishery on this stock until a
significant increase in spawning stock biomass has
been detected in surveys with a following increase in
the number of juveniles. In addition, the by-catch of
redfish in other fisheries should be reduced to the
lowest possible level.

ICES Cooperative Research Report No. 246

Relevant factors to be considered in management:
Recruitment failure has been observed in surveys since
1991, and this indicates that the stock will decrease
unless immediate action is taken. In this connection it
is of vital importance that the jnvenile age classes be
given the strongest protection from being caught as by
catch in any fishery, i.e., the shrimp fisheries in the
Barents Sea and Svalbard area. This will ensure that the
recruiting year classes can contribute as mnch as possible
to the stock rebuilding.

The 1987-1990 year classes (approx. 27-34 em) are
currently abunt to recruit to the spawning stock. These year
classes will be followed by at least 10 poor ones and
consequently offer the last opportunity of increasing the
spawning stock for a number of years to come. This
opportunity will be lost unless the year classes are exploited
with significantly reduced fishing mortality.

Based on estimates of current SSB and the size of year
classes in the 1990s, this stock will not be able to support a
directed fishery for at least several more years. Rather, it
will be necessary to prevent the stock from declining
further, to maintain measures to protect this stock from by
catch in other fisheries in the medium term to SSBs mnch
below any previously observed.
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Elaboration and special comment: The only directed
fishery for S. mentella is a trawl fishery. In addition,
by-catches are taken in cod and shrimp-trawl fisheries.
After the introduction of sorting grids in 1993,
discarding in the shrimp fishery was reduced. Small
redfish less than 18-20 em are, however, not sorted out
by the grid, and criteria for the maximum number of
redfish per kilogram shrimp are enforced (10 juvenile
redfish per 10 kg shrimp). Additional protection for
adult S. mentella comprise area closures.

Traditionally, the directed fishery was conducted by
Russia and other East-European countries on grounds
from south of Bear Island towards Spitsbergen. From
the mid-1970s to the mid-1980s large catches were
taken annually. From the mid-1980s Norwegian
trawlers started fishing along the continental slope
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(around 500 m depth) further south, on grounds never
harvested before, and inhabited primarily by mature
fish. After a sharp decrease in the landings from the
traditional area until 1987, this fishery on new grounds
resulted in a temporary increase in the landings until
1991, after which the landings declined. Since 1991 the
fishery has been dominated by Norway and Russia.

Because of the slow growth of this species, the surveys
should detect improvements to incoming year classes
fur several years befure they conttibute 10 the fisheries
or the spawning population.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
2001lACFM:19).
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Catch data (Tahles 3.1.5.a.I-4):

1 Includes both S. mentella and S. marinus. Weights in '000 t.

Sebastes mentella in Sub-areas I & II
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llable 3.1.5.a.1 Sebastes mentel/a. Nominal catch (t) by countries in Sub-area I, Divisions lIa and lib combined.

Year Canada Denmark Faroe France Germany' Greenland Ireland
Islands

1986 1,252
1987 200 63 1,321
1988 No species specific data available by country.
1989 335 1,093 3,833
1990 108 142 6,354 36
1991 487 85 23
1992 23 12
1993 8 4 13 50 35 1
1994 28 4 74 18 1 3
1995 3 16 176 2 4
1996 4 75 119 3 2
1997 17 37 80 16 6
1998 20 73 100 14 9
1999 Iceland 73 26 202 50 3
20001 46 50 12 48 29 1

Year Norway Poland Portugal Russia4 Spain UK (Eng. UK Total
& Wales) (Scotland)

1986 1,274 1,273 17,815 84 23,112'
1987 1,488 1,175 6,196 25 49 1 10,518
1988 No species specific data available by country. 15,586
1989 4,633 340 13,080 5 174 I 23,494
1990 10,173 830 17,355 72 35,070
1991 33,592 166 14,302 1 68 3 48,727
1992 10,751 972 3,577 14 238 3 15,590
1993 5,182 963 6,260 5 293 12,866
1994 6,511 895 5,021 30 124 12 12,721
1995 2,646 927 6,346 67 93 4 10,284
1996 6,053 467 925 328 76 23 8,075
1997 4,570 1 474 2,972 272 71 7 8,523
1998 9,532 13 125 3,646 177 93 41 13,844
1999 7,777 6 65 2,731 29 112 28 11,102
20001 4,177 2 115 3,519 99 130' 8,228

1 Provisional figures.
'Including 1,414 tonnes in Division lib not split on countries.
'Includes former GDR prior to 1991.
4 USSR prior to 199I.
'UK(E&W)+UK(Scot.)
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Table 3.1.5.a.2 Sebastes mentella. Nominal catch (t) by countries in Sub-area I.

Year Faroe Gennany' Greenland Norway Russia5 UK:(Eng. Iceland Total
Islands &Wales)

1986' 1,274 911 2,185
1987' 2 1,166 234 3 1,405
1988 No species specific data presently available
1989 13 60 484 9' 566
1990 2 100 102
1991 8 420 428
1992 561 408 969
1993 2' 16 588 606
1994 2' 2 36 308 348
1995 2' 20 203 225
1996 5 101 106
1997 3' 13 174 I' 191
1998 26 378 404
1999 69' 64 489 622
2000' 54 406 46 506

1 Provisional figures.
, Split on species according to reports to Norwegian authorities.
, Based on preliminary estimates of species breakdown by area.
4 Includes fonner GDRprior to 1991.
5 USSR prior to 1991.
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liable 3.1.5.a.3 Sebastes mentella. Nominal catch (t) by countries in Division lIa.

Year Faroe France Germany' Greenland Ireland Norway
Islands

1986' 1,252
1987' 200 63 970 149
1988 No species specific data presently available
1989 312' 1,065' 3,200 4,573
1990 98' 137' 1,673 8,842
1991 487' 72' 32,810
1992 23' 7' 9,816
1993 11' 15' 35 I' 5,029
1994 2' 33' 16' I' 2' 6,119
1995 I' 16' 176' 2' 2' 2,251
1996 75' 119' 3' 5,895
1997 13' 37' 77 12' 2' 4,366
1998 20' 73' 58' 14' 6' 9,363
1999 16' 160' 50' 3' 7,487
2000' 50' 11' 34' 29' 4,028

Year Portugal Russia5 Spain UK(Eng.& UK Total
Wales) (Scotland)

1986' 1,273 16,904 84 19,513
1987' 1,156 4,469 34 1 7,042
1988 No species specific data presently available
1989 251 9,749 158' I' 19,309
1990 824 6,492 9 18,075
1991 159' 7,596 23' 41,147
1992 824' 1,096 27' 11,793
1993 648' 5,328 2' 11,069
1994 687' 4,692 8' 4' 11,564
1995 715' 5,916 65' 41' 2' 9,187
1996 429' 677 5' 42' 19' 7,264
1997 410' 2,341 9' 48' 7' 7,322
1998 118' 2,626 55' 65' 41' 12,439
1999 56' 1,340 14' 94' 26' 9,246
2000' 98' 2,167 11' 103' 6,531

, Provisional figures.
, Split on species according to reports to Norwegian authorities.
, Based on preliminary estimates of species breakdown by area.
41ncludes former GDRprior to 1991.
5 USSR prior to 1991.
'UK(E&W)+UK(Scot.)
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Table 3.1.5.a.4 Sebastes mentella. Nominal catch (t) by countries in Division lib.

Year Canada Denmark Faroe France Germany' Greenland Ireland
Islands

19864 Data not available on countries
19874 349
1988 No species specific data presently available
1989 10 28 633
1990 8' 5' 4,681 36'
1991 13' 23
1992 5'
1993 8' 4' 35'
1994 28' 41' I'
1995 2'
1996 4' 2'
1997 4' 3 I' 4'
1998 422 3'
1999 4' 10' 42'
20001 I' 14' I'

Year Norway Poland Portugal Russia6 Spain UK(Eng. UK Total
& Wales) (Scotland)

19864 Data not available on countries 1,414
19874 173 19 1,493 25 12 2,071
1988 No species specific data presently available
1989 89 2,847 5 7' 3,619
1990 1,331 6 10,763 63' 16,893
1991 774 7 6,286 1 45' 3' 7,152
1992 374 148' 2,073 14 211' 3' 2,826
1993 137 315' 344 57' 291' 1,191
1994 356 208' 21 22' 120' 12' 809
1995 375 212' 227 2' 52' 2' 872
1996 153 38' 147 323' 34' 4' 705
1997 191 I' 64' 457 263' 22' 1,010
1998 143 13' 7' 642 122' 282 I' 1,001
1999 226 6' 9' 902 15' 18' 2' 1,234
20001 95 2' 172 946 88' 27' 1,191

1 Provisional figures.
, Split on species according to reports to Norwegian authorities.
, Split on species according to the 1992 catches.
4 Based on preliminary estimates of species breakdown by area.
'Includes former GDR prior to 1991.
6 USSR prior to 1991.
'UK(E&W)+UK(Scot.)
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3.1.5.b Sebastes marinus in Sub-areas I and n

State of stock/exploitation: It has not been possible to
assess the statns of this stock with respect to safe
biological limits. Available data from the Barents
Sea/Svalbard surveys and commercial CPUE on larger
fish do not indicate any large recent changes in the adnlt
stock. bnt the data are too noisy to detect moderate
changes. However, results from the coastal and fjord
survey series indicate a decrease also for larger fish since
1995. Indices from surveys in young fish areas in the
Barents Sea and Svalbard waters indicate a declining trend
in recruitment

Reference points: No precautionary reference points
have been proposed for this stock.

Management objectives: No explicit management
objectives have been established for this stock.

Advice on management: Consistent with a
precautionary approach, ICES recommends that a
management plan, including monitoring of the
development of the stock and of the fishery, with
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corresponding regulations, should be developed and
implemented as a prerequisite to continued fishing.

Relevant factors to be considered in management:
The low abundance of pre-recruit fish in the recent
surveys suggests that a decline in the stock can be
expected over the next few years.

Elaboration and special comment: The fishery is
mainly conducted by Norway accounting for 80-90% of
the total catch. Germany also has a long tradition of a trawl
fishery for this species. The fish are caught mainly by trawl
and gi11net and to a lesser extent by longline, Danish
seine, and handline, in that order. Some of the catches are
taken in mixed fisheries together with saithe and cod.
Important fishing grounds are the M~e area (SvinlJy),
Halten Bank, outside Lofoten and Vestecl1en, and at
Sleppen outside Finmnark.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
200I/ACFM:19).
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Catch data (Tables 3.1.5.b.I-5):

-1987 Precautionary TAC 35 24
1988 Reduction in F; TAC 15 41 26
1989 Status quo F; TAC 24 47 23
1990 Status quo F; TAC 23 63 28
1991 Precautionary TAC 24 68 19
1992 If required, precautionary TAC 25 32 16
1993 Precautionary TAC 12 12 30 17
1994 If required, precautionary TAC 31 18
1995 If required, precautionary TAC 26 16
1996 Ifrequired, precautionary TAC 26 18
1997 If required, precautionary TAC 26 18
1998 Management plan required as pre-requisite to 33 19

continued fishing
1999 Management plan required as pre-requisite to 30 19

continued fishin~

2000 Management plan required as pre-requisite to 24 16
continued fishing

2001 Management plan required as pre-requisite to
continued fishing

2002 Management plan required as pre-requisite to
continued fishing

'Includes both S. mentella and S. marinus. Weights in '000 t.

Sebastes marinus in SUb-areas I & 11

Landings
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Table 3.1.5.b.1 Sebastes marinus. Nominal catch (t) by countries in Sub-area I and Divisions lIa and lib
combined.

Year Faroe France Germany Greenland Iceland Ireland Netherlands
Islands

1986 29 2,719 3,369
1987 250 1,553 4,508
1988 No species specific data presently available on countries
1989 3 784 412
1990 278 1,684 387 1
1991 152 7061 981
1992 35 1,2891 530 623
1993 139 871 1 650 14
1994 22 6971 1,008 5 4
1995 27 7321 517 5 1 1 1
1996 38 671 1 499 34
1997 11 974 457 23 5
1998 78 494 131 33 19
1999 35 35 228 47 14 7

20001 17 13 157 22 16

Year Norway Portugal Russia' Spain UK (Eng. &UK (Scotland) Total
Wales)

1986 21,680 2,350 42 14 30,203

1987 16,728 850 181 7 24,077
1988 No species specific data presently available on countries 25,908
1989 20,662 1,264 97 23,222
1990 23,917 1,549 261 28,077
1991 15,872 1.052 268 10 19.041
1992 12,700 5 758 2 241 2 16,185
1993 13,137 77 1,313 8 441 I 16,651
1994 14,955 90 1,199 4 135 I 18,120
1995 13,516 9 639 159 9 15,616
1996 15,622 55 716 81 229 98 18,043
1997 14,239 61 1,584 36 164 22 17,576
1998 16,717 6 1,632 51 118 53 19,331
1999 16,847 3 1,691 7 135 34 19,083
20001 14,270 16 1,112 9 744 16,154

1 Provisional figures.
2 Includes former GDR prior to 1991.
3 USSR prior to 1991.
'uK(E&W)+UK(Scot.)
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Table 3.1.5.b.2 Sebastes marinus. Nominal catch (t) by countries in Sub-area I.

Year Faroe Gennany4 Greenland Iceland Norway Russia5 UK(Eng UK Total
Islands &Wales) (Scotland)

1986' 50 2,972 155 32 3 3,212
1987' 8 2.013 50 II 2,082
1988 No species specific data presently available
1989 1,763 110 4' 1,877
1990 5 1,263 14 1,282
1991 1,993 92 2,085
1992 2,162 174 2,336
1993 24' 1,178 330 1,532
1994 12' 72 4 1,607 109 1,804
1995 19' I' I' 1,947 201 I' 2,170
1996 7' 2,245 131 3' 2,386
1997 3 5' 2,643 160 2' 2,813
1998 5' 2,085 308 30' 2,428
1999 35' 18' 9' 14' 1,973 360 II' 2,420

2000' I' 16' 2,068 146 13' 2243
, Provisional figures.
'Split on species according to reports to Norwegian authorities.
, Based on preliminary estimates of species breakdown by area.
4Includes fonner GDRprior to 1991.
, USSR prior to 1991.
'UK(E&W)+UK(Scot.)

Table 3.i.5.b.3 Sebastes marinus. Nominal catch (t) by countries in Division Ila.

Year Faroe France Ger- Green- Ire- Nether- Norway Port- Russia' Spain UK (Eng. UK Total
Islands many4 land land lands ugal & Wales) (Scotland)

1986' 29 2,719 3,319 - 18,708 - 2,195 10 II 26,991
1987' 250 1,553 2,967 - 14,715 800 170 7 20,462
1988 No species specific data presently available
1989 3' 784' 412 - 18,833 912 93' 21,037
1990 273 1,684 387 - 22,444 392 261 25,441
1991 152' 706' 678 13,835 534 268' 10' 16,183
1992 35' 1,294' 211 614 10,536 404 206' 2' 13,302
1993 115' 871' 473 14' 11,959 77' 940 431' I' 14,881
1994 10' 697' 654' 5' 13,330 90' 1,030 129' 15,945
1995 8' 732' 328' 5' I' 1 11,466 2' 405 158' 9' 13,115
1996 27' 671' 448' 34' 13,329 51' 449 5' 223' 98' 15,335
1997 8' 974' 438 18' 5' 11,558 61' 1,199 36' 162' 22' 14,481
1998 78' 494' 116' 33' 19' 14,603 6' 1,078 51' 85' 52' 16,615
1999 35' 210' 38' 7' 14,855 3' 976 7' 122' 34' 16,287
2000' 17' 13' 156' 22' 12,632 16' 658 9' 61' 13,583

, Provisional figures.
, Split on species according to reports to Norwegian authorities.
, Based on preliminary estimates of species breakdown by area.
4Includes former GDR prior to 1991.
'USSR prior to 1991.
'UK(E&W)+UK(Scot.)
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Table 3.1.5.b.4 Sebastes marinus. Nominal catch (t) by countries in Division lib.

Year Faroe Germany' Greeuland Norway Portugal Russia' Spain UK(Eng. &
Islands Wales)

UK
(Scotland)

Total

+
1533

308
1368
773
552
238
371
330
302
282
288
376
328

12

32

352

102

62

32

22

2
8'
4'

762
7
5

18
103

27
37
29
19
20

No species specific data presently available
66 242

210 1157
44 426
2 52 180

43
60
33
136
225
246
355
308

92
303
319
177
282
187
512

20
102

1533

4

1986
19874

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
20001

1 Provisional figures.
2 Split on species according to reports to Norwegian authorities.
, Split on species according to the 1992 catches.
4 Based on preliminary estimates of species breakdown by area.
S Includes former GDR prior to 1991.
, USSR prior to 1991.
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Table 3.1.5.b.5 Sebastes marinus in Sub-areas I and II. Total international landings 1908-2000 (thousand
tonnes).

Year

1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951

1952

1953
1954
1955
1956

Landings
'000 t

0.65
1.00
1.03
1.01
1.01
0.81
1.14
1.31
1.46
1.16
1.11
1.51
1.17
1.83
1.47
1.94
2.21
2.72
3.19
4.47
1.95
5.28
5.29
5.88
6.10
9.59
15.86
17.69
21.03
34.59
39.17
21.87
2.29
1.68
1.43
1.02
0.92
0.56
3.57
14.88
20.00
22.36
25.56
45.30

56.17

34.83
35.78
35.47
43.38

Year

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average

Landings
'000 t

51.61
33.12
28.07
31.77
26.73
22.82
28.10
26.55
24.31
25.63
17.73
13.35
24.07
12.82
13.82
17.73
21.44
27.27
39.13
48.58
39.51
31.74
26.48
23.41
20.83
16.37
19.26
28.38
29.48
30.20
24.08
25.91
23.22
28.08
19.04
16.19
16.65
18.12
15.62
18.04
17.58
19.32
19.09
16.15

17.62
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3.1.6 Greenland halibut in Sub-areas I and II

State of stock/exploitation: The status of the stock is
not precisely known, but it is considered to be outside
safe biological limits. SSB in 2001 is the lowest in the
time series. Fishing mortality is estimated to be above
the long-term average, and recruitment in recent years
is estimated to be amongst the lowest in the time series.

Management objectives: No explicit management
objectives have been established for this stock.

Reference points: No limit or precautionary reference
points for the fishing mortality or the biomass are
proposed.

scientists consider that this stock bas shown a positive
trend in recent years.

In general during the 1990s, SSB increased when
catches were circa 10 000 t or less, but decreased when
catches were greater than 10 000 t.

Elaboration and special comment: The assessment is
considered uncertain due to age-reading problems and
evidence of unreported landings that could not be taken
account of. Nevertheless, it is considered that the
assessment reflects the status of the stock reasonably
welL

Advice on management: ICES recommends to
reduce catches to below II 000 t for 2002 in order to
rebuild the stock. Furthermore, additional measures
to control catch should be implemented.

Rebuilding plan: Although no precautionary reference
poiuts have been established for this stock a rebuilding
plan is required. Precautionary reference points should
also be defined.

The assessment indicates that, on average, recruitment
has been lower after 1980 compared to previous years.

Since 1992, the fishery has been regulated by allowing
a directed fishery only by small coastal longline and
gill net vessels. By-catches of Greenland halibut in the
trawl fisheries have been limited by permissible by
catch per haul and an allowable by-catch retention limit
on board the vesseL

Analytical assessment was based on commercial catch
at-age data, two survey series, and one experimental
commercial CPUE series.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES CM
200l/ACFM:19).

Yield and spawning biomass per Recruit
F-reference points:

2.237
4.008
7.093
4.437

SSBIR

1.006
1.055
0.963
1.053

YieldIR

0.344
0.182
0.089
0.162

Fish Mort
Ages 6-10

Average Current
Fmax

Fo.t
Fmed

Relevant factors to be considered in management:
The exploitation history of this stock indicates that it is
unable to withstand the current level of fishing
mortality. Current management measures have not
been effective in reducing fishing mortality. Additional
management measures to control catches, e.g. TACs,
area closures and reduced by-catch limits, need to be
introduced and enforced effectively.

Comparison with previous assessment and advice: In
this year's assessment the fishing mortalities (F,.1O) for
1997-1999 are higher and the stock biomasses and the
spawning stock biomasses are lower compared with last
year's assessment. Reported landings from the fishery
so far in 2001 indicate that the expected catch of
Greenland halibut in 2001 will be much higher than
the corresponding ICES advice.

Based on the results of the Russian survey and
experimental fishery for Greenland halibut Russian
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Catch data (Tables 3.1.6.1-5):
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Greenland halibut in Sub-areas I & II

Landings
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Stock - Recruitment
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Table 3.1.6.1 GREENLAND HALIBUT. Nominal catcb (I) by countries (Sub-area I, Divisions lIa and lIb
combined) as officially reported to ICES.

Year Denmark Estonia Faroe lsI. France Germany Greenland Iceland Ireland Lithuania
1984 0 0 0 138 2,165 0 0 0 0
1985 0 0 0 239 4,000 0 0 0 0
1986 0 0 42 13 2,718 0 0 0 0
1987 0 0 0 13 2,024 0 0 0 0
1988 0 0 186 67 744 0 0 0 0
1989 0 0 67 31 600 0 0 0 0
1990 0 0 163 49 954 0 0 0 0
1991 11 2,564 314 119 101 0 0 0 0
1992 0 0 16 111 13 13 0 0 0
1993 2 0 61 80 22 8 56 0 30
1994 4 0 18 55 296 3 15 5 4
1995 0 0 12 174 35 12 25 2 0
1996 0 0 2 219 81 123 70 0 0
1997 0 0 27 253 56 0 62 2 0
1998 0 0 57 67 34 0 23 2 0
1999 0 0 94 0 34 38 7 2 0
20001 0 0 0 0 15 0 42 0 0

Year Norway Poland Portugal Russia' Spain UK (E&W) UK (Sco.) Total
1984 4,376 0 0 15,181 0 23 0 21,883
1985 5,464 0 0 10,237 0 5 0 19,945
1986 7,890 0 0 12,200 0 10 2 22,875
1987 7,261 0 0 9,733 0 61 20 19,112
1988 9,076 0 0 9,430 0 82 2 19,587
1989 10,622 0 0 8,812 0 6 0 20,138
1990 17,243 0 0 4,7642 0 10 0 23,183
1991 27,587 0 0 2,490' 132 0 2 33,320
1992 7,667 0 31 718 23 10 0 8,602
1993 10,380 0 43 1,235 0 16 0 11,933
1994 8,428 0 36 283 1 76 2 9,226
1995 9,368 0 84 794 1,106 115 7 11,734
1996 11,623 0 79 1,576 200 317 57 14,347
1997 7,8792 12 50 1,038 157' 67 25 9,628
1998 9,2362 31 99 2,659 72' 182 45 12,507
1999 15,033' 8 49 3,823 123' 94 45 19,350
20001 9,006' 3 19 4,568 375' 111 0 14,139
1 Provisional figures.
'Working Group figures.
'USSR prior to 1991.
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Table 3.1.6.2 GREENLAND HALIBUT. Nominal catch (t) by conntries in Snb-area I as officially reported to
ICES.

Year Estonia Faroe Fed. Rep. Greenland Iceland Norway Russia3 Spain UK UK Total
Islands Germany (E&W) (Sco.)

1984 593 81 17 691
1985 602 122 1 725
1986 1 557 615 5 1 1,179
1987 2 984 259 10 + 1,255
1988 9 4 978 420 7 1,418
1989 2,039 482 + 2,521
1990 7 1,304 321' 1,632
1991 164 2,029 522' 2,715
1992 + 2,349 467 2,816
1993 32 56 1,754 867 2,709
1994 17 217 15 1,165 175 + 1,589
1995 12 25 1,352 270 84 1,743
1996 2 + 70 911 198 + 1,181
1997 15 62 606' 170 + 853
1998 47 + 23 810' 491 2 1,373
1999 91 13 7 1,094' 1,203 + 2,408
2000' + 42 933' 1,169 2,145
'Provisional figures.
'Working Group figures.
, USSR prior to 1991.

Table 3.1.6.3 GREENLAND HALIBUT. Nominal catch (t) by countries in Division IIa as officially reported to
ICES.

Year Estonia Faroe France Fed. Green Ireland Norway Port Russia' Spain UK UK Total
Islands Rep. land ugal (E&W) (Sea.)

Germ.
1984 138 265 3,703 5.459 1 9,566
1985 239 254 4,791 6,894 2 12,180
1986 6 13 97 6,389 5,553 5 1 12,064
1987 13 75 5,705 4,739 44 10 10,586
1988 177 67 150 7,859 4,002 56 2 12,313
1989 67 31 104 8,050 4,964 6 13,222
1990 133 49 12 8,233 1,246' 1 9,674
1991 1,400 314 119 21 11,189 305' + 1 13,349
1992 16 108 1 13' 3,586 15' 58 1 3,798
1993 29 78 14 8' 7,977 17 210 2 8,335
1994 47 33 3' 4 6,382 26 67 + 14 6,576
1995 174 30 12' 2 6,354 60 227 83 2 6,944
1996 219 34 123' 9,508 55 466 4 278 57 10,744
1997 253 23

,
6,057' 41 334 1 21 25 6,755

1998 67 16
,

1 7,495' 80 530 5 74 41 8,309
1999 20 25' 213,127' 33 734 1 63 45 14,050
2000' 10

,
- 7,613' 690 1 64 8,378

'Provisional figures.
'Working Group figure.
'As reported to Norwegian anthorities.
'Includes Division lIb.
, USSR prior to 1991.
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Table 3.1.6.4 GREENLAND HALIBUT. Nominal catch (t) by conntries in Division lIb as officially reported to
ICES.

Year Den Estonia Faroe Fra Fed. Ire Lith Norway Po Port Russia' Spain UK UK Total
mark lsI. nee Rep. land Uania land ugal (E&W) (Sco.)

Germ.
1984 1,900 80 9,641 5 11,626
1985 3,746 71 3,221 2 7,040
1986 36 2,620 944 6,032 + 9,632
1987 + 1,947 572 4,735 7 10 7,271
1988 590 239 5,008 19 + 5,856
1989 496 533 3,366 4,395
1990 232 942 7,706 3,1972 9 11,877
1991 II 1,000 80 14,369 1,6632 132 + 1 17,256
1992 32 12 1,732 16 193 23 9 1,988
1993 2' 2' 8 30' 649 26 158 14 889
1994 4 I' 8' 46 1 4' 881 10 41 1 62 2 1,061
1995 5 1,662 24 2971,022 32 5 3,047
1996 + 47 1,204 24 912 196 39 + 2,422
1997 12 33 2 1,2162 12 9 534 1562 46 + 2,020
1998 10 18 1 9312 31 19 1,638 672 106 4 2,825
1999 3 14 8122 8 16 1,886 1222 31 2,892
20001 5 4602 3 19 2709 3742 46 3,616
1Provisional figures.
2Working Group figure.
'As reported to Norwegian authorities.
• USSR prior to 1991.
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Table 3.1.6.5 Greenland balibut in Sub-areas I and II.

Year Recruitment SSB Landings MeanF
Age 5 Ages 6-10

thousands toones toones
1964 42840 141518 40391 0.3146
1965 51685 137647 34751 0.2643
1966 57828 144024 26321 0.1601
1967 70442 165407 24267 0.1376
1968 64280 196071 26168 0.1309
1969 55931 226750 43789 0.1988
1970 41112 261487 89484 0.4204
1971 31549 204071 79034 0.4223
1972 33554 164051 43055 0.3019
1973 31060 152282 29938 0.2252
1974 26640 147166 37763 0.2787
1975 22537 129984 38172 0.3361
1976 22095 105709 36074 0.4265
1977 23679 81877 28827 0.3410
1978 20588 69899 24617 0.3660
1979 19692 80867 17312 0.1912
1980 18581 68278 13284 0.1721
1981 17863 74412 15018 0.1446
1982 18908 70307 16789 0.2189
1983 18980 83497 22147 0.2915
1984 17796 76098 21883 0.3388
1985 19865 75622 19945 0.3059
1986 19822 74499 22875 0.3522
1987 19407 62590 19112 0.3504
1988 22926 57098 19587 0.4074
1989 20643 58610 20138 0.3203
1990 14467 51170 23183 0.4269
1991 12524 39277 33320 0.6656
1992 10327 28488 8602 0.2478
1993 12406 32774 11933 0.3229
1994 17067 31802 9226 0.2764
1995 15832 33343 11734 0.3287
1996 16765 40700 14347 0.3707
1997 16132 45209 9628 0.2647
1998 13294 45915 12507 0.2811
1999 9471 36755 19350 0.4615
2000 10217 30201 14139 0.3437
2001 14440 28406

Average 25612 93523 26452 0.3083
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3.1.7.a Norwegian spring-spawning herring

State of stock/exploitation: The stock is harvested
slightly above Fp, = 0.15. The stock biomass is within
safe biological limits. The recruinnent of the very strong
1992 year class led to an increase in SSB in 1997 to 9
million t, but this has since declined to approximately 6.0
million t in 2001. Continued fishing under the present
management agreement, and given the recruinnent
prospects. gives a low probability of the spawning stock
falling below Bp, (5.0 million t) in the medium term.

Management objectives: EU, Faroe Islands, Iceland,
Norway and Russia agreed in 1999 to implement 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 (BI;",) of 2 500 000 t.

3.

4.

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.

Should the SSB fall below a reference point of
5 000000 t (Bp,), the fishing mortality rate,
referred under paragraph 2, shall be adapted in
the light of scientific estimates of the conditions
then prevailing. Such adoptions shall ensure a
safe and rapid recovery of the SSB to a level in
excess of 5 000 000 t.

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

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

ICES considers that the objectives of this agreement are
consistent with the precautionary approach.

Precantionarv Approach reference points (establised in 1998):

ICES considers that: ICES proposes that:

BI;", is 2.5 million t BP' be set at 5.0 million t.

F I;", not considered relevant for this stock Fp, be set at F = 0.15

Technical basis'

BP': BP'=BI;", * exp(0.4*1.645) (ICES Study Group 1998)

Fp,: ICES Study Group 1998

Advice on management: ICES advises that this
fIShery should be managed according to the agreed
management plan corresponding to a catch of
853 000 t in 2002.

Comparison with previous assessment and advice:
The present assessment is in accordance with the stock
size that was estimated in 2000. The catch forecasted for
2002 is higher than was forecasted in 2000 for 2001.
This is due to higher estimates of recruinnent than was
used earlier.
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, - - , -
F(2oo2 Basis Catch Landings SSB Medium tenn effect of fishing at given level
onwards) (2002) (2002) (2003)

0 0 0 0 7,814 Increasing spawning stock

0.05 0.28*FW2000 351 351 7,491 Increasing spawning stock

0.08 0,45*Fw2000 548 548 7,312 Increasing spawning stock

0.1 0.56*Fw2000 689 689 7,184 Increasing spawning stock

0.125 0.70*FW2000 853 853 7,035 Increasing spawning stock

0.15 O.84*FW2000 1,002 1,002 6,901 Increasing spawning stock

0.2 1.17*Fw2ooo 1,315 1,315 6,621 Increasing spawning stock

Stable catch of 850 850 7,038 Increasing spawning stock
850000 t

Catch forecast for 2002:
Basis· F(2001)~ 0 135· Landings (2001) - TAC - 850000 t" SSB (2002) - 5 7 million t

Weights mOOD t.
For 2001 landings of 850 000 t were assumed to correspond to the agreed TAC. In recent years the actual catch was close
totheTAC.

Medium- aud long-term projections: The medium tenn
view of the stock, based on simulations of stock
development. is more optimistic than forecasted last year.
The reason for this is an upgrade of the estimate of the
1999 year class, which will recruit to the spawning stock
in 2004. Last year, the only data available for this year
class was an abundance index from the O-group survey in
the Barents Sea in autumn 1999. This survey indicated a
moderate to poor year class. However, the results from a
Russian acoustic survey for yonng herring in the Barents
Sea in May 2000 indicate that this is a strong year class.
Thus the estimate of this year class in the medium tenn
simulations has been adjusted accordingly, resulting in a
more optimistic medium tenn view.

Elaboratiou aud special couuneut: The main catches
from the fishery in 2000 were taken by Norway
(714000 t), Iceland (186 000 t), Russia (163000 t) and
Faeroe Islands (69000 I). Smaller catches were taken by
a number of EU fleets. The fisheries in general follow
closely the migration of the stock as it moves from the
wintering and spawning grounds along the Norwegian
coast to the summer feeding grounds in the Jan Mayen
and international areas. The Norwegian fishery exploits
the stock as it migrates to and remains on the wintering
areas and during the spawning period. The Icelandic
fishery takes place mainly in May and June and most
catches are taken in the Jan Mayen EEZ. The main
Russian catches are taken along the shelf region of the
Norwegian EEZ in spring as the stock moves from the
spawning grounds and also in August and September in
the eastern part of the international area and in the
Norwegian zone. The Faroese catches, taken mainly in
spring and early summer, are from the Norwegian zone
and from the Jan Mayen area. Most of the EU catches are
taken in the international area and the Norwegian Sea.

A large increase in fishing effort, new technology and
environmental changes contributed to the collapse of this
stock around 1970. Recruitment failed when the SSB was
reduced below 2.5 million t. In the years following the
collapse the aim was to rebnild the spawning stock above

this minimum limit. In order to reach this goal, fishing
mortality was kept low. However, recruitment remained
poor and SB increased only slowly until a very strong
year class occurred in 1983. As this year class recruited,
management between 1985 and 1993 aimed at restricting
the fishing mortality to 0.05, although the actual F was
much higher in some year. Year classes after 1983 were
on average more than four times stronger than those
produced between 1970 and 1982, and SSB continued to
increase. Starting in 1989 a succession of above average
to very strong year classes were produced, promoting full
recovery of the SSB and allowing expansion of fisheries.
Up to 1994, the fishery was almost entirely confined to
Norwegian coastal waters. Since 1992 the coastal fishery
has increased sharply. 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 fishery increased in 1995, with nine nations
participating and a total catch exceeding 900000 t. The
fishery expanded further in 1996 and the annual level of
the fishery was in the order 1.2-1.5 million t in the period
1996-2000. An international management agreement
includes a TAC consistent with a maximum fishing
mortality of F~O.I25 from 2002.

There are indications from surveys that the 1998 and
1999 year class may be strong. This has yet to be
confirtued as strong recruitment to the fishery.

Multispecies dimension: Juveniles and adults of this stock
fortu an important part of the ecosJstem in the Barents
Sea and the Norwegian Sea. The herring has an important
role as transfortuer of the plankton production to higher
trophic levels (cod, seabirds and marine marurnals). It is
therefore important to facilitate a high production of the
herring stock by allowing the stock to be kept above B Hm•

In the late 1950s the spawning stock was in the order of
5-10 million t.

A report based on the distribution of herring over the
summer feeding areas in 2001 by an international ICES
co-ordinated survey will be available in September 2001.
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Data and assessment: Analytical assessment based on
catch and snrvey data (acoustic estimates of adults and
recruits, tagging estimates, larval index).

Catch data (fahles 3.1.703.1-3).

Source of information: Report of the Northern Pelagic
and Blue Whiting Fisheries Working Group, April 2001
(ICES CM 2001/ACFM: 17).

1987 TAC

1988 TAC

1989 TAC

1990 TAC

1991 No fishing from a biological point of view

1992 No fishing from a biological point of view

1993 No increase in F

1994 Gradual increase in F towards Fo.l ; TAC suggested

1995 No increase in F

1996 Keep SSB above 2.5 million t

1997 Keep SSB above 2.5 million t

1998 Do not exceed the harvest control rule

1999 Do not exceed the harvest control rule 1 263

2000 Do not exceed the harvest control rule max 1 500

2001 Do not exceed the harvest control rule 753

2002 Do not exceed the harvest control rule 853
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Table 3.1.7.a.l Catches of Norwegian spring spawning herring (tonnes) since 1972.

Year A B1 C D Total Total catch as
used by the

Working Group

1972 9.895 3,266' 13,161 13,161

1973 139 6,602 276 7,017 7,017

1974 906 6,093 620 7,619 7,619

1975 53 3,372 288 3,713 13,713

1976 247 189 436 10,436

1977 374 11,834 498 12,706 22,706

1978 484 9,151 189 9,824 19,824

1979 691 1,866 307 2,864 12,864

1980 878 7,634 65 8,577 18,577

1981 844 7,814 78 8,736 13,736

1982 983 10,447 225 11,655 16,655

1983 3,857 13,290 907 18,054 23,054

1984 18,730 29,463 339 48,532 53,532

1985 29,363 37,187 197 4,300 71,047 169,872

1986 71,122' 55,507 156 126,785 225,256

1987 62,910 49,798 181 112,899 127,306

1988 78,592 46,582 127 125,301 135,301

1989 52,003 41,770 57 93,830 103,830

1990 48,633 29,770 8 78,411 86,411

1991 48,353 31,280 50 79,683 84,683

1992 43,688 55,737 23 99,448 104,448

1993 117,195 110,212 50 227,457 232,457

1994 288,581 190,643 4 479,228 479,228

1995 320,731 581,495 0 902,226 902,226

1996 462,248 758,035 0 1,220,283 1,220,283

1997' 0 1,426,507 1,426,507

1998' 0 1,223,131 1,223,131

1999' 0 1,235,433 1,235,433

2000' 0 1,207,201 1,207,201

A- catches of adult herring in winter.
B = mixed herriug fishery in remaining part of the year.
C = by-catches of 0- and I-group herriug in the sprat fishery.
D= USSR-Norway by-catch in the capelin fishery (2-group).
1 Includes also by-catches of adult herring in other fisheries.
2 In 1972, there was also a directed herring O-group fishery.,

Includes 26,000 t of immature herriug (1983 year class) fished by USSR in the Barents Sea.
4 Pre1iruinary, as provided by Working Group members.
5 Details of catches by fishery and ICES area given in ICES 1999.
6 Details of catches by fishery and ICES area given in ICES 2000.
7 Details of catches by fishery and ICES area given in Tables 3.2.3-3.2.5.
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Table 3.1.7.a.3 Norwegian spring-spawning herring (1998-2000 year classes from survey estimates).

Year Recruitment SSB Landings MeanF
Age 0 Ages 5-14

thousands tonnes loones
1950 747374656 13984440 933000 0.058
1951 143907888 12440190 1278400 0.070
1952 93898752 11481773 1254800 0.073
1953 83577056 10613262 1090600 0.066
1954 39702936 9445040 1644500 0.112
1955 23753764 10222784 1359800 0.078
1956 27474770 11739808 1659400 0.110
1957 23650588 10128764 1319500 0.103
1958 27810502 9280374 986600 0.079
1959 405342656 7349922 1111100 0.113
1960 191338608 5817149 1101800 0.136
1961 73282680 4229869 830100 0.105
1962 17712448 3464778 848600 0.146
1963 164640160 2635414 984500 0.253
1964 90556040 2795131 1281800 0.227
1965 7932618 3067464 1547700 0.280
1966 45349292 2595274 1955000 0.700
1967 3582245 1145466 1677200 1.517
1968 4638550 219013 712200 3.450
1969 9607348 77541 67800 0.595
1970 620670 30718 62300 1.323
1971 209800 8231 21100 1.517
1972 907351 1854 13161 1.487
1973 12701698 74400 7017 1.172
1974 8500675 85341 7619 0.114
1975 2942588 91377 13713 0.190
1976 10018746 145980 10436 0.106
1977 5039343 283511 22706 0.111
1978 6133163 354752 19824 0.044
1979 12434718 385577 12864 0.024
1980 1539331 468611 18577 0.035
1981 1091881 502691 13736 0.022
1982 2329740 501560 16655 0.020
1983 369237184 572712 23054 0.029
1984 11404527 597396 53532 0.091
1985 45397528 495227 169872 0.379
1986 12069644 414411 225256 1.061
1987 14088709 990639 127306 0.399
1988 27090502 3152713 135301 0.039
1989 79019632 3870353 103830 0.025
1990 144784448 4166772 86411 0.019
1991 378655488 4369287 84683 0.021
1992 423814880 4244479 104448 0.024
1993 111677088 4076670 232457 0.055
1994 33072388 4629204 479228 0.113
1995 9297654 5733795 905501 0.185
1996 122766304 7671458 1220283 0.153
1997 19407624 9178836 1426507 0.148
1998 235115000 8423728 1223131 0.131
1999 311206000 7774226 1235433 0.158
2000 14932000 6725150 1207201 0.179
2001 0 6106000 0.000

Average 89473843 4208868 645638 0.339
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3.1.7.b Answer to special request on Norwegian spring-spawning herring

Norway requested ICES to:

1. provide catch options for 200I based on fishing
mortalities in the range F=0.08 to 0.15 including
F=0.125.

2. evaluate the probability that the SSB will fall
below Bp, of 5,000,000 t and BHm of 2,500,000
tonnes in a 5 and IO-year period at various levels
of constant fishing mortalities while the SSB is
above Bp" including values in the range ofF=0.05,
0.08, 0.10, 0.125, 0.15, 0.2. From each of these
combinations, ICES should evaluate the expected
average percentage change in catches from year to
year and the expected average catches over the
same ten-year period.

3. continue to evaluate adaptive recovery strategies,
including an option with linear reduction in F, in
the event SSB falls below Bp, of 5 000 000 tonnes.

The strategies should aim at preventing the SSB
falls below Bp, of 5 000 000 t. The strategies
should aim at preventing the SSB from falling
below BHm with a high probability and ensure the
safe recovery of the stock to above Bp, at various
time horizons.

ICES responses are given below:

1. The requested options are given in the Catch
Option table.

2. Table 3.1.7.b.l. Average yield, probability of SSB
falling below Bp,IBHm and average annual
percentage change in catch for Norwegian spring
spawning herring, 5 and 10 year periods.

5 year 10 year
Fishing Catch limit Yield Risk of Risk of Stability Yield Risk of Risk of Stability
Mortality SSB below SSB below (average SSB below SSB below (average

Bum B" annual B1im B" annual
percentage percentage
change in change in

catch) catch)

Millt Millt Millt

0 1.50 0.17 0.00 0.00 25 0.08 0.00 0.00 11

0.05 1.50 0.70 0.00 0.00 18 0.74 0.00 0.00 11

0.08 1.50 0.95 0.00 0.00 14 1.01 0.00 0.02 9
0.1 1.50 1.07 0.00 0.00 15 1.12 0.00 0.03 9

0.125 1.50 1.18 0.00 0.00 17 1.21 0.00 0.07 9
0.15 1.50 1.24 0.00 0.00 19 1.26 0.00 0.10 9

0.20 1.50 1.32 0.00 0.02 19 1.34 0.00 0.13 8

3. Evaluation of adaptive recovering strategies in the
eveut SSB falls below Bp,.

Item 3) in the agreement on the long-term management
of Norwegian spring-spawning herring cousiders
management action in case the SSB falls below the
agreed Bp, of 5 000 000 1. It is stated that if the SSB
falls below a reference point of 5 000 000 t (Bp,), the
fishing mortality rate of 0.125 shall be adapted in the
light of scientific estimates of the conditions then
prevailing. Such adaptations shall ensure a safe and
rapid recovery of the SSB to a level in excess of
5 000000 t.

ICES previously has on several occasions evaluated
consequences of adapting F in case of SSB falling
below Bp,. Two types of adaptive recovery strategies
have been investigated:

a) Restoring SSB to above Bp, within a time constraint

A harvest control rule aiming at restoring SSB to above
Bp, within a time constraint (strategies that would
ensure a probability of 50 to 80% of restoring the SSB
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to above Bp, within 2 to 5 years) was evaluated in 2000.
ICES made the following comment: "The request was
regarded as relevant but it was pointed out that this type
of general rebuilding approach may not be useful as a
rule for stocks that show a highly variable recruitment,
including the stock of Norwegian spring-spawning
herring. There may be situations when the SSB is fairly
low, but strong year classes are expected to recruit to
the spawning stock in the near future. On the other hand
there may be situations when SSB is expected to decline
in the short and mediuru term to levels below Bp, since
no strong year class has been observed among the
recruiting year classes. In the latter case it may not be
possible to restore the SSB to above Bp, within 2 to 5
years even if the fishery is stopped" (ICES 2001).

b) Linear reduction in F

This type of harvest control rule has been evaluated
several times. Different reduction rates in F have been
considered and the general conclusions can be summed
up as follows: "Medium term simulations indicate that
the probability of SSB falling below BHm is almost
halved when a reduction in F at SSB levels below Bp, =
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probabilities are affected by both SSB and
environmental conditions. The consequences of actions
taken if SSB approaches Bp, will depend on the
prospects of the recruitment of such year classes.
Correspondingly, a suitable harvest control rule should
allow for the possibility of a change in productivity,
even if productivity regimes cannot be modelled
accurately. Even in such a dynamic context, a linear
reduction adapts the exploitation rate to the abundance
of the spawning stock, and is regarded by ICES as an
appropriate strategy which significantly lowers the risk
for the spawning stock to come below Bum. This type of
harvest control rule will in addition have some practical
elements such as the continuation of fisheries even if the
Bpa is crossed.

4. Medium-term projections with adaptation of F
when SSB is below Bp,

5.0 million t is applied. An example of snch a reduction
would be to reduce F linearly to 0.05 as the SSB falls
from 5.0 million t to 2.5 million I." (ICES 1999)

There are other advantages in applying a linear
reduction in F in a harvest control rule in case SSB falls
below Bp,: "The fishery conlinues at a reduced level
after the threshold is crossed, resulting in a continuity of
yield; rather than open or close fisheries depending on
the stock's position relative to Bum. At the same time,
more stringent conservation measures are applied as the
stock worsens; errors in the estimation of SSB become
less critical; additional time and flexibility is obtained to
evaluate whether the stock is in a transition phase from
one stationary state to another; short term changes in
biomass levels imply only small changes in F rather
than permanent or large-scale changes in fishing
operations; and small changes in F may be less
contentious and more easily accepted than large ones".
Further, NAFO has in many cases illustrated the role of
a linear reduction in fishing mortality in its
precautionary framework

Medium term simulations were run with a linear
reduction in F when SSB is below Bp" from F=0.125 (or
other relevant levels) at Bp" to F=0.05 at Bum and lower.
In accordance with the evaluation given in the section
above this type of adaptation will reduce the probability
of falling below Bum in the medium term to almost half
the probability when not adapting the F when SSB is
below Bp,.

The projections that have been carried oUl are described in the table below:

The stock of Norwegian spring spawning herring has a
highly dynamic recruitment, the development depending
on the occurrence of strong year classes, whose

Parameter Request from coastal states Technical performance values
Fishing mortality for 0.05, 0.08, 0.10, 0.125, 0.15, 0.2 As requested; in addition a
SSB above Bp, projection with no fishing (F=O)

was run for illustrative pumoses
Catch ceiling None 1.5 million I. One run with catch

ceiling of 850 000 l, the level of the
TAC for 2001.

Value ofBn, 5.0 million t As requested
Value of B,;", 2.5 million t As requested
Time range 5 and 10 years As requested
Fishing mortality for F Evaluate adaptive recovery strategies, including Linear decrease in F from 0.125 at
belowBp, an option with linear reduction in F, in the event Bp, to 0.05 at BI;", (Section 3.9)

SSB falls below Bp,. The strategies should aim at (similar decreases were also made
preventing the SSB from falling below BI;", with a with other requested F's (0.05,
high probability and ensure recovery to above Bp, 0.08,0.10,0.15,0.2».
at various time horizons.

Measure of stability of Average percentage change in catches from year As requested
catches to year
Yield Average catches over the same ten year period Average annual yield (tonnes) of

the time range for the simulation
run (5 or 10 years).

Risk Probability that SSB will fall below Bp, and B I;", As requested, ri'k to fall below B"
in a 5 and 10 year period and BI;", within the time range for

the simulation run (5 or 10 years).

It should be noted that, this year, the uncertainty in the
initial stock is smaller than compared with last year. A
constraint of 1000 billion O-group fish was enforced, as
was done last year. The Beverton-Holt recruitment
model was used also this year with the modification that
the largest year classes were treated separately. Figure 1
shows the spawning-stock recruitment points used

together with the Beverton-Hoit function fitted on these
points with the largest year classes exclnded. Russian
data show (that good recruitment is associated with
good egg production. Including egg production into the
recruitment function gives some promise for explaining
more of the observed variation.
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Figure 3.1.7.b.l Spawning stock - recruitment points (ruillion tonnes - billion) for Norwegian spring spawning
herring based on Rnn I and the SeaStar VPA (F at oldest true age is calculated as a population
weighted average of F for ages 8-13). The line shows a fitted Beverton-Holt relation based on the
90% smallest recruitment values (shown in black).

The projections started at January I 2001 and the
allocated catch for 2001 of 850 000 t was enforced for
all simulations. The F-value by age applied during the
simulation was ohtained from the F-value in the harvest
control rule and the exploitation pattern used last year.

500 simulations were performed for each harvest
control rule. For various harvest control rule parameters,
the average yields and probabilities for the SSB to fall
below Bp, and Blou for the 5-year period 2001-2005 and
IO-year period 2002-2011 are given in Table 3.7.l.b.1
(see above). The average percentage change in annual
catch over the IO-year period is also given. The medium
term simulations give a more positive picture of the
stock development compared to last year's results. The
main reason for this is the high estimate (more than 100
billion individuals) of the 1999 year class obtained in
the acoustic surveys in the Barents Sea in May 2000.
However, as the estimates of this year class from
different surveys is conflicting, the nncertainty
associated with its abundance may be greater than
expressed by the formal statistical estimate. Therefore
the results should be interpreted with caution.

According to the table the following conclusions can be
drawn:
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I. Continued fishing at F=0.125 (international agreed
maximmn fishing mortality) and a reduction in F
when SSB is below Bp, and a catch ceiling of 1.5
million l, gives a low probability (7%) of the stock
falling below Bp, in the medimn-term (10 years).
This harvesting strategy results in a 9% average
annual change in the TAC.

2. The medimn term simulations give no reasons to
reject the conclusions that the present agreed long
time strategy for this stock is in accordance with the
precautionary approach in fisheries.

Figures 3.7.l.b.2 and 3.7.l.b.3 show the development of
SSB and yield for F=0.125 above Bp, =5.0 million t
with a linear reduction to F=0.05 at Blou= 2.5 million t
and a catch ceiling of 1.5 million t. 5, 25, 50, 75 and 95
percentiles are given to illustrate the uncertainty in the
prognosis. The spawning stock rises to above 10 million
t when the 1998 and 1999 year classes mature. The
impression is that the harvest control rule corresponds to
rational harvesting and stabilization of the stock above
Bpa.
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Figure.3.1.7.b.3

lO-year stochastic projections of spawning stock biomass (million tonnes) of Norwegian spring
spawning herring for F = 0.125 above Bp, = 5.0 million t with a linear reduction to F=0.05 at Blim=
2.5 million t and a catch ceiling of 1.5 million t. 5, 25, 50, 75 and 95 percentiles are given to
illustrate the uncertainty in the prognosis.
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lO-year stochastic projections of catch (million tonnes) of Norwegian spring spawning herring for
F = 0.125 above Bp, = 5.0 million t with a linear reduction to F=0.05 at Blim= 2.5 million t and a
catch ceiling of 1.5 million t. 5,25,50, 75 and 95 percentiles are given to illustrate the uncertainty
in the prognosis.

3. Management considerations

The juveniles and adults of this stock form a central
component of the ecosystem in the Barents Sea and
Norwegian Seas, respectively. The herring has an
important role as a transformer of the production of
zooplankton biomass and energy to a form that is
available to organisms at a higher level of the food
chain.

ICES Cooperative Research Repon No. 246

The Coastal states (the European Union, Faeroe Islands,
Iceland, Norway and Russia) have agreed on a long
term management plan and on precautionary reference
point (Bp, = 5.0 million t) and limit reference point (Blim

= 2.5 million t) for this stock. The limit reference point
(2.5 million t) is seen as a spawning stock threshold
that, if crossed, can result in a high probability of
impaired recruitment, and the Bp, as a safeguard
measure.
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A study on the population fecundity of the Norwegian
spring-spawning stock that compared corresponding
year classes and envirorunental factors concluded:

1. When the spawning stock level is at or above 6.9
million t the probability of resulting weak year
classes is low.

2. When the spawning stock is above 3.4 million l, its
reproductive success seems to be strongly influenced
by environmental variability. In other words, strong
year classes will likely be produced under
favourable survival conditions,

3. medium year classes under average conditions and
only poor year classes when survival conditions are
unfavourable. In the 7-year period (1990-1996),
when the SSB has been above the level of 3.4
million l, 2 strong, 3 medium and only 2 low
abundance year classes of herring at age 3 appeared.
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4. As the spawning stock drops below 3.4 million t, the
probability of producing poor year classes increases.
For a 27-year period (1963-1989), when the SSB
was below 3.4 million t, 23 poor, 2 medium and only
1 abundant year class appeared.

5. If the SSB drops to or below 0.3 million t the
probability of the appearance of a strong year class
is extremely low.

The current stock assessment indicates a spawning stock
in 20010f approximately 6 million l, stock abundance
having declined from 9 million t since 1997. The future
prospects indicate an increasing spawning stock if the
stock is exploited at the agreed fishing mortality
(F=0.125). However, this positive view is based on
expectation of a strong 1999 year class from the Barents
Sea. The survey series from this area gives different
indications of the size of this year class and the estimate
is uncertain.
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3.1.8 Barents Sea capelin (Sub.areas I and II, excluding Division lIa west of SOW)

State of stock/exploitation: The stock is within safe
biological limits. The maturing component in autnmn
2001 was estimated to be 2.0 million t, and is predicted
to be 1.2 million t at the time of spawning in 2002
without fishing. This is above Bum with a very high
probability.

Management objectives: The fishery is managed
according to a target escapement strategy, with a
harvest control rule allowing (with 95% probability) the
SSB to be above Bjhn, taking account of predation by
cod.

( bl" h d' 1998)APrecautIonary \pproac re erence pomts esta IS e In :

ICES considers that: ICES proposes that:

Bjhn is set equal to 200 000 t, which is above the SSB"89, Bp, not defined (not relevant).
the lowest SSB that has Droduced a ~ood year class.

Fjhn not defined (not relevant). Fp, not defined (not relevant).

Advice on management: In order for the SSB to stay
above Bjhn with more than 95% probability, the
catch in 2002 should be less than 650 000 t. ICES
further recommends that the fishery should be
directed on the spawning stock in the period
January-April.

recruitruent should be included in the Blhn-based rule if
such a relationship can be described quantitatively.
Adjustruents of the harvest control rule should be
investigated further to take the uncertainty in the
predicted amount of spawners and the role of capelin
as a prey item into account.

Relevant factors to be considered in management:
The estimated annual consumption of capelin by cod
has varied between 0.2 and 3.0 million t over the period
1984-2000. Young herring consume capelin larvae, and
this predation pressure is thought to be one of the
causes for the poor year classes of capelin in the periods
1984-1987 and in 1992-1994. The quantity of young
herring in the Barents Sea during 1999-2001 has again
increased towards the same level as in those two
periods of poor capelin recruitruent. The 1999 year
class of herring has been estimated to be above average,
while the 2000 and 2001 year classes of herring seem
to be poor. The abundance of herring in the Barents
Sea is believed to decrease again from an intermediate
level in 2001 to a low level in 2002.

For this stock, a Bjhn equal to the 1989 spawning stock
biomass, which is the lowest SSB having produced an
outstanding year class, is considered a good basis for
such a reference point in a non-herring situation. Such
a situation is expected in 2002. The median value of the
1989 spawning stock biomass is 69 000 t. However, the
assessment model may not yet account for all sources
of uncertainty, and there are inconsistencies in the data
series. Thus, it may be appropriate to use a somewhat
higher Bjhn. In recent years ICES has used a Bjhn of
200 000 t.

The Bjhn rule is intended to be a safeguard against
recruitruent failure. However, it is possible that the
recruitruent would be larger at a larger spawning stock,
especially for moderately good recruitruent conditions.
In such a situation a target-based control rule in
addition to the Bjhn-based rule could be appropriate.
The negative influence of herring on capelin

Catch forecast for 2002: The spawning stock in 2002
is predicted from the acoustic survey in September
2001, by a model, which estimates maturity, growth
and mortality (including predation by cod). The model
takes account of uncertainties both in the survey
estimate and in other input data. For catches in 2002
below 650 000 t, the probability of having an SSB
below 200 000 t is less than 5% and the expected
amount left for spawning is 620 000 t. Only catches of
mature fish have been considered. The proportion of
large fish (suitable for human consumption) in the
spawning stock is similar to the three previous years,
but high compared to most years in the time series.

Elaboration and special comments: The spawning
stock in 2002 will consist almost exclusively of fish
from the 1998 and 1999 year classes. The survey
estimate at age 1 of the 2000 year class is the lowest
since the 1996 year class, and is below the long-term
average. Observations during the international a-group
survey in August 2001 indicated that the 2001 year
class is weaker than the 1997-2000 year classes. The
stock size is thus expected to decrease in the next two
years.

Since 1979 the fishery has been regulated by a bilateral
agreement between Norway and Russia (formerly
USSR). The catches have been very close to the advice
in all years since 1987.

The assessment and stock history is based on joint
Russian-Norwegian acoustic surveys during September
each year. From 1998 onwards, a model incorporating
predation from cod has been used for predicting SSB
and for estimating the historical time series of SSB.
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Source of information: Report from the 2001 joint
Russian-Norwegian meeting to assess the Barents Sea
capelin stock, Vads¢, October 5-7,2001.

Report of the Northern Pelagic and Blue Whiting
Fisheries Working Group, April 2001 (ICES CM
2001/ACFM:17).

Catch data (Tables 3.1.8.1-3):

1987 Catches at lowest practical level 0 0 0

1988 No catch 0 0 0

1989 No catch 0 0 0

1990 No catch 0 0 0

1991 TAC 1000' 900 933

1992 SSB > 4-500,000 t 834 1100 1123

1993 A cautious approach, SSB > 600 630 586
4-500,000 t

1994 No fishing

1995 No fishing

1996 No fishing

1997 No fishing

1998 No fishing

1999 SSB> 500,000 t

2000 5% probability of SSB< 200,000 t

2001 5% probability of SSB< 200,000 t

2002 5% probability of SSB< 200,000 t

o
o
o
o
o

79'
435'
630'
6501

o
o
o
o
o

80
435
630

o
o
o
1

1

106
406

559

'Winter-spring fishery.
Weights in '000 t.

Barents Sea capelin (Sub-areas I & II, excl. IIa west of 5°W)

Landings

1995 20001990
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Table 3.1.8.1 Barents Sea CAPELIN. International catch ('000 t) as used by the Working Group.

Year Winter Summer-Autumn Total
Norway Russia Others Total Norway Russia Total

1965 217 7 0 224 0 0 0 224
1966 380 9 0 389 0 0 0 389
1967 403 6 0 409 0 0 0 409
1968 460 15 0 475 62 0 62 537
1969 436 1 0 437 243 0 243 680
1970 955 8 0 963 346 5 351 1314
1971 1300 14 0 1314 71 7 78 1392
1972 1208 24 0 1232 347 13 360 1592
1973 1078 34 0 1111 213 12 225 1336
1974 749 63 0 812 237 99 336 1149
1975 559 301 43 903 407 131 538 1440
1976 1252 228 0 1480 739 368 1107 2587
1977 1441 317 2 1760 722 504 1227 2987
1978 784 429 25 1237 360 318 678 1915
1979 539 342 5 886 570 326 896 1783
1980 539 253 9 801 459 388 847 1648
1981 784 429 28 1240 454 292 746 1986
1982 568 260 5 833 591 336 927 1760
1983 751 373 36 1161 758 439 1197 2358
1984 330 257 42 629 481 368 849 1478
1985 340 234 17 590 113 164 278 868
1986 72 51 0 123 0 0 0 123
1987 0 0 0 0 0 0 0 0
1988 0 0 0 0 0 0 0 0
1989 0 0 0 0 '0 0 0 0
1990 0 0 0 0 0 0 0 0
1991 528 159 20 707 31 195 226 933
1992 620 247 24 891 73 159 232 1123
1993 402 170 14 586 0 0 0 586
1994 0 0 0 0 0 0 0 0
1995 0 0 0 0 0 0 0 0
1996 0 0 0 0 0 0 0 0
1997 0 0 0 0 0 1 1 1
1998 0 0 0 0 0 1 1 1
1999 50 33 0 83 0 23 23 106
2000 283 95 0 378 0 28 28 406
2001' 367 192 0 559
, Preliminary values.
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Table 3.1.8.2 Barents Sea CAPELIN. Stock summary. Recruiunent and total biomass are survey estimates
back-calculated to 1 August (before the autumn fishing season). Maturing biomass is the survey
estimate of fish above maturity length (14.0 em). SSB is the median value of the modeled
stochastic spawning stock biomass (after the winter/spring fishery). Biomass are in '000 t.

Spawning
Maturing stock Herring

Stock biomass Recruit-ment biomass, biomass age
biomass survey Age 1, assessment 1

Year August 1 Oct. 1 August 1 model Landings and 2
1965 224
1966 389
1967 409
1968 537
1969 680
1970 1314
1971 1392
1972 5831 2182 1592
1973 6630 1350 1140 137 1336 5
1974 7121 907 737 * 1149 160
1975 8841 2916 494 * 1439 280
1976 7584 3200 433 444 2587 153
1977 6254 2676 830 199 2987 162
1978 6119 1402 855 187 1916 199
1979 6576 1227 551 * 1783 143
1980 8219 3913 592 * 1648 233
1981 4489 1551 466 1216 1986 184
1982 4205 1591 611 602 1760 32
1983 4772 1329 612 * 2358 40
1984 3303 1208 183 * 1477 1598
1985 1087 285 47 * 868 1629
1986 157 65 9 * 123 483
1987 107 17 46 * 0 456
1988 361 200 22 * 0 334
1989 771 175 195 69 0 452
1990 4901 2617 708 114 0 737
1991 6647 2248 415 879 929 1456
1992 5371 2228 396 145 1123 2417
1993 991 330 3 * 586 3808
1994 259 94 30 27 0 2539
1995 189 118 8 * 0 777
1996 467 248 89 28 0 260
1997 866 312 112 83 1 727
1998 1860 931 188 92 1 924
1999 2580 1718 171 370 106 1457
2000 3840 2099 475 610' 406 2974
2001 3480 2019 128 3832 559 1723
Average 3796 1372 364 909 908
11 Vanishing spawning stocks.
2) Provisional calculations.
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Table 3.1.8.3

Year
Larval

abundance

9.7
9.9
9.9
8.2
8.6

1981
1982
1983
1984
1985
1986
1987 0.3
1988 0.3
1989 7.3
1990 13.0
I~I 3~

1992 7.3
1993 3.3
1994 0.1
1995 0.0
1996 2.4
1997 6§
1998 14.1 1

1999 36.51

2000 19.11

2001 10.7'
lIs probably an underestimate, since the vessel was not allowed to work in Russian EEZ.
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393
589
320
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187
1300
324
241

26
43
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43

291
522
428
722
303
221
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3.1.9 Shrimp (Pandalus borealis)

State of stock/exploitation: This stock is probably
within safe biological limits. Surveys indicate that the
biomass is close to the 1985-2000 average (Figure
3.1.9.1). No estimates of fishing mortality are availahle.
Fishing effort for both Russia and Norway generally
declined during the 1990s, but has increased in the most
recent years and is also associated with an increase in
efficiency through the use of multi-trawl fishing gears.

Management objectives: There are uo explicit
managemeut objectives for this stock.

Reference points: No precautionary reference points
have been proposed for this stock.

Advice on management: ICES advises that current
catch rates are sustainable.

Relevant factors to be considered in management:
Shrimp is an important prey for several fish species,
especially cod. Consumption by cod significantly
influences shrimp population dynamics and should be
taken into account in management Cod consumption
estimates are on average much higher than shrimp
landings (Figures 3.1.9.3 and 3.1.9.4). The biomass of
shrimp consumed by cod increased in 2000 and is
expected to contribute to a reduction of the shrimp stock
biomass in 2001. However, survey indices since 1985
indicate that the shrimp biomass has varied cyclically
without trend over that period.

Elaboration and special comment: Reported landings
for all countries show a substantial increase in catches
between 1996 (33000 t) and 2000 (79000 t) (Table
3.1.9.1 and Figure 3.1.9.4). Catch increases from 1994-
1999 encouraged the fishery to invest in larger vessels
and new technology. The adoption of multiple trawl
gears, predominantly by Norway, is not accounted for in
the Norwegian CPUE series (Figure 3.1.9.2).

In the Svalbard area the shrimp fisheries are regulated
by number of effective fishing days and number of
vessels by country. In the Barents Sea and Svalbard
area, Norwegilln rnles stipulate that the fisheries are to
be regulated by smallest allowable shrimp size (a
maximum 10% of the catch weight may consist of
shrimp less than 15 mm carapace length, CL) and by
provisions of the fishing licenses. The Russian
Economic Zone TAC is estahlished each year by
Russilln authorities. In the Barents Sea and the Svalbard
area fishing grounds are closed if by-catch limits for
cod, haddock, redfish or Greenland halibut are
exceeded.

No analytical assessment is available. Commercial
CPUE series and survey series are considered to be of
reasonable quality, although in the future account will
have to taken of efficiency increases due to the use of
multi-rig trawls.

Source of information: Report of the Arctic Fisheries
Working Group, May 2001 (ICES eM 200l/ACFM:19).

Northern prawn (Pandalus borealis)
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Table 3.1.9.1 Nominal shrimp catches (t) by country (Sub-areas I and II combined). Data provided by ICES and
Working Group members.

Year Norway Russia Others Total

1970 5,508 0 0 6,000
1971 5,116 0 0 5,000
1972 6,772 0 0 7,000
1973 6,921 0 0 7,000
1974 8,008 992 0 9,000
1975 8,197 0 2 8,000
1976 9,752 548 0 10,000
1977 6,780 12,774 4.854 24,000
1978 20,484 15,859 0 36.000
1979 25,435 10,864 390 37.000
1980 35,061 11,219 0 46.000
1981 32,713 10,897 1,011 45,000
1982 43,451 15,552 3,835 63,000
1983 70,798 29,105 4,903 105,000
1984 76,636 43,180 8,246 128,000
1985 82.123 32,104 10,262 124,000
1986 48,569 10,216 6,538 65,000
1987 31,353 6,690 5,324 43,000
1988 32,021 12,320 4,348 49,000
1989 47,064 12,252 3,432 63,000
1990 54,182 20,295 6,687 81,000
1991 39,272 29,400 6,156 75,000
1992 39,603 20,900 8,021 69,000
1993 33,109 21,290 806 55,000
1994 20,116 8,110 1,063 29,000
1995 19,300 4,300 2,319 26,000
1996 25,000 5,731 1,998 33,000
1997 28,900 2,500 3,412 35,000
1998 43,950 4,895 4,197' 53,042
1999 53,197 10,765 9,615' 73,577
2000 54,574 19,462 5,003' 79,039

I catches reported by Faroe Island, Iceland, Portugal, Spain and UK(Eng.Wal.NI).
2 catches reported by Faroe Islands, Germany, Greenland, Iceland, Portugal and UK(Eng.Wal.Nl).
, catches reported by Estonia, Lithuania, Portugal, Spain and UK.
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Year

Biomass indices from the Norwegian surveys, biomass estimate for cnd (age 3 years and older)
and the shrimp consumed by the cnd in the Barents Sea.
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3.2

3.2.1

Stocks in North-Western Areas (Division Va and Sub-areas XII and XIV)

Overview

The fisheries

Stocks in the north-western areas have been exploited
mainly by Icelandic vessels since the mid-seventies.
However, vessels of other nationalities have also been
operating in Sub-areas XII and XIV during this period.
In the most recent years freezer and factory trawlers of
various nationalities have been increasing in number in
the pelagic deep-water fishery on redfisb in Sub-areas
XII and XIV. Norwegian vessels have also taken part in
the capelin fishery, mainly in the Jan Mayen area.

The fisheries for the main pelagic species, Icelandic
summer-spawning herring and capelin in the Iceland
East Greenland-Jan Mayen area, are almost exclusively
carried out by purse seiners, although in recent years
catches of herring by pelagic trawls have increased. The
demersal species are mainly exploited by stern trawlers
but considerable fisheries for cod are also carried out by
gill nets, longline and handline. In general, effort is
considered to be increasing or to have stabilised at high
levels in recent years. Exceptions to this include the,
herring and capelin, where harvest control rules have
been implemented. Fisheries in these areas use the most
up-to-date equipment both for navigation and in fish
detection. More effective fishing gears have been
introduced in the fisheries, not least pelagic trawls but
there have also been substantial improvements of other
gears such as bottom trawl, longline and handline. New
fishing technology permits fishing deeper with pelagic
trawls.

Management measures

The demersal fisheries have been managed by TACs
since 1984 and the pelagic fisheries since the seventies
(except of pelagic redfish, which have been regulated
since 1989). Fisheries in these areas are managed on a
transferable quota system basis considered to lead to
economic benefits in the long term. Each vessel (or
factory) is allocated a proportion of the TAC of a fish
stock and this proportion can be traded on a free-market.
All fisheries are subject to a range of other management
measures such as fishing gear regulations, closed areas
and closed seasons. Efforts have been made to prohibit
discards through the introduction of a minimum
catching size instead of a minimum landing size. These
measures, however, are partly counterbalanced by other
constraints on the fisheries such as quotas.

The state of stocks

The fish stocks considered in this report include the
largest stocks in these areas capetin, cod and redfish.
These and other species spawn in the warmer regions of
Atlantic water but they differ substantially in their
distribution patterns during other periods of their life
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cycle. Greenland halibut and deep-sea Sebasles mentelfa
are the only demersal deep-water species among the
stocks considered. Saithe is migratory and migrations
between Norway and Iceland have been observed.
Pelagic redfish (both pelagic deep-sea and oceanic
Sebasles mentelfa) constitute a vast resource although
increasing effort is directed towards it. A number of
other demersal commercial stocks inhabit both the
continental shelf, e.g. flatfish species, and deeper
waters, e.g. ling, blue ling and tusk. Most of these
stocks are not regulated by TACs.

Most of the largest stocks have been at low levels
during the most recent decades.. Only deep-sea S.
mentelfa on the shelf seem to rebuild slowly. The
capelin stock is considered to be at a relatively high
level of stock biomass. The Greenland halibut stock has
been declining for more than a decade but seems now to
have stabilised at a low level and starting to rebuild
slowly. Both saithe and haddock are considered to be at
a low level. The Icelandic summer-spawning herring
has been increasing steadily during the last two decades
and is at a higher level of stock size than observed in
previous periods. Further information on the demersal
stocks at Greenland and Iceland are given in a later
section of this overview.

Other issues

The resources in the area have generalJy been managed
on the basis of fairly long and detailed time series of
data. There are well known difficulties with the
assessments, for example age readings of slow growing
species such as redfish and Greenland halibut. The
problems are the same in these areas as elsewhere.
Greenland halibu~ pelagic redfish stocks in the Irminger
Sea (Sub-areas XII and XIV) and deep-sea S. mentelfa
on the shelf (Sub-areas V, XII and XIV) are the stocks
with the most apparent need for improvements in data
analysis and in the gathering of auxiliary information.
Such auxiliary information required is trawl abundance
or acoustic stock indices. Comprehensive assessment of
these large and widely distributed stocks is a
challenging task, which requires full scale international
cooperation.

Interaction between commercially valuable species is
frequently observed but appears to be most pronounced
for few species. The most important predator-prey
relationships are the cod-capelin and cod-Pandalus
interactions. Cod growth depends of capelin abundance
and cod predation influences the recruitment of
Pandalus. The high abundance of deep-water Pandalus
in Icelandic waters in recent years is considered to be a
result of this interaction caused by the low of the cod
stock. Baleen whales have not been harvested
commercially for some time and a continued increase in
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the abundance of cetaceans is likely to result in
increased natural mortality on stocks such as cod in
Division Va.

Demersal stocks at Greenland and Iceland

The cod at Greenland and Iceland has four components
spawning in different areas: A West Greenland offshore
component spawning off South-west Greenland (now
virtually non-existing), an inshore component found in
various West Greenland fjords, a component spawning
off East Greenland and a component spawning off
Iceland. Eggs and larvae from the East Greenland
Iceland components are carried by the Irminger current
to West Greenland. The inflow of larvae varies from
year to year but for some year classes, such as those of
1973 and 1984, this Flow was very important.

Emigration of mature offshore cod from West
Greenland is well known and most evident for year
classes which were earlier observed as O-group drifting
from Iceland to Greenland.

The fishery off West Greenland has traditionally
consisted of an offshore trawl fishery and an inshore
fishery mostly using poundnets. The catches have
fluctuated substantially, but declined dramatically after
1989 and the offshore fishery has now ceased.

Cod catches off East Greenland have also fluctuated
widely and decreased sharply in 1993 when the directed
cod fishery failed totally due to very low catch rates.

All available information confirms the severely depleted
state of the cod stock off Greenland. The offshore stock
may be considered to be almost non-existent at the
present time. Strong year classes observed at Iceland as
O-group in 1997-1999 only appeared as moderate at age
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I in bottom trawl surveys in Greenland waters. A rise in
water temperatures at East- and West Greenland may
provide the basis for a higher recruiunent to the West
Greenland area.

The inshore stock component has historically been
small and available information indicates that
recruiunent will be low during the next few years.

In Icelandic waters, the cod stock has not shown sign of
recovery and is still at a low level due to poor
recruiunent since 1986 and due to a high and increasing
fishing pressure. The management regime adopted in
1995 of harvesting 25% of the available biomass is
previously considered likely to ensure rebuilding of the
stock, but this harvesting regime has resulted in fishing
mortalities well above what expected. The most recent
year classes are somewhat below average size.

The Icelandic saithe stock is considered to be outside
safe biological limits. Saithe is taken in mixed fisheries
with cod.

The Icelandic haddock has for more than a decade been
exploited at a very high fishiug mortality. The stock is
close to record low. Several strong year classes enter or
are expected to enter the fishery.

The fishery for Greenland halibut in Sub-areas V and
XN is conducted by various nations but is still
dominated by Icelandic trawlers in Division Va. The
fishery in Divisions XIVb and Vb constitutes now about
a third of the total fishery for Greenland halibut within
Sub-areas V and XN. Surveys have only recently been
initiated for Greenland halibut. All indices, surveys as
well as commercial CPUE's suggest that the stock has
stabilised and may be rebuilding slowly.
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3.2.2

3.2.2.a

Cod

Greenland cod (ICES Sub-area XIV and NAFO Sub-area 1)

State of stock/exploitation: The stock is outside safe
biological limits. The offshore component is severely
depleted since 1990 with a very small recovery
potential as derived from recent survey indices. The
dramatic decrease in stock abundance was associated
with changes in environmental conditions, emigration
and high fishing mortalities. Inshore catches and CPUE
are presently low and both have declined continuously
since 1991. Recruitment to the inshore component has
been poor since the 1993 year class and indices indicate
that the inshore stock is still declining. Only the
offshore catches in Greenland are subject to a TAC
regulation. The inshore fishery is unregulated. This
may give cause for concern about the exploitation rate
of the inshore component.

Management objectives: Greenland and EU
established an agreement on fisheries valid from 2001
to 2006. A variable TAC regulation has been agreed,
with annual TACs adjusted to take account of ICES
advice on stock status. The agreement also provides for
a transfer of catches into future years, should a rapid
increase in stock occur.

No reference points have been proposed for this stock,
so the Agreement cannot be evaluated relative to the
Precautionary Approach. However, TAC for 2002 is not
consistent with the current ICES advice, and ICES
stresses that any multi-year management plan should
ensure that fisheries do not expand uutil a substantial
increase in biomass and recruitment is evident.

Advice on management: ICES reconunends that no
fishery should take place until a substantial increase
in biomass and recruitment is evident. A recovery
plan for both the inshore and offshore components
should be developed in order to take advantage of
strong year classes when they occur and to protect
all inshore spawning components.

Comparison with previous assessment and advice:
An analytical assessment was performed in 1996,
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covering only the offshore component for the period
1955-1992. The most recent information available is
based on a German groundfish survey, a Greenland
trawl survey directed towards shrimp, and a Greenland
inshore gillnet survey.

Medium- and long-term projections: Not updated,
last version from 1996.

Elaboration and special comment: The historic
fishery was mainly targeted at cod with some redfish as
a by-catch. The fishery was international until the
declaration ofEEZs in the 1970s. During the 1980s EU
vessels, mainly freezer trawlers, dominated the offshore
fishery. During the late 1980s the offshore fishery was
based almost exclusively on the 1984 and 1985 year
classes. Thereafter, a total failure of the directed cod
fishery indicated a stock collapse. Cod by-catch in the
shrimp fishery is expected to be substantially reduced
due to the mandatory use of sorting grids since October
2000.

In Greenland waters there are inshore fjord stocks and
offshore stocks. Given suitable climatic conditions
(water temperature) and prudent management,
sustained production of offshore cod is possible.
However, interaction between the East Greenland and
Irrninger currents during the early 1970s and 1980s has
apparently rendered climatic conditions unsuitable for
offshore cod in some years. Combined with high
fishing mortality, this caused the offshore cod stock to
be severely depleted. In order to take advantage of
suitable climatic conditions, when they occur, it is
necessary to protect the remaining biomass of offshore
cod.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001lACFM:20).
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Catch data (Tables 3.2.2.a.I-2):

5 11.5 12.5 8 7 12 19
]0' 1l.5 53 23 9 63 72
5 15 90 39 15 112 126

1987 TAC
1988 No increase in F
1989 TAC
1990 No specific

recommendation
1991 No advice
1992 No advice
1993 No fishing
1994 No fishing on offshore

stock complex
1995 No fishing on offshore

stock complex
1996 No fishing on offshore

stock complex
1997 No fishing on offshore

stock complex
1998 No fishing on offshore

stock complex
1999 No fishing on offshore

stock complex
2000 No commercial fishing

15 110 125 30
25 90 115 19
17.25 66 99.25 6

0 17.25 66 83.25 2

0 17.25 66 83.25 2

0 17.25 66 83.25 2

0 17.25 66 83.25 1

0 17.25 66 83.25 1

0 17.25 66 83.25 <1

0 17.25 66 83.25 < 1
0 17.25 66 83.25

< 1

34 98 132
22 20 42
II 6 17
1 2 3

< 1 2 3

< 1 2 2

< 1 1 1

< 1 1 1

< 1 < 1 < 1

< 1 < 1 < 1

< 1 < 1 < 1
2001 No commercial fishing 0 17.25 66
2002 No commercial fishing 0 17.25 66

83.253

83.253

1 Advice for NAFO Sub-area 1 provided by NAFO Scientific Council.
'Preliminary catch corresponding to advice. Weights in '000 t.
3 Since 2001 the agreed TAC is based on a variable system accounting for the actual stock status and more flexibility
between East and West Greenland. The given TAC figures represent maximum levels, which could be taken in case of
stock recovery only. The ED quota for 2001 amounts to 2000 t.

Greenland cod (ICES Sub-area XN & NAFO Sub-area 1)

Landings

1995198519751965

600 ,... - ..,

_ 500
e
g 400
~

.S 300
•,.
~ 200

j 100

o
1955

78 ICES Cooperative Research Repon No. 246



Table 3.2.2.a.1 Nominal catch (tonnes) of Cod in NAFO Sub-area I, 1985-2000 as officially reported to NAFO.

Country 1985 1986 1987 1988 1989 1990 1991
Faroe Islands 51 1
Germany 2.170 41 55 6.574 12.892 7.515 96
Greenland 12.651 6.549 12.284 52.135 92.152 58.816 20.238
Japan 54 11 33 10
Norway 1 2 1 7 2 948
UK 927 3780 1.631
Total 14.876 6.603 12.373 59.653 108.826 68.961 20.335
WGestimate 62.653 2 111.567 3 98.474 4

Country 1992 1993 1994 1995 1996 1997 1998
Faroe Islands
Germany
Greenland 5.723 1.924 2.115 1.710 948 904 319
Japan
Norway
UK
Total 5.723 1.924 2.115 1.710 948 904 319
WGestimate

Country 1999 2000'

Faroe Islands
Germany

Greenland 622

Japan

Norway

UK

Total

WG estimate

') Provisional data reported by Greenland authorities.
2) Includes 3,000 t reported to be caught in ICES Suh-area XIV.
3) Includes 2,741 t reported to be caught in ICES Sub-area XIV.
4) Includes 29,513 t caught inshore.
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Table 3.2.2.a.2 Nominal catch (tonnes) of cod in ICES Sub-area XIV. 1985-1999 as officially reported to ICES.

Country 1985 1986 1987 1988 1989 1990 1991
Faroe Islands 86 12 40
Germany 2.006 4.063 5.358 12.049 10.613 26.419 8.434
Greenland 106 606 1.550 345 3.715 4.442 6.677
lceland 1 9
Norway 17 828
Russia
UK (Eng\.& Wales) 1.158 2.365 5.333
UK (Scotland) 135 93 528
United Kingdom
Total 2.112 4.755 6.909 12.415 15.661 33.336 21.800
WG estimate 9.457 2 14.669 3 33.513 4 21.818 5

Country 1992 1993 1994 1995 1996 1997 1998
Faroe Islands 1
Germany 5.893 164 24 22 5 39 128
Greenland 1.283 241 73 29 5 32 37
lceland 22 1
Norway 1.032 122 14 + 1 ' 15 ' I

Portugal 31
Russia 126
UK (Eng\. & Wales) 2.532 163
UK (Scotland) 463 46
United Kingdom 296 232 181 284 149
Total 11.351 736 408 284 192 370 346
WGestimate

Country 1999 2000'
Faroe Islands 6
Germany 13 3
Greenland +
Iceland

Norway 2 4
Russia
UK (Eng\. & Wales)

UK (Scotland)

United Kingdom 95 149
Total 116 156
WG estimate
1) Includes estimates of discards and catches reported in Sub-area XII.
2) Excluding 3,000 t assumed to be from NAPO Division IF and including 42 t taken by Japan.
3) Excluding 2,741 t assumed to be from NAPO Division IF and including 1,500 t reported from other areas assumed to be from

Sub-area XIV and including 94 t by Japan and 155 t by Greenlaud (Horsted. 1994).
4) Includes 129 t by Japan and 48 t additional catches by Greenland (Horsted, 1994).
') Includes 18 t by Japan.
6) Provisional data.
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Figure 3.2.2.8.1 Cod off Greenland (offshore component). Aggregated survey biomass indices for West and East
Greenland and spawning stock biomass, 1982-2000. *) incomplete survey coverage.
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3.2.2.b Icelandic cod (Division Va)

State of stock/exploitation: SSB is currently estimated
to be about 240 000 t. near its historic low of 220 000 t
(1993) is currently below long term average and the
current F of 0.77 exceeds Fm". Recruitment was poor or
below average for the year classes 1985-1996. The
1997 to 1999 year classes are estimated at about
average size. and the first signs of the 2000 year class
suggest that it is at least average. Fishing mortality
dropped markedly in 1994 and 1995 in accordance with
the measures taken by Iceland to reduce fishing effort
against cod. bnt has increased since then. The very poor
1996 year class entered the fishable biomass in year
2000 and accelerated the decline in stock biomass and
catch.

Management objectives: A formal Harvest Control
Rule was implemented for this stock in 1995. The TAC
for a fishing year is set as a fraction (25%) of the
"available biomass" which is computed as the biomass
of age 4 and older fish. -B(4+)-averaged over the two
adjacent calendar years. In the long term. this
corresponds to a fishing mortality of about 0.4. That
harvest control rule was considered to be in accordance
with the precautionary approach.

Last year the government introduced an amendment to
the catch rule limiting interannual changes in catches
to 30 kT. Limited studies. using a similar approach as
when the initial catch rule was adopted were the basis
for this amendment. ICES has not evaluated this
amendment relative to the precautionary approach.

Advice on management: ICES advises to apply the
Harvest Control Rule, which takes 25% of the 4+
biomass, corresponding to a projected catch of
164 000 t in 2002.

Relevant factors to be considered in management:
Safe biological limits have not been defined for this
stock.
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The catch consistent with the application of the Harvest
Control Rule results in an estimated F of 0.50 in 2002.
which is well above the F expected from the Harvest
Control Rule. as has been the case since the Harvest
Control Rule was adopted.

The stock has been consistently overestimated in recent
years and retrospective patterns indicate that the
overestimation of the stock may not be fully accounted
for in the current assessment. The overestimations have
led to higher realized fishing mortality than intended
when applying the Harvest Control Rule.

Evaluations of catch rules need to consider the effect of
recurrent overestimations of stock size, which would
result in the realized exploitation rate being
consistently higher than the rate intended. Occurrence
of a series of poor year classes in succession should also
be considered. These and other potentially auto
correlated factors have to be taken into account when
adopting a catch rule. particularly one with an
interannual constraint on variation in TAC. If the real
assessment and implementation errors are greater and
more auto-correlated than those assumed in the
simulations. then the catch rule may not be
precautionary.

At present fishing mortality is high. and age 4 and
younger fish account for most of the stock biomass.
This situation makes discards (and possibly hidden
mortality due to mesh penetration) a major concern as
high fishing effort will be directed towards the small
fish.

The amended Harvest Control Rule corresponds to a
catch of 190 000 t in 2002. which would result in
exploitation higher than what ICES would advise.
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Catch forecast for 2002:
Assuming a catch in 2001 of 205 000 t (TAC-based), the following catch options were derived for 2002 (assuming
catch=landings in all years):
Basis: Landin s (2001) = 205; B(4+,2001) = 623; SSB(2001) = 245; B(4+,2002) = 689.

F(2002 Basis Catch SSB(2002) B(4+) SSB Medium-term effect of fishing at given level
onwards) (2002) (2003) (2003)

0.30 OAF(OO) 104 307 907 429
0.44 0.6F(00) 148 295 853 390
0.50 25%rulel 164 291 833 368

III~i~*m .·'Ia.~rtQ!:jJ .'.El~~II
MIFlJ(OOEt ' E~~%iijli$
FIll!1l4FM .IMw/,OOE

il~mnlll
Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
Rulel: Original catch rule applied for advisory years 1996-2000.
Rule2: Amended catch rule applied for 200I.

Elaboration and special comment: In order to protect
juvenile fish, fishing is prohibited in areas where the
number of small cod « 55 cm) in the catches exceeds
25%.

TAC advice on this stock was first given for 1993. In
the most recent years catches have been close to the
agreed TAC.

From 1977-1983, demersal fishing was limited to a
certain number of days each year, but this system, as
implemented, failed to meet the objective of limiting
fishing mortality and a transferable boat quota system
was introduced in 1984. TACs are set for each fishing
year, which runs from I September through to 31
August in the following year. Catches have exceeded
national'advice and national TACs considerably for the
past decade. ICES

Based on extensive simulation work indicating that the
biomass would grow under the catch rule, ICES
concluded that the 25% catch rule adopted by Iceland
for Icelandic cod was consistent with the precautionary
approach. Realised fishing mortalities since the
implementation of the catch rule have generally
exceeded Fm" = 0.52, while F=OA was expected from
the long term application of the catch rule. The actual
percentage biomass removed has been;

1995/96 1996/97 1997/98 1998/99 199912000 200012001
27% 27% 30% 35% 39% 37%

progranune. An exploratory assessment using the TSA
programme gave similar results. Catch-at-age data are
considered reliable.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
200IlACFM:20).

Yield and spawning biomass per Recruit
F-reference points:

1.476
4.235
8.710
2.371

SSBIR

1.659
1.779
1.625
1.732

0.771
0.321
0.154
0.525

Fish Mort YieldIR
Ages 5-10

Average Current

F=
FO•1

F"",

Modelling studies of multispecies interactions indicate
that medium-term forecasts should include a higher
natural mortality of cod, given the present trends in
predator abundance.

Data and assessment: The analytical assessment is
based on catch and survey data using the XSA

In years of high recruitment a larval drift to Greenland
is sometimes observed, resulting in a large year class at
Greenland as well. In some other years an immigration
of adult cod from Greenland has taken place, which has
been taken into account in the assessment.

Consequently, the combination of harvest control rules
and recent assessments with a substantial retrospective
pattern, has resulted in the Harvest Control Rule not
achieving the objective of constraining F < 0040.
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Catch data (Tables 3.2.2.b.1-2):

19881 National advice 3001 3501 3781

19891 National advice 3001 325' 356'

19901 National advice 2501 300' 335'

1991 1 National advice 240' 245 1 3091

1992' National advice 250' 2652 274'

1993' TAC 190' 205' 2412

1994' TAC ISO' 165' 1972

1995' TAC 130' ISS' 169'

1996' Apply catch rule 162' 1552 1702

1997' Apply catch rule 186' 1862 2022

1998' Apply catch rule 218' 218' 2272

1999' Apply catch rule 250' 250' 254'

2000' Apply catch rule 247' 2502 2362

2001' Apply catch rule 203' 220'

2002' Apply catch rule 164

lCalendar year. 'National fishing year ending 31 Augnst; (Weights in '000 t).
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Icelandic cod (Division Va)
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Table 3.2.2.b.l Nominal catch (tonnes) of cod in Division Va, by conntries, 1987-2000 as officially reported to
ICES.

Country 1987 1988 1989 1990 1991 1992 1993
Belgium 597 365 309 260 548 222 145
Faroe Islands 1,848 1,966 2,012 1,782 1,323 883 664
Germany
Greenland
Iceland 389,808 375,741 353,985 333,348 306,697 266,662 251,170
Norway 4 4 3 -
UK
Total 392,257 378,076 356,309 335,390 308,568 267,767 251,979
WGestimate

Country 1994 1995 1996 1997 1998 1999 2000 1

Belgium 136 -
Faroe Islands 739 599 408 1,078 1,247 1,176
Germany 9 21 15
Greenland 25 -
Iceland 177,919 168,685 181,052 202,745 241,545 258,658 232,272
Norway 7 - 85 101
UK 16
Total 178,809 169,424 181,658 203,153 242,632 260,052
WG estimate 235,199 2

1) Provisional.
2) Additional landings by Iceland of 1602 t, and Faroes of 33 t are included.
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Table 3.2.2.b.2 Icelandic cod (Division Va).

Year Recruiunent SSB Landings MeanF
Age 3 Ages 5-10

thousands tonnes tonnes
1955 260000 1261000 538130 0.31
1956 307000 1199000 480709 0.26
1957 153000 1145000 451909 0.32
1958 191000 1034000 508683 0.32
1959 143000 928000 452504 0.33
1960 163000 825000 465328 0.38
1961 292000 760000 374916 0.33
1962 255000 729000 386876 0.40
1963 273000 683000 410050 0.45
1964 328000 569000 433605 0.54
1965 174000 454000 393636 0.61
1966 255000 412000 356755 0.54
1967 186000 476000 345022 0.49
1968 178000 594000 381070 0.67
1969 136000 693000 406411 0.53
1970 303000 684000 470757 0.56
1971 170000 615000 453052 0.62
1972 265000 477000 398528 0.71
1973 432000 436000 383446 0.71
1974 143000 329000 374770 0.76
1975 222000 339000 370991 0.81
1976 246000 283000 347849 0.76
1977 144000 319000 340050 0.63
1978 143000 375000 330390 0.48
1979 134000 447000 368064 0.43
1980 226000 602000 434344 0.45
1981 139000 389000 468659 0.68
1982 144000 266000 388387 0.78
1983 336000 214000 300056 0.78
1984 278000 219000 283822 0.62
1985 168000 268000 325267 0.66
1986 83000 268000 368633 0.78
1987 132000 253000 392257 0.83
1988 102000 192000 378076 0.96
1989 174000 268000 355954 0.68
1990 146000 343000 335390 0.72
1991 74000 231000 308560 0.78
1992 161000 244000 267714 0.80
1993 166000 219000 251979 0.90
1994 81000 258000 178809 0.63
1995 159000 333000 169424 0.47
1996 63000 277000 181658 0.50
1997 185000 360000 203153 0.59
1998 170000 345000 242994 0.69
1999 180000 326000 260029 0.70
2000 175000 243000 235000 0.76

Average 192130 482261 359862 0.60
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3.2.3 Icelandic haddock (Division Va)

State of stock/exploitation: The SSB has decreased
since the early 1990s and is now the second lowest in
the last two decades. Fishing mortality has increased in
recent years and is above any candidate valnes for Fp,.

Recrnitment and spawning stock flnctuate widely. A
strong year class from 1995 began entering the fishery
in 1998 and there is evidence from the survey of strong
year classes in 1998, 1999 and 2000, but the year class
of 1996 is close to a historic low.

Management objectives: There is no explicit
management objective for this stock.

Reference points: Work is ongoing to establish a
longer data series. Such time series will be the basis for
establishing biological reference points,. Fp, (= 0.47)
equal to Fm" has been provisionally proposed in 2000.

Advice on management: ICES advises that fishing
mortality in 2002 should be reduced to below Fp, =
0.47, which corresponds to a catch of less than
30000 t.

Relevant factors to be considered when managing
this fishery: The SSB and recruitment are highly
variable, and SSB is close to a record low. Fishing
mortality is increasing.

Year classes 1998 and 1999 are estimated to be 84 and
72 million, compared to a geometric mean of 47
million from 1978-1999.

Data from 1960 to 2000 indicate that recruitment
overfishing has not been a problem. Mortality of
haddock slipping through gear meshes is potentially a
problem, which, if taken into account, would lower the
fishing mortality that maximises yield.

Comparison with previous assessment and advice:
The present assessment is largely in line with last year's
assessment, but indicates about 10% lower SSB
estimates in the most recent years.

Catch forecast for 2002:
Basis: TAC/National estimates, Landin

F(2002)

0.31

0.47

IIIIIIIm*i

s (2001) = 42, F(2001) = 0.86, SSB(2002) = 64.
Basis Landin s (2002)

Fo.l 21
F ,(= 0.55*F(2000» 30

11 Il1W$l1t.I'I1BIt

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: Iceland extended
its fisheries jurisdiction to 200 miles in 1975, resulting
in a temporary reduction in fishing mortality. In the
demersal fisheries, the mesh size in trawls increased
from 120 mm to 135 mm in 1976 and to 155 mm the
following year. From 1977-1983, demersal fishing was
limited by a number of days each year. As this system
failed to limit fishing mortality a transferable boat
quota system was introduced in 1984. TACs are set for
each fishing year (I September to 31 August).

weights at age. This has led to higher fishing
mortalities than intended. A revision of the stock
weights should have alleviated this problem.

The analytical assessment is based on catch and survey
data.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001lACFM:20).

Yield and spawning biomass per Recruit
F-reference points

The Icelandic haddock stock is subject to substantial
fluctuatious in SSB and recruitment. with large year
classes dominating the catch in some years. The data
from the currently available time series do not indicate
reduced recruitment at low SSB.

Data and Assessment: Assessments have reliably
estimated stock numbers, but the estimated biomass has
been consistently too high due to over-estimated

ICES Cooperative Research Repon No. 246

Average Current
Fmax

Fo.l
Fmed

Fish Mort

Ages 4-7

0.811
0.443
0.175

0.441

YieldIR

0.851

0.877
0.779

0.877

SSBIR

0.922

1.537
3.057
1.543
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Catch data (Tables 3.2.3.1-2):

19871 50 60 41 41

19881 60 65 54 54

1989' 60 65 63 63

19901 60 65 67 67

1991' 38 48 41 55

19923 50 50 46 47

19933 60 65 46 49

19943 65 65 57 59

19953 65 65 61 61

19963 55 60 54 57

19973 40 45 51 44

19983 40 45 41 41

19993 35 35 45 46

20003 F reduced below Fm'd 35 35 42 42
2001 3 F reduced below provisional Fp, 31 30

20023 F reduced below provisional Fp, 30

I Calendar year. ' January/August. 3 National TAC for year ending 31 August. 4 National advice before 2000. Weights
in '000 t.
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Icelandic haddock (Division Va)
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Table 3.2.3.1 Haddock in Division Va. Landings by nation.

Country 1978 1979 1980 1981 1982 1983 1984 1985
Belgium 807 1010 1144 673 377 268 359 391
Faroe Islands 2116 2161 2029 1839 1982 1783 707 987
Iceland 40552 52152 47916 61033 67038 63889 47216 4955
Norway 13 11 23 15 28 3 3 +
UK
Total 43488 55334 51112 63560 69425 65943 48285 5093

Country 1986 1987 1988 1989 1990 1991 1992 1993
Belgium 257 238 352 483 595 485 361 458
Faroe Islands 1289 1043 797 606 603 773 757 754
Iceland 47317 39479 53085 61792 66004 53516 46098 4693
Norway 1 +
UK
Total 48863 40761 54234 62881 67202 53774 47216 4814

Country 1994 1995 1996 1997 1998 1999 2000
Belgium 248
Faroe Islands 911 758 664 340 639 624 968
Iceland 58408 60061 56223 43245 40795 44557 41199
Norway 1 + 4
UK
Total 59567 60819 56891 43585 41434 45481 42167

Table 3.2.3.2 Icelandic haddock (Division Va).

Year Recruitment SSB Landings MeanF
Age 2 Ages 4-7

thousands tonnes tonnes
1980 36896 81044 51112 0.3888
1981 9752 103592 63580 0.5214
1982 42215 111758 69325 0.4507
1983 30162 101975 65943 0.4734
1984 19932 79861 48285 0.4984
1985 41757 60011 50933 0.5142
1986 89225 56416 48863 0.7874
1987 168056 41660 40801 0.6393
1988 47662 65983 54236 0.6567
1989 26664 99640 62979 0.6591
1990 22362 110624 67200 0.5771
1991 80236 91510 54732 0.5954
1992 170295 63509 47212 0.6895
1993 37460 69575 48844 0.6793
1994 41153 83263 59345 0.6720
1995 70625 86908 61131 0.6548
1996 34477 68391 56958 0.7123
1997 89586 61278 44053 0.6247
1998 12889 61680 41434 0.6677
1999 43325 58687 45481 0.7512
2000 84111 50983 42167 0.8111
2001 92000 45222

Average 58675 75162 53553 0.6202
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3.2.4 Saithe in Icelandic waters (Division Va)

State of stock/exploitation: The stock is at present
considered to be outside safe biological limits. SSB is
below B"" and close to B];m. Fishing mortality has been
substantially above Fp, (0.30) for all years except two
during the last two decades. SSB was at a historic low in
1998 to 2000; less than 50% of the 1962-1998 average.
Recruinnent has been below the long-term average since
1989.

Management objectives: There is no explicit
management objective for this stock. However, for any
management objective to meet precautionary criteria, F
should be less than the proposed Fp, and spawning stock
biomass should be greater than the proposed B"".

Precautionarv Approach reference points (unchaDl!ed since 1999):

ICES considers that: ICES proposed in 1998 that:

B];m is set tentatively at90 000 t B"" be set at 150 000 t

F];m is as yet undefined Fp, be set at 0.3

Technical basis'

F lim :

Advice on management: ICES advises that no
directed fishing for saithe should take place and
measures be implemented to keep by-catch of saithe
in mixed demersal fisheries as small as possible.
Directed fishing for saithe may be prevented by
closing appropriate areas.

Relevant factors to be considered by management:
Recruinnent has been consistently low since 1989. The
cause of this is unclear, but the possibility of a regime
shift cannot be ruled out. There may be a need for
adapting reference points to be in accordance with a

B",,:observed low SSB values in 1978-1993

Fp' fishing mortality sustained for 3 decades

situation with reduced productivity. Preliminary
simulations indicate that a fishing mortality of 0.18 is
necessary to reach the present B"" within 10 years with a
more than 80% probability.

A reduction in fishing mortality is advised both for cod
and haddock in Division Va. To the extent that saithe is
caught in mixed demersal fisheries, a general effort
reduction will help to improve the exploitation also for
saithe, but measures need to be taken to keep by-catches
of saithe in mixed fisheries as low as possible.

Catch forecast for 2002:
Basis: National TAC gives F(2001) = 0.35 (=0.98F(2000»; Landings (2001) = 31; SSB(2002) = 88. No discards
assumed.

F(2002 onwards)
0.00
0.07
0.14
0.21
0.27

Basis

0.2 F(2000)
0.4 F(2000)
0.6 F(2000)
0.75 F(2000)

Landings (2002)
o
7
14
20
25

SSB (2003)
117
110
104
99
95

Weights in '000 t. Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Medium-term
projections were done for the stock with input data on
selectivity as the average in 1998-2000, and weight at
age and maturity predicted with models used in the
assessment. Recruinnent values were drawn from two
periods, from 1980-1998, and from the recent period of
lower than long-term average recruinnent in 1990
1998. Yield and SSB under constant fishing mortalities
of a number of multipliers of status quo F (F,q = 0.35),
were brought forward in simulations for 20 years.

94

The simulations indicate that the probability of SSB
reaching Bp, by 2010 is close to 50% when fishing at F,q
on a stock composed of recruinnents as in the period
1980-98, but 80% when a 25% reduction in fishing
mortality is imposed.

Assuming the recent lower recruinnents (1989-1998), a
fishing mortality at 0.5 F,q (=0.18) gives an 80%
probability that B>Bp, at20lO. In order to allow SSB to
recover to Bp, already by 2005-2006 with 80%
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probability, a fishing mortality of 0.12 is required with
the lower recruiunent level.

Exploratory assessments using XSA gave terminal F4_9

values similar to or a bit lower than TSA, in the range of
0.2-0.4 for both methods.

Source of information: Report of the North-Western
Working Group, AprillMay 2001 (ICES CM
2oollACFM:20).

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comment: Saithe are taken in
a mixed demersal fishery although they may be targeted
at certain times, especially in times of high stock
abundance. In order to protect juvenile fish, fishing is
prohibited in areas where the number of small saithe in
the catches exceeds a given percentage.

ICES recommends to evaluate the possibility of
imposing closed areas to protect spawning aggregations
of saithe.

Time selies analysis (TSA) using catch at age data only,
with an estimated linear trend in recruitment, was used to
estimate fishing mortalities. Migrations from other stocks
were included in the stock assessment for the second
time.

Catch data (Tables 3.2.4.1-2):

Average Current
Fmu

FO.l

Fmet!

Fish Mort
Ages 4-9

0.342
0.409
0.145
N/A

YieldIR

1749.955
1754.813
1549.049

SSBIR

4529.013
3908.899
8563.871

1987 TAC 64 70 81

1988 TAC 64 80 77

1989 TAC 80 80 82

1990 TAC 80 90 98

1991 TAC 87 65 103

1992 TAC 70 752 80

1993 Marginal gains from increase in F 75 1 952 72

1994 No measurable gains from increase in F 841 852 64

1995 No measurable gains from increase in F 7i 752 49

1996 No measurable gains from increase in F 651 702 41

1997 No measurable gains from increase in F 5i 50' 37

1998 F below Fm" = 0.23 30' 302 32

1999 F below 60% of F(97) 28 302 31

2000 F below 60% of F(98) 24 302 33

2001 F=70% of F(99) 25 30'
2002 No directed fishing

ICatch at status quo F. 'For year ending 31 August. Weights in '000 t.
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Icelandic saithe (Division Va)
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Table 3.2.4.1 Nominal catch (tonnes) of SAITHE in Division Va by countries, 1982-2000, as officially reported
to ICES.

Country 1982 1983 1984 1985 1986 1987 1988 1989
Belgium 201 224 269 158 218 217 268 369
Faroe Islands 3,582 2,138 2,044 1,778 783 2,139 2,596 2,246
France 23
Iceland 65,124 55,904 60,406 55,135 63,867 78,175 74,383 79,810
Norway 1 + 1
UK (Eng!. and Wales) 29
Total 70,913 60,249 64,703 59,086 66,854 82,518 79,235 82,425
WGestimate 66,3762)

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998

Belgium 190 236 195 104 30
Faroe Islands 2,905 2,690 1,570 1,562 975 1,161 803 716 997
France
Germany 1 1 1 3
Iceland 95,032 99,390 77,832 69,982 63,333 47,466 39,297 36,548 30,531
Norway 1
UK (Eng!. and Wales)
Total 98,127 102,316 79,597 71,648 64,339 48,629 40,101 37,264 31,531
WG estimate 102,737')

Country 19991) 20001)

Belgium

Faroe Islands 706 228
France
Germany 2
Iceland 30560 32898
Norway 6
UK (Eng!. and Wales)

Total

WG estimate 31274 33126

1) Provisional.
2) Additional catch of 1,508 t. by Faroe Islands included.
3) Additional catch of 451 t by. Iceland included.
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Table 3.2.4.2 Icelandic saithe (Division Va).

Year Recruitmenl SSB Landings MeanF
Age 3 Ages 4-9

thousands toones toones
1962 31000 131000 50000 0.38
1963 84000 133000 48000 0.36
1964 55000 134000 60000 0.45
1965 94000 161000 60000 0.37
1966 70000 208000 52000 0.25
1967 68000 273000 76000 0.28
1968 60000 341000 79000 0.23
1969 89000 393000 116000 0.30
1970 66000 396000 117000 0.30
1971 51000 378000 137000 0.36
1972 26000 333000 111000 0.33
1973 26000 313000 111000 0.35
1974 25000 287000 98000 0.34
1975 26000 262000 88000 0.34
1976 31000 227000 82000 0.36
1977 22000 184000 62000 0.34
1978 49000 163000 50000 0.31
1979 44000 160000 64000 0.40
1980 28000 160000 58000 0.36
1981 20000 158000 59000 0.37
1982 22000 166000 69000 0.42
1983 33000 159000 58000 0.36
1984 48000 161000 63000 0.39
1985 38000 141000 57000 0.40
1986 75000 174000 66000 0.38
1987 80000 169000 81000 0.48
1988 57000 164000 77000 0.47
1989 31000 168000 82000 0.49
1990 21000 185000 98000 0.53
1991 27000 193000 103000 0.53
1992 15000 180000 80000 0.44
1993 20000 177000 72000 0.40
1994 18000 148000 64000 0.43
1995 23000 115000 49000 0.42
1996 23000 101000 41000 0.41
1997 15000 91000 37000 0.41
1998 8000 85000 32000 0.37
1999 20000 83000 31000 0.38
2000 20000 83000 33000 0.40
2001 20000 84000 0.35

Average 39475 190550 71051 0.38
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3.2.5 Greenland halibut in Sub-areas V and XIV

State of stock/exploitation: The stock is harvested
outside safe biological limits. Recent Fs are estimated
to be above the proposed Fp, and close to FMSY• Even
though the recent historical development of SSB and
fishing mortality are not well estimated, it is likely that
fishing mortality has decreased and biomass increased
in recent years. Survey biomass indices have remained
relatively stable since 1996.

Management objectives: There are no explicit
management objectives for this stock.

Precautionary Approach reference points: The
ASPIC model provides estimates of the biomass relative
to BMSY and of F relative to FMSY• The ratio FIFMSY

equal to 0.67 is used in the advice as an upper boundary
for F.

Advice on management: ICES recommends that the
ratio FIFMSY in 2002 be reduced to below 0.67,
corresponding to catches in 2002 for the total stock
of less than 21 000 t.

Relevant factors to be considered in management:
For a number of years total catches have exceeded the
advised TAC. There is no consistent management in
the three areas (Divisions Va, Vb and XIVb). At
present the fishery in Division Vb is subject to effort
limitation and the fisheries in Divisions XIVb and Va
are catch limited. The agreed TAC in Division Va has
been close to the recommended TAC for the entire area.
The combination of different management measures in
different Sub-areas mean that there is no control over
total fishing mortality for this stock.

100

Comparison with previous assessment and advice:
The previous VPA-based assessment was considered
provisional. Advice of this year is based on a
production model. According to the results of this
model an appropriate Fp, would be 0.25, which is 2/3 of
the estimated FMSY• This fishing mortality will allow
the stock to recover to BMSY in the short term.

. Medium- and long-term projections: Forward
projections of population biomass and fishing mortality
were made under three different harvesting regimes,
including estimates of uncertainty, assuming a catch in
2001 of 30000 t. Fishing at Fp, (2/3FMSY)' it is
expected that the biomass will increase and have a 50%
probability of reaching BMSY by 2004. Fishing at F,q
(-FMSY), biomass will increase more slowly, and it is
expected to have at least a 50% probability of reaching
BMSY by 2010, although the confidence interval is wide.
Fishing at 30 kt annually is expected have a high
probability of B > BMSY in the medium term, but also
implies a considerable risk of a stock collapse.

Elaboration and special comment: Since the nursery
grounds are not known and the juveniles therefore not
monitored, and as Greenland halibut is a slow-growing
species, which first appears in the catches at age 5, a
possible recruitment failure will only be detected in the
fishery some 5-10 years after it occurs.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001lACFM:20).
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Catch data (Tables 3.2.5.1-6):

1IIIIIIlliill.II::illll~;III'I~IIIII!11Iillllllllllirll!
1987 No increase in F 28 30 45 47

1988 No increase in F 28 30 49 51

1989 TAC 33 30 59 61

1990 No advice 45 37 39

1991 TAC 40 30 35 38

1992 TAC 30 25 32 35

1993 No increase in effort 281 302 34 41

1994 No increase in effort 341 30' 29 37

1995 TAC 32 30' 27 36

1996 TAC 21 20' 22 36

1997 60% reduction in F from 1995 13 15' 18 30

1998 70% reduction in F from 1996 11 102 11 20

1999 65% reduction in F from 1997 11 10' 11 20

2000 60% reduction in F from 1998 11 10' 15 26

2001 catch less than 98-99 catch 20 20

2002 F reduced below 0.67*FMSY 21

ICatch at status quo F. 'Year ending 31 August. Weights in '000 t.

Greenland halibut in Sub-areas V and XN

Landings
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Table 3.2.5.1 Greenland halibut. Nominal catches (tonnes) by countries, in Sub-areas V, XII and XIV 1981-
2000, as officially reported to ICES.

Country 1981 1982 1983 1984 1985 1986 1987 1988 1989

Denmark 6 +
Faroe Islands 767 1532 1 146 2502 1052 853 1096 1378 2319

France 8 27 236 489 845 52 19 25

Gennany 3007 2581 1 142 936 863 858 565 637 493

Greenland + I 5 15 81 177 154 37 11

Iceland 15457 28300 28360 30080 29231 31044 44780 49040 58330

Norway 2 2 3 + 2 1 3

Russia

UK (EngI. and Wales)

UK (Scotland)

United Kingdom

Total 19239 32441 30891 34024 32075 32984 46622 51 118 61156

Working Group estimate 61396

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998

Denmark I
Faroe Islands 1803 1566 2128 4405 6241 3763 6148 4971 3817

France 3 2 29 11 8

Gennany 336 303 382 415 648 811 3368 3342 3056

Greenland 40 66 437 288 867 533 1162 1 129 747

Iceland 36557 34883 31955 33987 27778 27383 22055 18569 10728
NOIway 50 34 221 846 1173 1 1 810 2164 1939 1367

Russia 5 10 424 37 52

UK (Engl. and Wales) 27 38 109 811 513 1436 386 218 190

UK (Scotland) 19 26 84 232 25 26 43

United Kingdom

Total 38813 36890 35259 40780 37305 36006 35762 30242 20360

Worlcing Group estimate 39326 37950 35423 40817 36958 36300 35825 30267

Country 1999 2000
Denmark
Faroe Islands 3884 4856

France 13

Gennany 3082 3271

Greenland 200

Iceland 11 180 14369
Norway 1633 1514
Russia 138 183

UK (Eng!. and Wales) 261

UK (Scotland) 69

United Kingdom 413

Total 20447 24619

Working Group estimate 20784 21477

1 Provisional data.
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Table 3.2.5.2 Greenland halibut. Nominal catches (tonnes) by countries, in Division Va 1981-2000, as officially
reported to ICES.

Country 1981 1982 1983 1984 1985 1986 1987 1988 1989
Faroe Islands 325 669 33 46 15 379 719
Germany

Greenland
Iceland 15455 28300 28359 30078 29195 31027 44 644 49000 58330
Norway + + 2
Total 15780 28969 28392 30124 29197 31027 44 659 49379 59049

Working Group estimate 59272 2

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998

Faroe Islands 739 273 23 166 910 13 14 26 6

Germany 2 4 9

Greenland 1

Iceland 36557 34883 31955 33968 27696 27 376 22055 16766 10580

Norway

Total 37296 35 156 31978 34134 28608 27391 22073 16792 10595

Working Group estimate 37308 3 35413 4

Country 1999 2000 1

Faroe Islands 9 5

Germany 13 22

Greenland

Iceland 11087 14369

Norway 5 I

UK (EJWII) 26

UK Scottland 3

UK

Total II 143 14396

Working Group estimate 14519

1 Provisional data.
2 Includes 223 t catch by Norway.
3 Includes 12 t catch by Norway.
4 Includes additional catch of 257 t by Iceland.
S Includes additional 125 t by Iceland.
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Table 3.2.5.3 Greenland halibut. Nominal catches (tonnes) by countries. in Division Vb. 1981-2000, as
officially reported to ICES.

Country 1981 1982 1983 1984 1985 1986 1987 1988 1989
Denmark 6 +
Faroe Islands 442 863 1112 2456 1052 775 907 901 1513
France 8 27 236 489 845 52 19 25
Germany 114 142 86 118 227 113 109 42 73
Greenland
Norway 2 + 2 2 2 + 2 3
UK (Eng!. and Wales)
UK (Scotland)
United Kingdom
Total 566 1032 1436 3065 2126 940 1043 969 1589

Working Group estimate 1606 2

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998

Denmark

Faroe Islands 1064 1293 2105 4058 5163 3603 6004 4750 3660

France 6 3 J 2 1 28 29 11 8 J

Germany 43 24 71 24 8 I 21 41

Greenland

Norway 42 16 25 335 53 142 281 42 114 I

UK (Engl. and Wales) I 15 31 122

UK (Scotland) 1 27 12 26 43

United Kingdom

Total 1149 1 333 2206 4434 5225 3832 6469 4870 3825

Working Group estimate 1282 3 1662 4 2269 5 3826 7

Country 1999 2000 J

Denmark
Faroe Islands 3873 4812

France 13 9

Germany 22 6

Greenland

Norway 87 J 110

UK (Engl. and Wales) 9

UK (Scotland) 66

United Kingdom 151

Total 4057 5092

Workiug Group estimate 4265 8

1 Provisional data.
1 Includes 17 t taken by France.
3 Includes 133 t taken in Division IIa.
4 Includes 317 t taken in Division IIa (Faroese waters) + France 12 t.
5 Includes 63 t taken in Division IIa (Faroese waters).
6 Quantity unknown 1989-1991.
7 Includes 3661 t taken in by Faroe Islands.
8 Includes 4078 t by Faroe Islands. 3 t by France.
9 Reported to Faroese authorities as Vb.
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Table 3.2.5.4 Greenland halibut. Nominal catches (tonnes) by countries, in Sub-area XIV 1981-2000, as
officially reported to ICES.

Country 1981 1982 1983 1984 1985 1986 1987 1988 1989
Faroe Islands 78 74 98 87
Germany 2893 2439 1054 818 636 745 456 595 420
Greenland + 1 5 15 81 177 154 37 11
Iceland 1 2 36 17 136 40 +
Norway +
Russia +
UK (EngL and Wales)
UK (Scotland)

United Kingdom

Total 2893 2440 1060 835 753 1017 820 770 518
Woeking Group estimate

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998
Denmark 1 + +
Faroe Islands 181 168 147 130 148 151
Germany 293 279 311 391 639 808 3343 3301 3399
Greenland 40 66 437 288 866 533 1 162 1129 747 1,10

Iceland 19 82 7 1803 148
Norway 8 18 196 511 1 120 1668 1881 1897 I 1253
Russia 5 10 424 37 52
UK (Engl. and Wales) 27 38 108 796 513 1405 264 218 190
UK (Scotland) 18 26 84 205 13
United Kingdom
Total 368 401 1075 2212 3472 4783 7218 8533 5940
Woeleing Group estimate 736 2 875 3 1 176 4 2249 5 3 125 6 5077 } 7283 8 8558

Country 1999 2000 I

Denmark
Faroe Islands 2 39
Germany 3047 3243
Greenland 200 1,12

Iceland 93
Norway 1541 1404
Russia 138 I 183
UK (Eng!. and Wales) 226
UK (Scotland)

United Kingdom 262

Total 5247 5131
Working Group estimate 5376 II 6958 13

I Provisional data.
2 Includes 370 t taken by Japan.
3 Includes 315 t catch taken by Japan and 159 t by other countries as reported to Greenland.
4 Indicates additional catches taken by Germany (96 t) and UK (17 t) as reported to Greenland.
5 Indicates additional catches taken by Germany (37 t), Norway (238 t) UK (182 t) and Japan (62 t) as reported to

Greenland.
6 Total reported to Greenlandic authorities are used in assessment: 159 t trawl (Norwegian charter), 205 t gillnets

(Norwegian charter). 405 t from Norway not included in working group estimate.
7 Includes 273 t offshore gillnets (Greenland charter).
8 Working group estimates as in Table 6.1.5. Includes 72 t by Germany.
9 Includes additional catch of 25t as reported by Norwegian authorities (1858 t inside 200 EEZ, 64 t outside EEZ).
10 Includes 138 t reported as area unknown.
II Includes 125 t by Faroe Islands, 206 t by Greenland.
12 Excluding 4732 t reported as area unknown.
13 Includes: 1523 t by Norway 102 t by Faroe Islands, 3343 t by Germany, 1910 t by Greenland, 180 t by Russia, as

reported to Greenland authorities.
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Table 3.2.5.5 Greenland halibut. Nominal catches (tonnes) in Sub-area XII, as officially reported to ICES.

Country 1996

Faroe Islands
Norway 2

Total 2

1997

47

47

1998 1999 2000

Table 3.2.5.6 Greenland halibut in Sub-areas V and XIV

Year Landings

tonnes

106

1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average

21872
24237
33823
28973
26473
20463
36280
23494
6045

16578
14349
23616
31252
19239
32441
30891
34024
32075
32984
46622
51118
61396
39326
37950
35423
40817
36958
36300
35825
30267
20360
20784
21477
30416
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Figure 3.2.5.1 Various commercial and survey indices of Greenland halibut.
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3.2.6 Redfish in Sub-areas V, VI, XII and XIV

3.2.6.a Overview

Stocks: There are two main commercial species of
redfish in Suh-Areas V, XII, and XN, Sebasles milrinus
and S. menlella. In Division Va a small fishery has
recently developed on the third redfish species, S.
viviparus. There are indications that S. marinus includes
a genetically distinct component "giant" S. marinus,
with a different depth distribution than typical S.
milrinus. The stock structure of S. men/ella is complex
and uncertain, but there are indications that there may
be at least "oceanic", "pelagic deep-sea" and "deep-sea"
stocks or stock components. Both the "oceanic" and
''pelagic deep-sea" forms in the Inninger Sea are
sometimes referred to as pelagic redfish, to differentiate
them from the redfish associated with the slope and
shelf areas. Thus the redfish fisheries in Sub-areas V,
XII, and XIV operate on several stocks.

Of these stocks, typical S. marinus is mainly distributed
in the shallower shelf areas, down to about 500 m depth.

The relationships of the various forms of S. menlella are
complex, and not clearly differentiated. "Oceanic" and
"pelagic deep-sea" forms of S. men/ella both have
pelagic distributions in the open Irminger Sea, and both
can be found in depths from 100 to 1000 m. The
"pelagic deep-sea" form is much more common than the
"oceanic" form at depths greater than 500 m, and is
exploited primarily by pelagic trawls. The "oceanic"
form has its highest concentrations at depths less than

500 m, where it is exploited by the same fishing gears as
the "pelagic deep-sea" form. The "deep-sea" form has a
distribution more closely associated with the continental
shelf than either of the other forms, with a depth
distribution from below 1000 m up to above 500 m,
where it overlaps with typical S. milrinus. The "deep
sea" form is exploited primarily by otter board trawls,
although other gears are also used.

Genetic methods suggest that these three forms of S.
men/ella are genetically distinct, and that some types
may even have additional substructure. However, in
terms of distribution in the sea, there is substantial
overlap of "pelagic deep-sea" and ('oceanic" fonus in
the open sea. The distribution of the "pelagic deep-sea"
form extends northward close enough to the continental
shelf to overlap with the "deep-sea" form, and there
may be exchange between the "oceanic" form and the
"deep-sea" form at depths around 500 m near the
continental slope as well. The figure below illustrates
the complexities and uncertainties of the distributions of
the species and forms of Sebasles in the Northwest area.
Research continues to clarify the genetic relationships
among the various forms, but regardless of future
advances in that area, the morphological similarities
among species and forms, and the overlapping
distributions among them will continue to present
difficulties for assessment and management of these
resources.

Oceanic
S.mentella

Pelagic
Deep-sea
S.mentellaJ

_•.5D.D

.......~.P.I!L(!!!L _ __ _.__ _._ _._.._ _.__ _ .._.._ _._ _._ _ _.

Om Pelagic components Shelf components
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Historic development of the fishery: Redfish in
Division Va are mainly caught by trawlers using
demersal and pelagic trawl. S. tI1i1rinus is Ille predominant
species down to depllls of about SOO m, whereas deep-sea
S. mentella contributes mostly to Ille catches at greater
depllls. The Icelandic fleet takes Ille major part of Ille
catches, but vessels from Germany and Faroe Islands
also fish in Division Va. In recent years Ille Icelandic
fleet has also caught pelagic S. mentella in Ille deeper
parts of Division Va using pelagic trawl.

In Division Vb, redfish are mainly caught by trawlers
using demersal trawls. Down to about SOO m, S. tI1i1rinus
is Ille most important redfish species, and pair-trawlers
are Ille most important fleet. Deeper Illan about SOO m,
redfish catches consist almost exclusively of deep-sea S.
mentella taken mostly by otter-board trawlers larger Illan
1 000 lIP. The Faroese catches constitute more Illan 90%
of Ille redfish catches in Illis division. Otter-board
trawlers from Germany and France occasionally target
Illese stocks. The remainder of Ille total catches is mainly
by-catch in olller demersal fisheries.

Redfish catches taken by several countries in Sub-area
VI are considered to be mainly by-catch in demersal
fisheries, These catches are negligible in comparison willl
redfish catches in Sub-areas V, XII and XN.

110

Catches in Sub-area XII are mainly pelagic S. mentella
and are taken by trawlers using pelagic trawls. At least 13
fleets have joined Illis fishery mainly from Russia,
Germany, Iceland, Faroe Islands and Norway.

In Sub-area XIV bolll S. tI1i1rinus and all S. mentella
stocks are exploited. On Ille Greenland shelf and slopes,
S. marinus dominates Ille trawl catches above SOO m,
whereas deep-sea S. mentella dominates below SOO m.
Most of Ille catches are taken by German freezer trawlers.
In 1982 a pelagic trawl fishery started exploiting Ille
oceanic S. mentella in Ille deeper parts of Sub-area XlV.
Since 1990 Ille main fleets are from Rnssia, Norway,
Iceland and Germany. In recent years, vessels from
several olller countries have joined Illis fishery, mainly
outside Ille EEZs of Iceland and Greenland.

In Sub-areas Va, XU and XIV, a pelagic fishery has
developed at depllls greater Illan SOO m to target S.
mentella. In 2000 a substantial proportion of Ille pelagic
S. mentella catch was taken below SOO m deplll. For Ille
first time, Illere was significant fishing effort extended
from ICES Division XII into NAFO Sub-area IF in Ille
autumn of 2000.

Landings: The total landings from Ille redfish stock
complex (i.e. redfish in all sub-areas) are given in Tables
3.2.6.a.l-S.
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Table 3.2.6.a.l REDFISH. Nominal catches (tonnes) by countries, in Division Va 1986·2000, as officially
reported to ICES.

Country 1986 1987 1988 1989 1990 1991 1992
Belgium 423 398 372 190 70 146 107
Faroe Islands 144 332 372 394 624 412 389
Gertnany
Iceland 85,992 87,768 93,995 91,536 90,891 96,770 94,382
Norway 2 7 7 1
Total 86,561 88,505 94,746 92,121 91,585 97,328 94,878
WG estimate 86,670 88,505 94,762 92,121 91,585 97,328 96,846

Country 1993 1994 1995 1996 1997 1998 19991 20001

Belgium 96 50
Faroe Islands 438 202 521 309 242 280 210
Germany 46 229 233 284 428 513
Iceland 2 96,577 95,091 89,474 67,757 73,976 108,830 67,132 84,870
Norway 134 18 50
Total 97,IIl 95,389 90,224 68,433 74,218 108,994 67,578
WG estimate 99,714 IIO,861 91,767 72,909 89,519 II0,498 104,938 88,837
I) Provisional.
') Oceanic S. mentella not included in the officially reported catches.

Table 3.2.6.a.2 REDFISH. Nominal catches (tonnes) by countries, in Division Vb 1986-2000, as officially
reported to ICES.

Country 1986 1987 1988 1989 1990 1991 1992
Denmark 36 176 8 +
Faroe Islands 15,224 13,477 12,966 12,636 10,017 14,090 15,279
France 752 819 582 996 909 473 II4
Gertnany' 5,142 3,060 1,595 1,191 441 447 450
Iceland 21
Norway 2 5 5 21 20 34
Russia 15
UK (EIW/NI) + 3 21
UK (Scotland) 8
United Kingdom
Total 21,156 17,537 15,156 14,844 II,388 15,033 15,921
WG estimates 21,476 17,538 15,508 15,068 11,737 15,037 15,993

Country 1993 1994 1995 1996 1997 1998 1999 1 2000 i

Denmark
Faroe Islands 9,687 8,872 7,978 7,286 7,199 6,484 6191 5,748
France 1 32 90 III 62 98 IIO 282
Gertnany' 239 155 91 189 36 207 79
Norway 16 34 36 33 1 25 1 391 40 43
Russia 44 3
UK (EIWINI) 28 1 2 40 + 4 15
UK (Scotland) 1 18 24 43 36 27 46
United Kingdom 253

Total 10,047 9,173 8,242 7,653 7,394 6,664 308
WG estimates 10,422 9,173 8,251 7,655 7,397 6,654 6,730 8,899

I) Provisional.
') Fortner GDR and GFR until 1991.
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Table 3.2.6.a.3 REDFISH. Nominal catches (tonnes) by countries, in Sub-area VI 1986-1999, as
officially reported to ICES.

Country 1986 1987 1988 1989 1990 1991 1992
Faroe Islands I 61 22 6
France 480 1,032 1,024 726 684 483 127
Germany 24 16 I 6 8
Ireland I
Norway 14 2 I 2 5 + 4
UK (Eng!. and Wales) 2 3 75 I 29 12 4
UK (Scotland) 10 17 6 6 6 40 32

Total 530 1,054 1,123 797 730 565 174
WG estimates 530 1,054 1,123 797 730 565 174

Country 1993 1994 1995 1996 1997 1998 1999 2000 1

Faroe Islands 2 12 44 0
France 1 268 555 529 489 395 297
Germany 77 87 5 9 1 1
Ireland I 4 10 34
Norway 3 2 I 61 51 31 8 11
Portugal 1
Russia 243 461
UK (EIWINI) 4 9 105 54 19 12 4
UK (Scotland) 94 118 500 603 518 364 762
United Kingdom 424

Total 447 771 1,146 1,161 960 678 1,016
WG estimates 447 771 1,146 1,712 960 678 1,016 1,661
1) Provisional.
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Table 3.2.6.a.4 REDFISH. Nominal catches (tonnes) by counUies, in Sub-area XII 1986-2000, as officially
reported to ICES and/or FAO.

Country 1986 1987 1988 1989 1990 1991 1992
Bulgaria 1,617 628
Estonia 1,810
Faroe Islands
France
Germany 353 7 62 1,084
Greenland 567 9
Iceland 185 95 361
Latvia 780
Lithuania 6,656
Netherlands
Norway 249 726 380
Poland 112
Portugal
Russia2 24.131 2.948 9,772 15,543 4,274 6,624 2,485
Spain
UK(EIWNI)
UK (Scotland)
Ukraine
Total 24,131 2,948 9,772 16.575 6,332 7,507 14,193
WG estimates 24,131 2,948 9,772 17,233 7.039 10.061 23.249

Country 1993 1994 1995 1996 1997 1998 1999 20001

Bulgaria 3,216
Estonia 6,365 17,875 16,854 7.092 3,720 3.968 2,108 4000
Faroe Islands 4,026 2,896 3,467 3,127 3,822 1,793 4,656 2833
France 3
Germany 6,459 6,354 9,673 4,391 8,866 9,746 8,204 1128
Greenland 710 1,856 3,537 1,180
Iceland 8,098 17,892 19,577 3,613 3,856 1,311 5,072 5100
Japan 1,148 416 31 31
Latvia 6,803 13,205 5,003 1,084
Lithuania 7,899 7,404 22,893 10,649 1,769
Netherlands 13
Norway 5,911 4,514 3,893 1,013 2,699 263' 2,040 2238
Poland 662 12
Portugal 503
Russia 4,106 10,489 34,730 606 89 5,982 9243
Spain 20 410 1,155 1,814
UK(EIWNI) 33
UK(Scotland) 13
UK +
Ukraine 2,782 5,561 3,185 518 188
Total 56,375 86,190 122,312 45,590 49,103 22,482 28,250
WG estimates 72,529 94,189 132,039 42,630 19,843 22,449 24,085 20,172

1) Provisional.
') Former USSR until 1991.
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Table 3.2.6.a.5 REDFISH. Nominal catcbes (tonnes) by countries, in Sub-area XN 1986-2000, as
officially reported to ICES and/or FAO.

Country 1986 1987 1988 1989 1990 1991 1992
Bulgaria 11,385 12,270 8,455 4,546 1.073
Denmark
Faroe Islands 5 382 1.634 226 115 3,765
Germany, Dem. Rep, 8,574 7,023 22,582 8,816
Germany, Fed. Rep. 5,584 4,691
Germany 11,218 9,122 7,959
Greenland 9,542 670 42 3 24 42 962
Iceland 814 3,726 7,477 12,982
Norway 6,070 4,954 14,000
Poland 149 25
Russia 2 60,863 68,521 55,254 7,177 3,040 2,665 1,844
UK (Eng!. and Wales) 5 39 219 178
UK (Scotland) 3 + 28
United Kingdom

Total 96,102 93,582 87,967 21,587 25,193 24.594 41,718
WG estimates 96,102 95,824 91.676 24,520 31,261 28,400 48,513

Country 1993 1994 1995 1996 1997 1998 1999 20001

Estonia 3,811
Bulgaria
Denmark
Faroe 3,095 164 8 298 123 47 4
Germany 26,969 22,406 9,702 16,996 11,610 9,709 8,935 7,840
Greenland 264 422 2,936 2,699 193 296
Iceland' 11.650 29,114 8.947 49,381 33,820 6,441 43.062 23,500
Norway 8,351 2,546 2,890 6,286 1 433 I 864 1 4,205 3,698
Poland 114
Portugal 1,887 5,125 2,379 3,674 4,133 4,302 4 3,731
Russia 6,560 13,917 9,439 45,142 36,930 25,748 11,571 14,851
Spain 4,534 3,897 7,552 2,763
UK 241 138 48 247 28 43
UK 8 4 10 6
United 68 45
Total 57,138 70,598 43,639 127,331 94,477 50,044 72,143
WG 57,269 59,776 43,141 134,594 88,070 55,395 49,407 42,295
I) Provisional data.
2) Former USSR until 1991.
') Officially reported catches includes Oceanic redfish caught in Sub-division Va.
4) Reported as VIXIIIXIV.
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Fishing areas of the pelagic redfish by periods in 1998, including data from Germany, Iceland,
Greenland and Norway. The scale given on the pictures indicates the catches in tonnes per square
nautical mile. Total catch registered for each period is also shown on the figures.
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Fishing areas of the pelagic redfish by periods in 2000, including data from Germany, Iceland and
Greenland. The scale given on the pictures indicates the catches in tonnes per square nautical mile.
Total catch registered for each period is also shown on the figures,
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1985·2000 Survey Catches of S. mentella >= Hcm (numbers/o.5h)

o

1985·2000 Survey Catches of S. marinus >= Hcm (numbers/o.5h)

1985·2000 Su.rvey Catches of Sebates spp. <17cm (numbers/o.5h)

Figure 3.2.6.3.9 Distribution of 1985-2000 survey catches of S. mar/nus 2:17cm, S. mentella 2:17cm and
unspecified juveniles redfish in numbers/0.5h around Greenland and Iceland at 0-400 m depth.
The redfish box is dark shaded.
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3.2.6.b Sebastes marinus in Sub-areas V, VI, XII and XIV

State of stock/fishery: The stock is considered to be
ontside safe biological limits. According to survey
information, the stock in Division Va has fluctuated
between Vp, and Vlim since 1990 (Figure 3.2.6.b.I). In
Sub-area XlV the German groundfish survey has
shown an almost continuous decrease in biomass
indices by more than 90% since 1986, and S. marinus
at East-Greenland has been nearly depleted in the most
recent six years (Figure 3.2.6.b.2). In Division Vb

catches have declined since 1985 to a low level in
recent years, which is also reflected in the commercial
CPUE (Figure 3.2.6.bA). Research surveys indicate
that the 1990/91 year class is the only year class likely
to recruit as average or strong in lhe near future, but its
size is uncertain.

Management objectives: There is no explicit
management objective for this stock.

(V)CPUE' d
Precautionary Approach reference points (unchanged since 1999):
ICES ts th tth I t' f th t k b d th hs~ges a e re a lye state 0 e soc e assesse roUl!' survey In ex series

ICES considers that: ICES proposes that:

Vlim = 20% of highest observed survey index. Vp, be set at 60% of highest observed survey index.

Technical basis:
The basis for the calculation of the Vp, is a survey index series starting in 1985 (Figure 3.2.6.b.l). Since 1990 the
average V has been around half of Vm~. This has not resulted in any strong year classes compared to higher V's. A
precautionary Vp, is therefore proposed at Vm~*0.6, corresponding to the V's associated with the most recent strong
vear class.

Advice on management: ICES advises that effort
should be reduced by 25%, corresponding to catches
not exceeding a total of 29 000 t in ICES Divisions
Va and Vb, As the fishable stock of S. marinus in
Sub-area XIV is depleted, ICES advises that there
be no direct fishery for S. marinus in that Sub-area.
Fishing effort should not be allowed to expand on
the incoming 1990/91 year class to keep the stock
from decreasing in the near future.

Relevant factors to be considered in management:
Apart from the 199011991 year class, no strong
recruitment is expected for the stock for several years.

The effort in Division Va seems to have been reduced
considerably since 1995, and a catch of 29 000 t
corresponds to a 25% reduction in 2000 effort. In Sub
area XIV the fishable stock of S. marinus is depleted.

Elaboration and special comment: S. marinus are
mainly taken by trawlers in depths down to 500 m. In
Division Va the catch is mainly taken by Icelandic
trawlers, while in Division Vb Faroese trawlers
predominate. In Sub-area XIV the catches are mainly
by-catch in shrimp fisheries. Total catches decreased
almost continuously from 1983-1996, but have
increased slightly since then. The decline occurred in
all sub-areas. In order to reduce the catches of S.
marinus in Division Va, an area closure was imposed in
1994 and the quotas have been reduced in the most
recent years.

Icelandic survey data, data from a German groundfish
survey in Sub-area XlV, and from the Faroes
groundfish survey in Division Vb are used as indicators
of the stock size in the respective areas.

Comparison with previous assessment and advice:
The assessment and advice are in line with those given
last year.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001/ACFM:20).

Catch forecast for 2002: Catch in 2002 was estimated
as a function of the average survey index 1999-2001
and the effort in 2000.
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Catch data (Table 3.2.6.b.l):
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1987 No increase in F 83 77 115

1988 No increase in F 84 90 121

1989 TAC1 117! 57 III

1990 TAC1 1161 67 III

1991 Precautionary TAC 77(1171
) 56 124

1992 Precautionary TAC 76(1I6!) 56 119

1993 Precautionary TAC! 120! 50 124

1994 PrecamionaryTAC. if required 1001 43 127

1995 TAC 90! 45 101

1996 TAC for Va (28); precautionary TAC for Vb and XIV 32' 37 79

1997 Effort 75% of 1995 value 32' 40 83

1998 Effort reduced in steps of 25% from the 1995 level 37.2' 39 77

1999 Effort not increased compared to 1997 35' 42 77

2000 Catch not increased compared to 1998 35' 44 80

2001 Effort not increased compared to 1999 33,,3

2002 25% reduction in effort 294

Weights in '000 t. 1 Deep-sea S. mentella and S, marinus combined, 's. marinus only, 3 In Va only, 4Both Va and Vb
and XlV.

Sebastes marinus in Sub-areas V. VI, XII and XlV
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Table 3.2.6.b.l S. marinus. Landings (in tonnes) by area used by the Working Group.

Year Va Vb VI XII XIV Grand Total

1978 31,300 2,039 313 0 15,477 49,129
1979 56,616 4,805 6 0 15,787 77,214
1980 62,052 4,920 2 0 22,203 89,177
1981 75,828 2,538 3 0 23,608 101,977
1982 97,899 1,810 28 0 30,692 130,429
1983 87,412 3,394 60 0 15,636 106,502
1984 84,766 6,228 86 0 5,040 96,120
1985 67,312 9,194 245 0 2,117 78,868
1986 67,772 6,300 288 0 2,988 77,348
1987 69,212 6,143 576 0 1,196 77,127
1988 80,472 5,020 533 0 3,964 89,989
1989 51,852 4,140 373 0 685 57,050
1990 63,156 2,407 382 0 687 66,632
1991 49,677 2,140 292 0 4,255 56,364
1992 51,464 3,460 40 0 746 55,710
1993 45,890 2,621 101 0 1,738 50,350
1994 38,669 2,274 129 0 1,443 42,515
1995 41,516 2,581 606 0 62 44,765
1996 33,558 2,316 664 0 59 36,597
1997 36,342 2,839 542 0 37 39,761
1998 36,771 2,565 379 0 109 39,825
1999 39,824 1,436 773 0 7 42,040
2000 41,110 1,558 776 0 89 43,533
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3.2.6.c Deep-sea Sebastes mentella on the continental shelf in Sub-areas V, VI and
XIV

State of stock/exploitation: The stock as whole is
considered to be inside safe biological limits although
status varies among regions. All CPUE indices show a
substantial reduction from a high in the late 1980s, but
from the mid-1990s the CPUE index from the Icelandic
bottom fishery has remained relatively stable, slightly
above Up,.

Since 1994 total catches have declined by about 50%,
although the decline is not completely the consequence
of declining stock status. Some of the decline is due to

catch restncllons which have substantially reduced
effort since 1994.

Based on survey results the SSB of deep-sea S. mentella
on the continental shelf in Sub-area XIV remains
severely depleted (Figure 3.2.6.c.2).

Management objectives: There is no explicit
management objective for this stock. However, for any
management objectives to meet precautionary criteria U
should be greater than Up,.

Precautionary Annroach reference noints:
ICES considers that: ICES oroooses that:

The maximum index in the CPUE series from the Upa=Umax/2.
Icelandic commercial bottom trawl fishery set as Um~. U1im=Umax/5.

Technical basis:
The basis for the calculation of the Up, is a CPUE data series from the commercial fishery in Division Va starting in
1985 (Fi ure 3.2.6.c.I).

Advice on management: ICES advises that the effort
should not increase above the current level.
Accordingly, the catch for the total stock should not
exceed 36 000 t, As the fishable stock of S. mentella
in Sub-area XIV is depleted ICES advises that there
should be no direct fishery for S. mentella in tbat
Sub-area.

Relevant factors to be considered in management:
The Gennan surveys in East Greenland cover nursery
grounds for S. mentella. The survey observed strong
cohorts in 1995-1998, with record high catches in
1997. The cohorts have emigrated from the survey area
and coincide with strong incoming cohorts in both
pelagic deep-sea S. mentella and oceanic S. mentella.
Therefore, the nursery grounds of S. mentella on the
continental shelf in Sub-area XIV probably supply
recruits to both the pelagic redfish stocks in the
Inninger Sea and the shelf stock in Divisions Va and
Vb. The possible strong cohorts observed in the survey
could enter the fishable stock 5-10 years after
appearing in the surveys.

Comparison with previous assessment and advice:
The CPUE series, which is the basis for the advice has
been revised. This has changed the perception of the
state of the stock from being somewhat below Up, to
being slightly above Up,. The advice given for 2001
(22000 t) was for Division Va, but the advice for 2002
(36000 t) is for the entire stock.

ICES Cooperative Research Repon No. 246

Catch forecast for 2002: Catch in 2002 was estimated
as a function of an average standardized CPUE series
1998-2000 and the effort in 2000.

Elaboration and special comment: In Division Va
deep-sea S. mentella are taken mainly by Icelandic
trawlers in depths greater than 500 m. In Division Vb
the fishery is carried out mainly by Faroese trawlers,
though some by-catch is taken by other countries
fishing demersal species. In Sub-area XIV the catch is
taken largely by German freezer trawlers. The annual
catches almost doubled in the early 1990s, but since
then have decreased to the level of the 1980s. The
increase was mainly caused by an increase in Division
Va, both in the demersal and a temporarily developed
pelagic fishery, and by an increase in Sub-area XIV in
1993-1994.

Data and assessment: No data were available to make
an analytical assessment. CPUE data are available from
Icelandic trawlers in Division Va (1986-2000), the
Faroese fishery in Division Vb (1985-2000), and from
the Gennan groundfish survey in Sub-area XIV (1982
2000).

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
200I/ACFM:20).
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Catch data (Table 3.2.6.c.l):
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80

7735

37

1987 Precautionary TAC 41-58 38 115

1988 PrecautionaryTAC 41-58 31 121

1989 TACI 1171 54 III

1990 TACI 1161 44 III

1991 Precautiouary TAC (40) 11i 68 124

1992 Precautionary TAC (40) 1161 63 119

1993 Precautionary TACI 1201 74 124

1994 PrecautionaryTAC, if required 1001 84 127

1995 TAC 901 56 101

1996 PrecautionaryTAC (45 in Va; 23 in VI and XIV) 68' 42 79

1997 Effort 75% of 95-value 39' 43 83

1998 Fishing mortality be further reduced towards the 86- 38 77
90 levels

1999 Fishing mortality be further reduced towards the 86-
90 levels

2000 Fishing effort be further reduced by 25%

2001 Fishing effort be reduced by 25% from 1998 level 22'

2002 Status quo fishing effort 36'

Weights in '000 t. 1 Deep-sea S. mentella and S. marinus combined. 'Deep-sea S. mentella only. 'In Va only. 4 For
entire Sub-area V.

Deep-sea Sebastes mentella Sub-areas V, VI and XIV

Landings

90
80

; 70
~ 60
~ 50
.5

f ~~
:; 20 Inn
'" 10 'II

0+LJ..,LJ.,,u.,.u.,.u,.l.J,.l.J.,J-1,U,.u.,.u.,.LJ.,..t..J.,JLJ.,.l.J,.l.J,.L1,U,.u.,.u.,.LJ.,..t..J.,JLJ..i

t978 1983 t988 t993 1998

130 ICES Cooperative Research Repon No. 246



Table 3.2.6.c.1 Deep-sea S. mentella on the continental shelf. Landings (in lonnes) by area used by the Working
Group.

Year Va Vb VI XII XIV Total

1978 3.902 7,767 18 0 5,403 17,090
1979 7,694 7,869 819 0 5,131 21,513
1980 10,197 5,119 1,109 0 10,406 26,831
1981 19,689 4,607 1,008 0 19,391 44,695
1982 18,492 7,631 626 0 12,140 38,889
1983 37,115 5,990 396 0 15,207 58,708
1984 24,493 7,704 609 0 9,126 41,932
1985 24,768 10,560 247 0 9,376 44,951
1986 18,898 15,176 242 0 12,138 46,454
1987 19,293 11,395 478 0 6,407 37,573
1988 14,290 10,488 590 0 6,065 31,433
1989 40,269 10,928 424 0 2,284 53,905
1990 28,429 9,330 348 0 6,097 44,204
1991 47,651 12,897 273 0 7,057 67,879
1992 43,414 12,533 134 0 7,022 63,103
1993 51,221 7,801 346 0 14,828 74,196
1994 56,720 6,899 642 0 19,305 83,566
1995 48,708 5,670 540 0 819 55,737
1996 34,741 5,337 1,048 0 730 41,856
1997 37,876 4,558 418 0 199 43,050
1998 33,125 4,089 298 3 1,376 38,890
1999 28,590 5,294 243 0 865 34,992
2000 30,696 4,893 885 0 994 37,468
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Figure 3.2.6.c.1

132

CPUE, relative to 1986, from the Icelandic bottom trawl fishery for deep-sea S. mentella on the
continental shelf, based on a GUM model (a) and based on simple mean (b). The GUM model
shows the modeled development using GUM, includiug hauls where redfish deeper than 500 m
compose 50% or more of the total catch in each haul. Simple mean means CPUE calculated on
hauls where redfish deeper than 500 m compose 10% (50, 70, or 90% lines are also shown) or
more of the total catch in each haul.
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Deep-sea S. mentella>=17 em) on the continental shelf. Survey abundance indices for East and
West Greenland and Iceland as derived from the German and Icelandic groundfish surveys.
1985-2000.
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134

Observed and estimated CPUE and time plot of estimated F and B ratio for S. mentella. using the
ASPIC production model.
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3.2.6.d Pelagic fishery for Sebastes mentella in the Irminger Sea

The stock structure of deep-sea redfish S. mentella in
Sub-area XII, Division Va and Sub-area XIV and
NAFO Div. IF remains generally uncertaiu. There is a
differeuce in the depth distribution of the two pelagic
redfish types, namely the 'oceanic S. mentella', mainly
above 500 meters, and the 'pelagic deep-sea S.
mentella', mainly below.

State of stock/exploitation: The stock appears to be at
or below 50% of the biomass in the early the 1980s,
which was estimated to be around 3 million tons,
although stock indicators are uncertain. The 1999
survey indicated a continued reduction in the stock
abundance and biomass above 500 m, with a major
portion of the stock found in the NAFO Div. IF for the
first time. The survey estimated an additional biomass
index of around 500 000 t below 500 m.

A negative trend is seen in the CPUE shallower than
500 m. A recruitment pulse to the fishable stock was
observed in 1999, both below and above 500 m. The
recent catches might be above the 5 % exploitation rate
considered sustainable.

Management objectives: There is no explicit
management objective for this stock. However, for any
management objective to meet precautionary criteria, U
(index for trawl-acoustic surveys) should be greater
than the proposed Up,.

Advice on management: ICES again advises a
reduction of catches in 2002 to below 85 000 t
(including NAFO Div. IF). In addition, ICES advises
that management measures are required to ensure
tbat the possible stock components in the pelagic
fishery in the Irminger Sea will not be overexploited.
These measures are necessary because of the large
decline in biornasses and CPUE during the 1990s,
the low productivity of the stock, and the need to
prevent further declines in the stock.

Comparison with previous assessment and advice:
The most recent survey information is derived from
1999. The next international hydroacoustic survey is
planned for June/July 2001.

Special requests:

NEAFC has requested ICES as follows:

among them, both genetically and in terms of
their population dynamics, is largely unknown.
Moreover, their relative productivities are also
unknown, but may not be equal. In light of these
sources of uncertainty and the risk of local
depletions of populations, which would recover
very slowly, if at all, management should
emphasize distributing effort widely, and
monitoring local units for evidence of depletion.
Associated risks in overexploitation of the
different stock components managed under a
common TAC cannot be quantified.

• Since 1998 a) the fisheries in the northeastern
area in the first half of the year occurred at depths
greater than 500 m and catching larger fish, and
b) the fisheries in the southwestern area in the
second half of the year occurred mainly at depths
shallower than 500 m catching smaller fish.

Relevant factors to be considered in management:
The advised catch of 85 000 t is 75% of the 1997-99
average, a period when catches were unsustainable.

The estimated biomass in the 1999 acoustic survey was
between 10 and 20% of that estimated in the early
1990s. However, the 1999 acoustic survey estimate is
considered an underestimate due to significant changes
in horizontal and vertical stock distribution patterns.

Changes in fishery patterns in recent years forming 2
almost distinct fishing grounds in terms of geographic
distribution and trawling depth, and unknown stock
structure provide further cause for concern. In 2000,
substantial catches were taken for the first time from
the pelagic S. men/ella aggregations discovered
recently in NAFO Div. IF. There are, as of yet, no
indications that the pelagic S. mentella in NAFO Div.
IF are distinct from the stock(s) or components in the
adjacent Irminger Sea, so these catches may represent
an increase in exploitation of the stock that has
supported the fishery in the Irminger Sea.

There may be a relationship between the demersal
deep-sea S. mentella on the continental shelves of the
Faroe Islands, Iceland, Greenland and the pelagic S.
mentella components in the Irminger Sea and this
should be kept in mind in the management of these
components.

• There are uncertainties about the stock structure
of pelagic redfish in the Irminger Sea. Genetic
studies suggest that Sebastes mentella in this area,
like many other species of Sebastes, has a
complex stock structure. However, the number of
separable units, and the degree of exchange

Management action should be taken to prevent a
disproportional high exploitation rate of anyone
component.

Since this is a relatively new fishery on a long-lived,
slow-growing species, ICES notes that monitoring of
the stock is essential in order to keep track of biomass
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changes as they occur. Similarly, it is important to
gather the information needed to evaluate the
productivity of the stock. This includes information on
recruitment, nursery areas, stock identification and
biomass estimation.

Nursery areas for both of the pelagic stock components
are likely to be found at the continental slope off East
Greenland. The juvenile redfish in these areas should,
therefore, be protected and appropriate measures to
reduce the by-catches in the shrimp fishery need to be
taken.

Elaboration and special comment: The pelagic
fishery in the Inninger Sea is conducted only on the
mature part (approximately 95% mature) of the stock.
The fisbery started in 1982. After decreasing from
1988-1991, landings increased. The decrease was
mostly due to a reduction in Russian effort. The
increase in the catches from 1991-1996 is a direct
consequence of increased fishing effort due to new
fleets entering the fishery. However, the catches have

136

been significantly lower during the last 4 years; at the
same time the fishery has expanded into deeper water
and the season has expanded from March to December.

New survey information will be available after the
June/July 2001 survey has been carried out.

Given the technical, seasonal, geographical and depth
changes of the fishing activities, the relevance of the
estimated reduction in CPUE as indicator of stock
abundance remains difficult to assess both above and
below 500 m.

Data on maturity at length, and at weight and some
age-reading experiments were available from both the
survey and from the fishery. CPUE series are available
for some fleets (Figures 3.2.6.d.1-2).

Source of information: Report of the North-Western
Working Group, AprillMay 2001 (ICES CM
200l/ACFM:20).
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Table 3.2.6.d.l Results of dividing the Icelandic pelagic redfish catch according to the Icelandic samples from
the fishery.

Year Total catch Catch oceanic Catch deep-sea Not classified % oceanic

1995 34631 24976 9521 134 72%
1996 62903 28361 32737 1805 46%
1997 41272 15001 26271 0 36%
1998 52284 5505 46780 446 10%

1999 43924 6765 37159 0 15%

2000 45232 2262 42970 0 5%

Table 3.2.6.d.2 Pelagic S. mentella. Landings (in tonnes) by area as used by the Working Group. Due to the lack
of area reportings for some countries, the exact share in Divisions XII and XIV is approximate in
latest years. The Table includes catches in NAPO Div. IF.

Year Va Vb VI XII XIV NAPO IF Total
1978 0 0 0 0 0 0
1979 0 0 0 0 0 0
1980 0 0 0 0 0 0
1981 0 0 0 0 0 0
1982 0 0 0 39,783 20,798 60,581

1983 0 0 0 60,079 155 60.234
1984 0 0 0 60,643 4,189 64,832

1985 0 0 0 17,300 54.371 71,671

1986 0 0 0 24,131 80,976 105,107

1987 0 0 0 2,948 88.221 91,169

1988 0 0 0 9,772 81,647 91,419

1989 0 0 0 17,233 21,551 38,784

1990 0 0 0 7,039 24,477 385 31,901

1991 0 0 0 10,061 17,089 458 27,608

1992 1,968 0 0 23,249 40,745 65,962

1993 2,603 0 0 72,529 40,703 115,835

1994 15,472 0 0 94,189 39,028 148,689

1995 1,543 0 0 132,039 42,260 175,842

1996 4,744 0 0 42,603 132,975 180,322

1997 15,301 0 0 19,822 87,812 122.935

1998 40,612 0 0 22,446 53,910 116,968

1999 36,524 0 0 24,085 48.521 534 109,665

20001 44,677 0 0 20,172 51,451 10,944 127,244
1) Provisional data
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Figure 3.2.6.d.l
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3.2.7 Icelandic summer-spawning herring (Division Va)

State of stock/exploitation: The stock is considered to
be inside safe biological limits. The spawning stock
biomass (SSB) in 2000 is estimated at its observed
maximum (627 000 t). The cnrrent fishing mortality of
0.18 is well below the Fp,.

Management objectives: The practice has been to
manage this stock at F=Fo.l for more than 20 years.
This fishing mortality is equal to Fp,. However, no
fonnal management strategy has been adopted.

d b ICES' 1999)(h fAprecautlOnary ~pproac re erence pOInts (propose 10 :

ICES considers that: ICES proposed in 1998 that:

BHm is 200 000 t Bp, be set at 300 000 t

FHm not defined Fp, be set at 0.22

Technical basis'

Bum: SSB with a high probability of impaired Bpa: Bpa =Bum e1.645
a cr = 0.25

recruiunent

F1im: • Fp,: Fp, = FO.l=0.22 (based on a weighted average)

Advice on management: ICES recommends that this
stock should be continued to be harvested at a
fishing mortality rate of Fo.I =0.22.

average, but the 1994 and 1996 - 1999 year classes are
all estimated to be above average. In 200112002 it is
expected that the 1996 year class will have the largest
contribution to the catch in numbers.

Relevant factors to be considered in management:
Icelandic TACs apply to 1 September to 31 August.
The TAC for the quota year 200112002 corresponding
to the recommendation is 125 000 t. The 1992, 1993
and 1995 year classes are estimated to be below

Comparison with previous assessment and advice:
There has been a general trend to overestimate SSB and
underestimate F.

Catch forecast for 2002:
Basis: F(2001) = FOl = 0.22; Landin s (2001) = 125; SSB(2002) = 725.

Sustainable fisher

Medium tenn effect of fishing at given level
(calculated in 1995)

113 113
139 139

F200D

F(2002) Basis Catch Landings SSB (2003)
(2002) (2002)

FO.1=F a

I@lll::?:'
Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach. For 2001 the fishing mortality Fo.I = 0.22
is assumed.

Medium- and long-term projections: Medium-tenn
forecasts in 1995 showed that there was a low
probability that the current harvest strategy will reduce
the stock to below Bp,.

Elaboration and special comment: The catches of
Icelandic summer-spawning herring increased rapidly
in the early 1960s due to the development of the purse
seine fishery off the south coast of Iceland. This
resulted in a rapidly increasing exploitation rate until
the stock collapsed in the late 1960s. A fishing ban was
enforced during 1972-1975. Thereafter the catches
have increased gradually to over 100000 t. Previously

the fleet consisted of multi-purpose vessels, mostly
below 300 GRT, operating purse seines and drift nets.
In recent years, larger vessels (up to 1500 GRT) have
entered the fishery. These are combination purse
seiners and pelagic trawlers operating in both the
herring and capelin fisheries. In the past four seasons a
considerable proportion of the catch has been taken
with pelagic trawls.

Source of information: Report of the Northern Pelagic
and Blue Whiting Fisheries Working Group, April
2001 (ICES CM 2000/ACFM: 17).
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Catch data (Tahles 3.2.7.1-2):
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1984

1985

1986

1987 Fo.1

1988 Fo.1

1989 Fo.1

1990/19912 Status quo F

1991/19922 Fo.1

1992/19932 Fo.1

1993/19942 No gain in yield by fishing higher than Fo.1

1994/1995' No gain in yield by fishing higher than Fo.1

1995/19962 No gain in yield by fishing higher than Fo.1

1996/19972 No gain in yield by fishing higher than Fo.1

1997/1998 No gain in yield by fishing higher than Fo.1

1998/1999 No gain in yield by fishing higher than Fo.1

199912000 Current F is sustainable

2000/2001 Current F is sustainable

200112002 Current F is sustainable

I Catch at Fo.1.

2 Season starting in October of first year.
Weights in '000 t.
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Icelandic summer-spawning herring (Division Va)
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Table 3.2.7.1

Year
1984
1985
1986
1987
1988
1989
1990/1991
1991/1992
1992/1993
1993/1994
1994/1995
1995/1996
1996/1997
1997/1998
1998/1999
199912000
200012001

*Preliminary

Landin s
50.3
49.1
65.5
73.0
92.8
97.3

101.6
98.5

106.7
101.5
132.0
125.0
95.9
64.7
87.0
92.9

100.3

Catches
50.3
49.1
65.5
73.0
92.8

101.0
105.1
109.5
108.5
102.7
134.0
125.9
95.9
64.7
87.0
92.9

100.3

Recommended TACs
50.0
50.0
65.0
70.0

100.0
90.0
90.0
79.0
86.0
90.0

120.0
110.0
100.0
100.0
90.0

100.0
110.0
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Table 3.2.7.2 Icelandic summer-spawning herring (Division Va).

Year Recruitment SSB Landings MeanF
Age 1 Ages 4-14

thousands tonnes tannes
1981 880307 186451 39544 0.25
1982 237962 193274 56528 0.37
1983 219273 219983 58867 0.22
1984 488884 233061 50304 0.26
1985 1221030 250483 49368 0.23
1986 627117 262045 65500 0.36
1987 333067 366597 75439 0.38
1988 481689 423868 92828 0.30
1989 432423 389088 101000 0.32
1990 883851 346831 105097 0.37
1991 1151297 299632 109489 0.41
1992 696583 345083 108504 0.35
1993 852652 450592 102741 0.25
1994 311507 453267 134003 0.33
1995 280179 432139 125851 0.34
1996 1410802 338555 95882 0.34
1997 519236 324143 64395 0.23
1998 1590601 429163 86999 0.27
1999 861777 447980 92896 0.22
2000 764349 627167 100332 0.18
2001 1508000 696838 0.22

Average 750123 367440 85778 0.29
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3.2.8 Capelin in the Iceland-East Greenland-Jan Mayen area (Sub-areas V and
XIV and Division ITa west of SOW)

State of stock/exploitation: The stock is considered to
be inside safe biological limits. SSB is highly variable
due to dependency on only 2 age groups.

Management objectives: The fishery is managed
according to a two-part harvest control rule which
allows for a minimum spawning stock biomass of
400 000 t by the end of the fishing season. ICES
considers that the two-part harvest control rule is in
accordance with the precautionary approach.

Advice on management: In order to ensure a
spawning stock biomass of 400 000 t in March 2002,
ICES advises in conformity with the harvest control
rule, that the preliminary TAC for the first half of
the 2001/2002 season should not exceed 700000 t.
This is two thirds of the total catch of 1 050 000 t
predicted for the whole season and is designed to
reduce the risk of overexploitation. ICES advises
that the data from the surveys in October-November
2001 and/or January-February 2002 be used when
the final TAC is set for the 2001/2002 season. ICES
advises that, while the 2001 smnmer/autumn season
could be opened on 20 June, areas of high juvenile
abundance should be closed to commercial fishery in
order to prevent harvesting a high proportion of
juveniles. The authorities responsible for the
management of this stock should make provisions
for a quick and efficient process to close such areas
to the fishery.

Relevant factors to be considered in management: In
recent years, large capelin have dominated the catches
in July and the first half of August. From the second
half of August, the average weight in the catches has
declined drastically due to the presence of juvenile fish
and not increased again until late autumn.

The spawning stock fell below the minimum safe level
of 400 000 t in the 1989/90 and 1990/91 seasons. The
stock recovered quickly due to good recruitment and
appears to be fairly strong at present.

146

Catch forecast: The basis for the forecast is acoustic
surveys and a regression-based prediction model. The
model gives a predictive figure for the maturing 2
group capelin of 78.1 billion. For the maturing 3 year
aIds the predictive value is 16.9 billion individuals.
From these predictions a catch of 1 050 000 t for the
200112002 season is expected to leave 400000 t for
spawning.

Elaboration and special comment: The fishery is
mainly an industrial fishery based on maturing capelin,
I.e., the 2- and 3-group in the autumn, which spawn at
ages 3 and 4 iu March of the following year. After
being low in the 1989/90 and 1990/91 seasons, catches
have increased and have in recent years been more than
I million t. A record catch of I 571 000 t was taken
during the 1996/97 fishing season.

Preliminary TAC computations are based on a method
which involves the use of I-group (Ni ) indices from the
October-November survey for predicting the mature 2
group (N'm",) in the following year. The total 2-group
(N, oM) abundance from the same survey and the
relationship between maturation ratios and year class
abundance are used for predicting numbers of capelin
in the 3-group (N'm",).

Since 1989, the weight at age shows a significant
negative correlation with the adult stock in number. A
regression-based predictive model using data from the
period 1989-1997 results in predicted mean weights of
16.1 and 22.4 g for age groups 2 and 3 respectively.

The stock size is assessed using acoustic survey data.

Source of information: Report of the Northern Pelagic
and Blue Whiting Fisheries Working Group, April
2001 (ICES CM 2001/ACFM:17).
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Catch data (Tables 3.2.8.1-2):
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')TAC advis~d for July-December part of the season. 21Final TAC recommended by national scientists for whole
season. 3)Julyc-March offollowing year. (Weights in '000 t).
*All surveys of fishable stock abundance during the 198911990 season were unsuccessful.

1986 TAC

1987 TAC'

1988 TAC'

1989 TAC'

1990 TAC'

1991 No fishery pending survey results'

1992 Precautionary TAC'

1993 TAC'

1994 Apply the harvest control rule

1995 Apply the harvest control rule

1996 Apply the harvest control rule

1997 Apply the harvest control rule

1998 Apply the harvest control rule

1999 Apply the harvest control rule

2000 Apply the harvest control rule

2001 Apply the harvest control rule

2002 Apply the harvest control rule
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Table 3.2.8.1 The international capetin catch 1964-2001 (thousand tonnes). Iceland-East Greenland-Jan
Mayen Area (Y, XlV, Ila west 5°W).

Winter season Summer and autumn season

Year Ice- Nor- Far- Green Season Ice Nor- Far- Green Season Total
land way oes -land total land way oes -land ED total

1964 8.6 8.6 8.6
1965 49.7 49.7 49.7
1966 124.5 124.5 124.5
1967 97.2 97.2 97.2
1968 78.1 78.1 78.1
1969 170.6 170.6 170.6
1970 190.8 190.8 190.8
1971 182.9 182.9 182.9
1972 276.5 276.5 276.5
1973 440.9 440.9 440.9
1974 461.9 461.9 461.9
1975 457.1 457.1 3.1 3.1 460.2
1976 338.7 338.7 114.4 114.4 453.1
1977 549.2 24.3 573.5 259.7 259.7 833.2
1978 468.4 36.2 504.6 497.5 154.1 3.4 655.0 1,159.6
1979 521.7 18.2 539.9 442.0 124.0 22.0 588.0 1,127.9
1980 392.1 392.1 367.4 118.7 24.2 17.3 527.6 919.7
1981 156.0 156.0 484.6 91.4 16.2 20.8 613.0 769.0
1982 13.2 13.2 13.2
1983 133.4 133.4 133.4
1984 439.6 439.6 425.2 104.6 10.2 8.5 548.5 988.1
1985 348.5 348.5 644.8 193.0 65.9 16.0 919.7 1,268.2
1986 341.8 50.0 391.8 552.5 149.7 65.4 5.3 772.9 1,164.7
1987 500.6 59.9 560.5 311.3 82.1 65.2 458.6 1,019.1
1988 600.6 56.6 657.2 311.4 11.5 48.5 371.4 1,028.6
1989 609.1 56.0 665.1 53.9 52.7 14.4 121.0 786,1
1990 612.0 62.5 12.3 686,8 83.7 21.9 5.6 111.2 798.0
1991 202.4 202.4 56.0 56.0 258.4
1992 573.5 47.6 621.1 213.4 65.3 18.9 0.5 298.1 919.2
1993 489.1 0.5 489.6 450.0 127.5 23.9 10.2 611.6 1,101.2
1994 550.3 15.0 1.8 567.1 210.7 99.0 12.3 2.1 324.1 891.2
1995 539.4 0.4 539.8 175.5 28.0 2.2 205.7 745.5
1996 707.9 10.0 5.7 723.6 474.3 206.0 17.6 15.0 60.9 773.8 1,497.4
1997 774.9 16.1 6.1 797.1 536.0 153.6 20.5 6.5 47.1 763.6 1561.5
1998 457.0 14.7 9.6 481.3 290.8 72.9 26.9 8.0 41.9 440.5 921.8
1999 607.8 14.8 13.8 22.5 658.9 83.0 11.4 6.0 2.0 102.4 761.3
2000 761.4 14.9 32.0 22.0 830.3 126.5 80.1 30.0 7.5 21.0 265.1 1095.4
2001 767.2 10.0 28.6 805.8
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Table 3.2.8.2 Capelin in the Iceland-East Greenland-Jan Mayen area. Recruiunent of 1 year old fish (unit 10')
and stock biomass ('000 t) given at 1 August, spawning stock ('000 t) at the time of spawning
(March next year). Landings ('000 t) are the sum of the total landings in the season starting in
the summer/autumn of the year indicated ending in March of the following year.

Year Recruiunent Total stock Landings Spawning
biomass stock hiomass

1978 164 2832 1195 600
1979 60 2135 980 300
1980 66 1130 684 170
1981 49 1038 626 140
1982 146 1020 0 260
1983 124 2070 573 440
1984 251 2427 897 460
1985 99 2811 1312 460
1986 156 3106 1333 420
1987 144 2639 1116 400
1988 81 2101 1037 440
1989 64 1482 808 115
1990 118 1293 314 330
1991 133 1975 677 475
1992 163 2058 788 499
1993 144 2363 1179 460
1994 224 2287 864 420
1995 197 3174 929 830
1996 191 3310 1571 430
1997 165 3014 1245 492
1998 168 2197 1100 500
1999 *138 *2314 934 650
2000 *166 *2234 1071 440

*Preliminary
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3.2.9 Answer to Special Reqnest on Redfish

NEAFC requested detailed information on a) stock
identity, b) horizontal and vertical distribution of
pelagic redfish stock components in the Irminger Sea
and adjacent waters and as c) about the development
of the pelagic redfish fishery for redfish with respect
to seasonal and area distributions.

Greenland asked for information on the effectiveness
of the "Redfish" box in Division XIV.

NEAFC a) On further information on stock identity
of redfish

The answer to the request is presented as part of the
introduction section 3.2.6.a.

NEAFC b) On the possible relationship between
pelagic Sebastes mentella and the Sebastes mentella
fished in demersal fisheries on the continental shelf
and slope.

There are substantial uncertainties in the stock structure
of S. mentella in this area. This causes concern about the
current situation in the fishery related to the possible
existence of more than one stock of S. mentella.

Prior to 1994, the stock mixing was considered minor as
only a small proportion of the catches was taken at
depths below 500-600 m. During the last few years as
the fishery has shifted towards greater depths, a greater
proportion of the catch might have originated from the
deeper stock (deeper than 500 m). The difficulties of
separating catches has increased as the oceanic type S.
mentella also occurs deeper than 500 m in recent years.
The problem of distinguishing between stock
components increased even further, as the Icelandic
oceanic fishery since 1998 was extended very close to
the areas where the traditional shelf fishery has been
ongoing for years.

Therefore, the future development of the stock(s) and
catches are uncertain because it is at present not lmown
how much of each component is actually caught. An
attempt to improve the situation has been made by some
nations to report the catches by depth and one country
also by "stock".

Preliminary results from ongoing research on the stock
structure of S. mentella have been evaluated by ICES
Working Group on the Application of Genetics in
Fisheries and Mariculture (ICES CM 20011F:3). The
results indicate that oceanic S. mentella and pelagic
deep-sea S. mentella "represent separate genetic stocks".
Also, "differences between Icelandic and Inninger Sea
deep-sea S. mentella are less, but significant, indicating
also probably distinct genetic stocks".
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Strong year classes in S. mentella on the continental
shelves seem to have recruited both to oceanic S.
mentella and to pelagic deep-sea S. mentella. This is
significant new information on the understanding of
recruitment processes for the various redfish stocks.

Based on the information given above, ICES stresses
that there are still uncertainties in the stock structure of
S. mentella in ICES Divisions V, Xll and XIV.

NEAFC c): Update information on the development
of the pelagic fishery for redfish with respect to
seasonal and area distribution to allow NEAFC to
further consider the appropriateness of area and
seasonal closures.

Observations indicate that in the last three years a) the
fisheries in the northeastern area in the first half of the
year are occurring at depths deeper than 500 m and
catching larger fish, and b) the fisheries in the
southwestern area in the second half of the year are
mainly occurring at depths shallower than 500 m
catching smaller fish. The following paragraphs give a
detailed description of the fishery.

The geographical distribution of the catches by periods
and years since 1995 are given in Figure 3.2.6a.5. The
fishery of these four nations (Germany (1995-2000),
Iceland (1989-2000), Norway (1990-1999) and
Greenland (1999-2000)) indicate that there was a
similar pattern in the fishery during the last three years.
Fishing usually started in early April and up to the end
of June it was prosecuted in areas east of 32°W and
north of 61°N. In July and August, the fleet moves
about 400-500 nautical miles to areas south of 600 N
and west of about 34°W, where the fishery continues
until October. There is very little fishing activity from
November until late March. Figure 3.2.6a.6 gives the
locations of part of the Spanish activity in the Inninger
Sea, and it shows that they had a similar pattern in 2000
as the above-mentioned fleets. The same applies for the
Russian fleet in 2000 (Figure 3.2.6a.7). In the third
quarter of the year the fishing has, in general, moved
towards the southern part of the area, fishing mostly at
depths shallower than 500 m, within area Xll as well as
in NAFO area IF, and both outside and inside the
Greenlandic EEZ. However, it is important to note that
the described fishing pattern of the fleet has changed
significantly in the most recent 5 years, mainly in terms
of area and depth expansion. The changes in the fishing
pattern as described above does not necessarily reflect
changes in stock distribution, maybe due to commercial
reasons.

Although there is limited information on fishing depth,
except for the Icelandic and the Greenlandic fisheries,
the general pattern is that the fishing in the first and
second quarter of the year is mostly conducted deeper
than 500 m. The mean trawling depth (depth of the
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headline) of the Icelandic fleet in April-June 2001 was
656 m, with 8% of the hauls shallower than 500 m
depth. Further, although there are no haul-by-haul data
available for the German catches, the available
information shows that the fishery in the first two
quarters was characterised by a fishery deeper than 450
m, and at shallower depths during the third and fourth
quarters in 1995-2000. There is similar pattern in the
Spanish fishery. They were fishing deeper than 500 m in
the second quarter of the year, and in the third quarter
fishery continued at depths shallower than 500 m. The
Greenland vessel participating in this fishery also report
all its catches above 400 m after July, and show the
same pattern as the Icelandic fleet in the first 2 quarters
of the year.

Over 95% of all the fish caught in the pelagic redfish
fishery are mature. The mean length of the redfish
caught in the southwestern area is smaller than the fish
caught in the northeastern area (Figure 3.2.6a.8).

As has been reported in earlier reports of the working
group, Iceland has classified its pelagic catches between
oceanic and pelagic deep-sea redfish according to a
contentious method. The results of this classification
have shown that the proportion of fish classified as
oceanic type redfish has been very low during recent
years, and only about 5% of the Icelandic catches were
classified as oceanic type. Based on the samples, the
results also indicate that shallower than 500--600 m
depth, the proportion "oceanic" is between 85-100%, as
the proportion deeper than 600 m is usually between 0
20%.

ICES recommends that NEAFC asks all nations
participating in the pelagic redfish fishery to provide
ICES with information on the trawling depth
(headline depth for each haul as a log-book data), sO
ICES can have more detailed description of the
fishery by season and areas as a basis for giving its
advice on the resource.

Answer to Special request on the Effects of the
Redfish-Box

ICES considered the following request from Denmark
in respect of Greenland on regulatory measures on
bottom trawling off the east coast of Greenland:

'Denmark (in respect of Greenland and Faroe
Islands) requests ICES to provide advice on
requiremeut on redfish regulatory measures in
ICES Div. XIVb'

'The so-called "Redfish-box" on the East Greenland
shelf was established in 1978 after a recommendation
from ICES in order to protect nursery grounds for
juvenile redfish. The box was based on high catch rates
of small redfish in East Greenland waters as observed
from bycatches in cod fisheries from the 1950s until the
regulation. According to later occasional trial fishery in
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the box-area, there is a large variation in the by-catch
inside as well as outside the box. The composition of
the fisheries in East Greenland has changed since then,
currently only comprising a directed Greenland halibut
fishery (minimum meshsize 140 mm) and a shrimp
fishery. The closure of such a large area for bottom
trawl activity constitutes a management problem, if
redfish by-catch from time to time is insignificant.

'The Greenland Home Rule Government has from 1
October 2000 introduced mandatory use of 22 mm
sorting grids into the full geographic range of the
Greenland shrimp fishery in order to minimise by-catch
of fish.

'Greenland therefore requests ICES to provide
information on the following: Is there a biological
justification for maintaining an area within Sub-area
XIV where bottom trawl activity is prohibited to protect
redfish nursery grounds (the so-called "Redfish-Box").
Special emphasis must be put on:

'1) The present mandatory use of grids in the shrimp
fishery.

'2) Influence of trawling actlVlty on the nursery
habitat, i.e. the ecosystem effect.'

The following sources of information were considered:
a report on a recent experiment carried out in East
Greenland waters to measure the effect of sorting grids
on the performance of a shrimp trawl; data from
German bottom-trawl surveys off East Greenland from
1985 through 2000. It was also noted that German
bottom-trawl surveys and the Greenland shrimp survey
alike show that small redfish are widely distributed and
that the redfish box does not correspond to exceptional
densities.

Most of the redfish, of all sizes, caught by the German
bottom-trawl survey in the neighbourhood of the redfish
box were caught east of the box, betweeu it and the 400
m isobath (Figure 3.2.6a.9). This was true even of
redfish shorter than 17 cm. However, the distribution of
survey stations within the redfish box was somewhat
limited (Figure 3.2.6a.9). Furthermore, in experimental
shrimp fisheries in East Greenland in 1992 and 1998,
mean by-catch rates within the box were no higher than
elsewhere on the East Greenland shrimp grounds, which
now stretch some 5° further to the south than they did
when the redfish box was drawn in the early 1980s. The
redfish box does not appear to correspond to the current
distribution of small redfish, and there is no biological
justification for maintaining it.

The results of experimental fishing showed that sorting
grids gave nearly complete protection to redfish larger
than about 20 cm, but only about 1/3 protection of a
numerous class of 11-12 cm redfish. Qualitatively
similar results-i.e. poor protection of the smallest
fish-were obtained with other finfish. In spite of this,
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sorting grids significantly reduced the lifetime risk to a
redfish that it would be by-caught.

There is a risk that large year classes of redfish could
appear as significant by-catch in the shrimp fishery for
as long as they are shorter than about 15 em. Greenland
shrimp trawling regulations already require ships to
change grounds by at least 5 miles as soon as by-catch
exceeds more than 10% the total catch in haul. In
addition to this measure, ICES recommends that
standard regulatory measures of flexible and
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temporary area closures be applied when, and also
where, large year classes of redfish generate by-catch
problems.

ICES was not able to answer the question of whether the
ecosystem effect of bottom trawling per se on redfish
nursery habitats would justify closing the area
permanently. In order to answer this question,
information is needed on nursery habitats and what
effect boltom trawling has on these.
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3.3

3.3.1

Demersal stocks at the Faroe Islands (Division Vb)

Overview

The fisheries and management measnres: In 1977 an
EEZ was introduced in the Faroe area. The demersal
fishery by foreign nations has since decreased and
Faroese vessels now take most of the catches. The
fishery may he considered a multi-fleet and multi
species fishery. The longliners fish mainly cod and
haddock; in addition, some Iongliners fish in deep
water for ling and tusk. Most of the trawlers fish cod,
haddock and saithe, while some large trawlers fish in
deeper waters for redfish, blue ling, Greenland halibut,
and occasionally grenadier and black scabbardfish. The
jiggers fish mainly saithe and cod. Recently, gill net
fisheries for Greenland halibut and anglerfish and a
directed pair trawler fishery for Argentines have been
introduced. The total demersal catches decreased from
120 000 t in 1985 to 65 000 t in 1993, but have since
increased again to about 100 000 t in 1997-1999. The
decrease was mainly due to lower catches of cod,
haddock and saithe. The cod catches (Faroe Plateau cod
and Faroe Bank cod combined) increased considerably
from 6 000 t in 1993 to more than 42 000 t in 1996 but
have since declined, and were in 2000 around 24 000 t.
The catches of haddock also increased considerably
from 4 000 t in 1993 to 22 000 tin 1998, but have since
decreased to 16 000 t in 2000. The catches of saithe
decreased from 33 000 t in 1993-1994 to 20 000 t in
1996, but have since increased again to 39 000 t in
2000.

During the 1980s and 1990s the Faroese authorities
have regulated the fishery and the invesunent in fishing
vessels. In 1987 a system of fishing licences was
introduced. The demersal fishery at the Faroe Islands
has been regulated by technical measures (minimum
mesh sizes and closed areas). In order to protect
juveniles and young fish, fishing is temporarily
prohibited in areas where the number of small cod,
haddock and saithe exceeds 30% in the catches; after
1-2 weeks the areas are again opened for fishing. A
reduction of effort has been attempted through banning
of new licences and buy-back of old licences.

A new quota system, based on individual quotas, was
introduced in 1994. The fishing year started on I
September and ended on 31 August the following year.
The aim of the quota system was, through restrictive
TACs for the period 1994-1998, to increase the SSBs
of Faroe Plateau cod and haddock to 52 000 t and
40 000 t, respectively. The TAC for saithe was set
higher than recommended scientifically. It should be
noted that cod, haddock and saithe are caught in a
mixed fishery and any management measure should
account for this. Species under the quota system were
Faroe Plateau cod, haddock, saithe, redfish and Faroe
Bank cod.
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The catch quota management system introduced in the
Faroese fisheries in 1994 was met with considerable
criticism and resulted in discarding and in
misreportings of substantial portions of the catches.
Reorganisation of enforcement and control did not
solve the problems. As a result of the dissatisfaction
with the catch quota management system, the Faroese
Parliament discontinued the system as from 31 May
1996. In close cooperation with the fishing industry,
the Faroese government has developed a new system
based on individual transferable effort quotas in days
within fleet categories. The new system entered into
force on I June 1996. The fishing year from I
September to 31 August, as introduced under the catch
quota system, has been maintained.

The individual transferable effort quotas apply to I) the
longliners less than 100 GRT, the jiggers, and the
single trawlers less than 400 HP, 2) the pair trawlers
and 3) the longliners greater than 100 GRT. The single
trawlers greater than 400 HP do not have effort
limitations, but they are not allowed to fish within the
12 nautical mile limit and the areas closed to them, as
well as to the pair trawlers, have increased in area and
time. Their catch of cod and haddock is limited by
maximum by-catch allocation. The single trawlers less
than 400 HP are given special licences to fish inside 12
nautical miles with a by-catch allocation of 30% cod
and 10% haddock. In addition, they are obliged to use
sorting devices in their trawls. One fishing day by
longliners less than 100 GRT is considered equivalent
to two fishing days for jiggers in the same gear
category. Longliners less than 100 GRT could therefore
double their allocation by converting to jigging. Table
3.3.1.1 shows the number of fishing days used by fleet
category for 1985-1995 and 1998-1999 and Table
3.3.1.2 shows the number of allocated days inside the
outer thick line in Figure 3.3.1.1. Holders of individual
transferable effort quotas who fish outside this line Can
fish for 3 days for each day allocated inside the line.
Trawlers are generally not allowed to fish inside the 12
nautical mile limit. Inside the innennost thick line only
longliners less than 100 GRT and jiggers less than 100
GRT are allowed to fish. The Faroe Bank shallower
than 200 m is closed to trawling.

The effort quotas are transferable within gear
categories. The allocations of number of fishing days by
fleet categories was made such that together with other
regulations of the fishery they should result in average
fishing mortalities on each of the 3 stocks of 0.45,
corresponding to average annual catches of 33% of the
exploitable stocks in numbers. Built into the system is
also an assumption that the day system is self
regulatory, because the fishery will move between
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stocks according to the relative availability of each of
them and no stock will be overexploited.

In addition to the number of days allocated in the law,
it is also stated in the law what percentage of total

Fleet category

Longliners < I10GRT, jiggers, single trawl. < 400HP
Longliners> IIOGRT
Pairtrawlers
Single trawlers> 400 HP
Others

catches of cod, haddock, saithe and redfish, each fleet
category on average is allowed to fish. These
percentages are as follows:

Cod Haddock Saithe Redfish

51 % 58 % 17.5 % 1%
23% 28 %
21 % 10.25 % 69% 8.5 %
4% 1.75 % 13% 90.5 %
1% 2% 0.5 % 0.5%

Technical measures such as area closures during the spawning periods, to protect juveniles and young fish and mesh
size regulations as mentioned above are still in effect.

The marine environment: The waters around the
Faroe Islands are in the upper 500 m dominated by the
North Atlantic current, which to the north of the
islands meets the East Icelandic current. Clockwise
current systems create retention areas on the Faroe
Plateau and on the Faroe Bank, In deeper waters to the
north and east is deep Norwegian Sea water, and to the
south and west is Atlantic water. From the late 1980s
the intensity of the North Atlantic current passing the
Faroe area decreased, but it has increased again in the
most recent years. The productivity of the Faroese
waters has been very low since the middle of the 1980s.
This applies also to the recruinnent of many fish stocks,
and the growth of the fish has been poor as well.
Measurements of phyla- and zooplankton production
show that the situation has gradually improved since
1991. Since 1992 the recruinnent of imporlant prey
such as sandeels and Norway pout has been good and
the growth of fish such as cod, haddock and saithe has
improved considerahly. The 1992-1993 year classes of
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cod and the 1993-1994 year classes of haddock are
estimated to be well above the long-term average.

State of stocks: As a result of the combined effect of
poor recruinnent in the last decade and high fishing
effort, the SSBs of Faroe Plateau cod and Faroe
haddock were reduced to low levels. In the period
1993-1995 ICES considered them to be well below
mmlffium hiologically acceptahle levels and
consequently advised no fishing. Both stocks have since
increased due to improved recruinnent and growth with
SSB above the precautionary SSB levels (Bp,). In this
years assessment, the SSB of Faroes haddock has,
however, decreased to the Burn level. The fishing
mortality on both Faroe Plateau cod and Faroe haddock
has been estimated to be well above the precautionary
level (Fp, ) since 1996. The Faroe Bank cod stock
seems to be at or slightly above average. The SSB of
Faroe saithe has been increasing from the record low in
1992 to above the Bp, in 1998-2000. The fishing
mortality is well above the precautionary level (Fp,).

ICES Cooperative Research Report No. 246



Table 3.3.1.1 Number of fishing days used by various fleet groups in Vbl 1985-1995 and 1998-2000. For other
Fleets there are no effort limitations. Catches of saithe and redfish are regulated by the by-catch
Percentages given in Section 2.1.1. In addition there are special fisheries regulated by license. (This
is the real number of days fishing not affected by doubling or tripling of days by changing areas/gears).

Year Lanoliner 0-110 GRT, iioaers, trawlers < 40 HPlonoliners> 110 GR Pairtrawlers > 400 HP
1985 13449 2973 8582
1986 11399 2176 11006
1987 11554 2915 11860
1988 20736 3203 12060
1989 28750 3369 10302
1990 28373 3521 12935
1991 29420 3573 13703
1992 23762 2892 11228
1993 19170 2046 9186
1994 25291 2925 8347
1995 33760 3659 9346

Avera e 85-95 22333 3023 10778
1998 23971 2519 6209
1999 21040 2428 7135
2000 24820 2414 7167

Avera e 98-00 23277 2454 6837

Table 3.3.1.2 Number of allocated days for each fleet group since the new management scheme was adopted and
number of licenses per fleet.

Fleets 1996/199 1997/1998 199B/199 1999/200 2000,
Group 1 Single trawlers> 400 HP Regulated by area and by-catch limitations
Group 2 Pair trawlers> 400 HP 8225 7199 6839 6839 68
Group 3 Longliners> 110 GRT 3040 2660 2527 2527 25
Group 4 Longliners and jiggers 15·110 GRT, single trawlers < 400 HP 9320 9328 8861 8861 88
Group 5 LonQliners and liQQers < 15 GRT 22000 23625 22444 22444 22'
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Closed areas to trawlings

Areas inside the 12 nm zone closed year round

Area Period

a 1jan- 31 des
aa 1 iun 31 au!!
b 20 "an· 1 mar
c 1jan- 31 des
d 1 "an-31 des
e 1 apr- 31 "an
f 1 'an- 31 des
g 1 'an- 31 des
b 1jan- 31 des
i 1 "an- 31 des
i 1 "an- 31 des
k 1 "an-31des
I 1jan- 31 des
m 1 feb- I iun
n 31 ian- 1 am
0 1jan- 31 des
0 I jan- 31 des, 1jan- 31 des
s 1 jan- 31 des

Spawning area closures

Area Period

1 15 feb-31 mar

2 15 feb- 15 apr

3 I feb- 1 apr

4 15 jan- 15 mai

5 15 feb- 15 apr

6 15 feb- 15 apr

7 15 jan- 1 apr
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Figure 3.3.1.1 Fishing area regulations in Division Vb. Allocation of fishing days applies to the
area inside the outer thick line on the Faroe Plateau. Holders of effort quotas who
fish outside this line can triple their numbers of days. Longliners larger than 110
GRT are not allowed to fish inside the inner thick line on the Faroe Plateau. If
longliners change from longline to jigging, they can double their number of days.
The Faroe Bank shallower than 200 m depths (a, aa) is regulated separate frum the
Faroe Plateau. It is closed to trawling and the longline fishery is regulated by
individual day quotas.
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3.3.2 Cod

3.3.2.a Faroe Plateau cod (Sub-division Vb,)

Management objectives: The effort management
system implemented in the Faroese demersal fisheries
in Division Vb since 1996 aims at harvesting on
average 33% in nnmbers of the cod exploitable stock.
This translates into an average F of 0.45. This is
inconsistent with the precautionary approach with the
Fp,ofO.35.

99 )bl' h dAt'Pr

Technical basis'

State of stock/exploitation: The stock is harvested
outside safe biological limits. The spawniug biomass iu
2001 is estimated to be above Bp" but the 2000 fishing
mortality is well above Fp, and close to FHm• The 1997
and 1998 year classes are above average strength.

ecau IOn3ry . lpproac re erence pOInts esta IS e in 1 8.

ICES considers that: ICES proposes that:

BHm is 21 000 t, the lowest observed biomass Bp, be set at 40 000 t

FHm is 0.68 Fp, be set at 0.35

BHm: BHm = B j ", (98) Bp,: Bp, = Blimel·6450 assuming a (J of about 0.40 to
account for the relatively large uncertainties in the
assessment

FHm: FHm = Fpael·645~ assunting a (J of about 0.40 to Fp,: Close to Fm" (0.34) and Fm" (0.38) values from 1998
account for the relatively large uncertainties in the assessment
assessment

Advice on management: ICES advises that fishing
mortality in 2002 should be reduced by at least 25%
towards the Fpa, corresponding to landings of no
more than 22 000 t ,

authorities should monitor vessel characteristics in
order to evaluate potential increases in capacity as a
result of technological changes.

Relevant factors to be considered in management:
Current fishing mortality is far above the Fp, bnt the
basis for Fp, is under revision. Therefore a gradual
reduction of the fishing mortality is suggested.

Cod are taken in a mixed fishery with saithe and
haddock. Given that Faroe saithe and haddock are
outside safe biological limits, measures to minimise the
mortality inflicted on these species while fishing for
cod should be implemented.

Close monitoring should be carried out in order to
evaluate the effect of the effort regulation, in particular
the possible changes in catchability and target species.
Effort regulation systems may lead to investment aimed
at increasing fishing efficiency in order to obtain the
greatest benefits from the effort allocated. Management

Comparison with previous assessment and advice:
The mean weights-at-age were higher than expected
last year and the incoming year classes were adjusted
up. It leads to slightly higher estimates of biomass in
2001-2002 and that allows for increase of catches
relative to the catches corresponding to advice last year.
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Catch forecast for 2002:
Basis: F(2001) =F(2000) =0.61; Landin s (2001) =26200; SSB(2001) =59000; SSB(2002) = 60600.

F(2002) Basis Landin s (2002) SSB (2003)
0.12 0.2F(2000) 6700 77000
0.24 0.4F(2000) 12900 70700
0.35 F , 17700 65800
0.42 Fmo' 20700 62700
0.46 0.75F(2000) 22300 61000

(Weights in '000 t)
Shaded scenarios considered inconsistent with the precautionary approach.

A short-term prediction of catches is given in the table above. The status quo F assumes the same fleet allocation as in
1999.

Medium- and long-term projections: Medium-term
projections were made using the same input parameters
as the short-term predictions and making alternative
assumptions about recruitment. The results indicate a
high probability that SSB will be less than Bp, at
current fishing mortality, particularly if future
recruitment follows a distribution similar to past
observations. The results suggest that fishing mortality
should indeed be reduced to Fp, to keep B above Bp, in
the medium-term.

Elaboration and special comment: Due to the
combined effect of high fishing mortality and poor
recruitment of the 1984 to 1991 year classes, the SSB
reached record lows in the early 1990s. SSB increased
in 1994-199611997 due to the recruitment of the 1992
and 1993 year classes, which are estimated to be well
above the long-term average. High fishing mortality in
1997 resulted in a 35% decrease in SSB between 1997
and 1998, and the SSB declined further by over 20%
from 1998 to 1999.

of the stock to both the fishery and the survey may have
iucreased in 1995-1997, possibly because of a change
in the behaviour or distribution of the stock. Such
changes make analytical assessments difficult and
uncertain. However, the two CPUE series used in the
current assessment are not strongly afIected by this.

In this analytical assessment catch at age data are tuned
with two commercial CPUE series. The growth rate of
fish in the stock has shown a declining trend over the
last three decades, with a short-term increase in the
mid-1990s. After a drop in 1998 the growth rate has
increased again.

The survey database is being re-constructed and two
survey indices will be evaluated for inclusion in the
assessment next year. Medium-term projections and the
updated spawners per recruit calculations suggest that
the proposed Fp, may be too conservative. This will be
more thoroughly evaluated in the 2002 assessment
using the survey indices.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001lACFM:20).

Yield and spawning hiomass per Recruit
F-reference points:

Cod are taken in a mixed demersal fishery which was
initially international. Following the declaration of
EEZs in 1977, the fishery became largely Faroese. Most
of the vessels involved are trawlers and longliners.
Fishing mortality declined through the 1960s and was
variable with an increasing trend until 1990. After a
sharp decline from 1990 to 1994, F increased again in
1996/1997 to 0.66, and although lower during 1998
2000, it remains too high.

In 1995-1997 catch per unit effort increased
considerably, both in the survey and for most fleets in
the fishery. The CPUE increased for many age-groups
compared to 1994, which suggests that the availability

Average Current
Fm",

FO.l

Fmed

Fish Mort
Ages 3-7

0.612
0.317
0.148
0.419

YieldIR

1.518
1.587
1.443
1.572

SSBIR

3.218
5.628
9.820
4.470
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Catch data (Tables 3.3.2.a.I-3):
iiM-.·.It!; lICEll..•·..••..••.•••..••..·•..•·.• •..••.. ••..·•..••.. ••..•..•••••••••.•.•.•.............. •.••..·..••.•.•..•.••...••.•..••..•·....fFIiiEIUiilll&1!iliaitilMIHHiiili!ii¥iillii.J ..........•• ··J\.cmlf..············

.. .. ··········.r················· ...........•...•.....•...•.. . ...........................•..................•..................•...•.......•.......•.........•..."'•·.··a·.••.i.l···~.···.·.·.··.··.··.•·.·.•.•.•.•••.•...••••.•.•.•••.•.•...•.••.•..•.••.•.•••...•••••..•.••..•••.•.••.••.••.•..••.•In AdWce..ii.......&~!#IQii\i!Mi~ lilIIill*ll1Ht.} '" ""
1987 No increase in F 31 21.4
1988 No increase in F (Revised estimate) 29 (23) 23.2
1989 No increase in F 19 22.1
1990 No increase in F 20 13.5
1991 TAC 16 8.7
1992 No increase in F 20 6.4
1993 No fishing 0 6.1
1994 No fishing 0 8.5/12.5 1

•
2 9.0

1995 No fishing 0 12.51 23.0
1996 F al10west possible level 202 40.4
1997 80% ofF(95) 24 34.3
1998 30% reduction in effort from 1996/97 24.0
1999 F less than proposed F.. (0.35) 19 20.0
2000 F less than proposed Fp, (0.35) 20 22.5
2001 F less than proposed Fp, (0.35) 16
2002 75% of F(2000) 22
lIn the quota year 1 September-31 August the following year. 2 The TAC was increased during the quota year.
Weights in '000 t.
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Faroe Plaleau cod (Sub-division Vb,)

Landings
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Table 3.3.2.a.l Faroe Plateau (Sub-division Vb,) COD. Nominal landings (tonnes) by countries, 1986-2000, as
officially reported to ICES.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Denmark 30 "faroe Islands 34,492 21,303 22.272 20.535 12,232 8,203 5,938 5,744 8,724 19.079 39.405 33,556 23,308

France 'I , 17 17 3 , , , '
Germany 8 "

, 7 " " "
, , ,

Norway 83 " '" '" '" " 30 87 30 30 507 • '" ,OS
Greenland

UK {Eng!. and Wales} " '" " " '" ,,' ,,'
UK (Scotland)

United Kingdom

Total 34.595 21,391 22,467 20,827 12.380 8.309 6,066 5.988 8,818 19,164 40,040 34.027 23,740

1999 2000
Oenmark

Faroe Islands 19,156 21,793

France 'I 3 '

Germarw 30 , ,
Norway "" '"Greenland , '
UK {Eng!. and Wales} ",
UK (Scotlarld}

United Kingdom 264 2

TOlal 19,803 22.496

Preliminary

I) Included in Yb2.

1 Quantity unknown 1991.

3 Reported as Vb.

Table 3.3.2.a.2. Faroe Plateau (Sub-division Vb,) COD. Nominal catch (tonnes) 1986-2000, as used in the
assessment.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Oflicially reported 34,595 21.391 22,467 20,827 12,380 8,309 6,066 5,988 8,818 19,164 40,040 34,027 23,740

Faroese catches in IIA within

Faroe area jurisdiction 718 1,229 1,090 '51 '"
Expected misreporting/discard 3330

French catches as reported

to Farcese authori~GS " 17

Catches reported as Vb2'

UK (ElWIN I} , ,
UK (Scotland} '" " 176 '" '" '" '" '" '"
Used in the assessment 34,595 21,391 23,182 22,068 13,487 8,750 6,396 6,107 9,046 23,045 40,422 34,304 24,005

1999 2000

Officially reported 19,803 22,496

Faroese catches in IIA within

Faroe area jurisdiction

ExpGct&d misr&portingldiscard

French catches as reported

\0 Faroese authorities

Catches r&pcrted as Vb2'

UK (EIW/NI}

UK (Scotland) ,,,

Used in the aSS&SSm&nt 20,013 22,496

"J Preliminary
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Table 3.3.2.a.3 Faroe Plateau cod (Sub-division Vb,).

Year Recruiunent SSE Landings MeanF
Age 2 Ages 3-7

thousands tonnes tOllnes

1961 12019 46439 21598 0.6059
1962 20654 43326 20967 0.5226
1963 20290 49054 22215 0.4944
1964 21834 55362 21078 0.5017
1965 8269 57057 24212 0.4909
1966 18566 60629 20418 0.4743
1967 23451 73934 23562 0.3900
1968 17582 82484 29930 0.4642
1969 9325 83487 32371 0.4375
1970 8608 82034 24183 0.3882
1971 11928 63307 23010 0.3526
1972 21320 57179 18727 0.3358
1973 12573 83547 22228 0.2886
1974 30480 98432 24581 0.3139
1975 38316 109563 36775 0.3947
1976 18574 123072 39799 0.4749
1977 9994 112049 34927 0.6758
1978 10745 78498 26585 0.4260
1979 14994 66709 23112 0.4274
1980 23520 58860 20513 0.3946
1981 14012 63497 22963 0.4652
1982 22083 66933 21489 0.4143
1983 25109 78389 38133 0.7073
1984 47766 96484 36979 0.5098
1985 17285 84521 39484 0.7084
1986 9510 73415 34595 0.6710
1987 10263 61843 21391 0.4508
1988 9124 52347 23182 0.6103
1989 15480 38938 22068 0.7835
1990 3604 29518 13487 0.6304
1991 6666 21627 8750 0.4585
1992 11490 21170 6396 0.3519
1993 10859 33680 6107 0.2104
1994 27160 55531 9046 0.1933
1995 41415 68941 23045 0.3110
1996 9943 88691 40422 0.6603
1997 5073 85738 34304 0.6595
1998 6378 55750 24005 0.4688
1999 19465 43411 20013 0.5436
2000 29465 45946 22496 0.6124
2001 14883 58940 0.6100

Average 17319 66106 24479 0.4850
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3.3.2.b Faroe Bank cod (Sub-division Vb2 )

State of stock/exploitation: Although stock biomass is
uot kuown, it appears to be at or above average based
ou survey indices. The surveys indicate a steep increase
of the stock in 1996-1998 compared with previous
years, followed by a decline to average biomass in
1999-2000 (Figure 3.3.2.b.I). In 2001, the stock seems
to have increased again and length distributions suggest
strong incoming year classes.

Management objectives: There are no explicit
management objectives for this stock and biological
reference points have not been established.

Advice on management: ICES advises that fishing
effort on the Faroe Bank should not exceed that
exerted annually in recent years (1996-2000).

Relevant factors to be considered in management:
The directed fishery is by a longline fleet that has been
stable in size since 1996. The fleet is regulated by
effort restrictions, so advice is provided in terms of
effort.

The landing estimates are uncertain because since 1996
the vessels have been allowed to fish both on the
Plateau and on the Faroe Bank during the same trip,
making it difficult to assign landings to area. Given the
relative size of the two fisheries, this causes greater
uncertainty regarding catches for Faroe Bank cod than
for Faroe Plateau cod, but the magnitude remains
unquantified for both. The ability to provide advice
depends on the reliability of input data. Because the cod
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landings from Faroe Bank are not kuown, it is not
possible to provide catch advice on management. If the
fishery management agency intends to manage the two
fisheries to protect the productive capacity of each
individual unit, then it is necessary to monitor and
regulate the catch removed from each stock.

Comparison with previous assessment and advice:
The advice is similar to advice from last year.

Elaboration and special comment: This fishery was
an international fishery until the declaration of EEZs.
Thereafter, primarily Faroese vessels have exploited the
stock. The stock was the subject of a sururner trawl
fishery, but trawling inside the 200 m contour is now
banned. The fishery is mainly carried out by longliners,
and by trawlers, which are allowed to fish outside the
200 m contour.

The tentative analytical assessment presented last year
could not be updated this year because the catches were
poorly sampled. Exploratory analyses with a production
model failed to produce reliable results.

Survey indices in the spring 2001 are most likely too
optimistic, since the total catch was dominated by one
very large haul.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001/ACFM:20).

ICES Cooperative Research Repon No. 246



Catch data (Tables 3.3.2.b.l):
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Table 3.3.2.b.l Faroe Bank (Sub-division Vb,) COD. Nominal catches (tonnes) by countries, 1986-2000. As
officially reported to ICES.

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Faroe Islands 1,836 3,409 2,960 1,270 289 297 122 264 717 561 2,051 3,459 3,092

Norway 6 23 94 128 72 38 32 2 8 40 55 135 • 148 •

UK (ElWIN I) + 1 1

UK (Scotland) 63 47 37 14 205 90 176 118 227 551 382 277 265

United Kingdom

Total 1,905 3,479 3,091 1,412 566 425 330 385 953 1,152 2,488 3,871 3,505

Used in assessment 361 335 154 266 725 601 2,106 3,594 3,240

1999 2000

Faroe Islands 1,001 1,194

Norway 88 • 49

UK (ElWIN I)

UK (Scotland) 210

United Kingdom

Total 1,299 1,243

Used in assessment 1,089 1,243

*J Preliminary.

1) Includes Vb1

2) Included in Vb1
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3.3.3 Faroe haddock (Division Vb)

State of stock/exploitation: The stock is outside safe
biological limits. SSB iu 2001 is estimated to be below
Bp, and close to Blim• Fishing mortality in 2000 is
estimated to be abuve the Fp, and F,im• The SSB
increased significantly in 1996-1998 due to the
recruitment of the very strong 1993 year class and the
abuve average 1994 year class. The subsequent year
classes have all been weak and SSB is expected to
decline below Blim in the short term, even with no
fishery.

Management objectives: The effort management
system implemented in the Faroese demersal fisheries
in Vb since 1996 aims at harvesting on average 33% of
the haddock exploitable stock. This translates into an
average F of 0.45, higher than the proposed Fp, ofO.25.
The harvest regime is expected to maintain fishing
mortalities substantially in excess of Flim in the medium
term, resulting in a high probability that SSB will be
less than B,im• ICES therefore considers this regime as
inconsistent with the Precautionary Approach.

1999)d .hh ~Al'Precau IOnary \pproac re erence pOints unc ane:e SInce :

ICES considers that: ICES proposed that:

Blim is 40 000 t Bp, be set at 55 000 t

Flim is 0.40 Fp, be set at 0.25

Technical basis·

D lim : FormerMBAL Bp, : 2 st. dev. abuve Blim but reduced based on inspection
of the SSB-R scatter plot

Flim : 2 'std. Dev. abuve Fp, Fp, : Fm• d (1998) = 0.25

Advice on management: ICES recommends that
there be no fishing in 2002 on this stock. ICES
recommends that a rebuilding plan is developed,
aiming at preventing a further decline in SSB below
Bum. The rebuilding plan should take into account
technical interactions with other gadoids and ensure
that fisheries do not expand when good year classes
do occur, until SSB has increased above Bpa•

Relevant factors to be considered in management:
The effect of the effort regulation should be closely
monitored, in particular the possible changes in
catchability and target species. Haddock are taken in a

mixed fishery together with saithe and cod. Measures to
minimise the mortality inflicted on haddock, while
fishing for saithe and cod should be implemented.

Comparison with previous assessment and advice: In
recent years the assessment has overestimated stock
abundance and underestimated fishing mortality. This,
together with a strong increase in fishing mortality has
changed the perception of the state of the stock.
Consequently, the stock has moved from being within
safe biological limits to being outside safe biological
limits buth regarding biomass and harvest rate.

Weights in '0001.
Shaded scenarios considered inconsistent with the precautionary approach.
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Medium- and long-term projections: Medium-term
projections are not presented. They indicate that the
average and ahove average year classes are less
frequent since 1980 than in the previous 20 years. This
suggests that medium term predictions may
overestimate future SSBs at the chosen fishing
mortality options.

Elaboration and special comment: The estimate of
the recruiting year classes is poor as the survey indices
were not available in the assessment.

juvenile and young haddock in trawl fisheries, whereas
this is not the case for 10ngliners.

Data and Assessment: The analytical assessment was
performed using commercial trawl and longline CPUE
data. No recruitment indices are available this year.

Source of information: Report of the North-Western
Working Group, April/May 2001 (ICES CM
2001/ACFM:20).

Yield and spawning biomass per Recruit
F-reference points:The mean weights at age, which have been decreasing

since the middle of the 1990s, have now increased
again for most ages.

Haddock is mainly fished by longliners and pair
trawlers. At present there are closed areas to trawling,
and this combined with the large minimum meshsize in
the codend (145 mm) effectively reduces catches of

Catch data (Tables 3.3.3.1- 3):

Average Current
Fmax

FO.l

Fmed

Fish Mort
Ages 3-7

0.479
0.420
0.172
0.239

Yield/R

0.653
0.655
0.586
0.628

SSBIR

1.603
1.792
3.437
2.769

11i¥~iIIilfllJ~~lHE '·.'.' '..'·..'·.:i.·'.•'·.••••••.•••.•1..,.'.......•••..•..'•..•..•..•..·•••..•.·.•••.•.•.•..•.•..•.•.•..•.•...•....,...•..,..........••.....•..,...•.., '...•........••...•..••....•..•....•"'...........•.••,:m.~,'~.'-.'··..·_.·.,·..·..'.·.,·.t•.••.•~.••...·pa..•".•••.·,,·.••·.·Wb'..·.·.m..•.·.;..·.;.·.l.;•.•.~;.••..•...••..•..••.•.•••..•••..•..•.•...•..•..•...•••..•••..•....•..•....•..•...•..•...•..•.•.''...•..•.•.•..•...•..•.•......'...•...~.•.•.•'.W..·..•.•i..•..m.·jV.·.·.·.•·.'.·.••.•.•..~."'...•••••••.••••.••••..•; .•••.1..·.•.•..••.1 ..•.•...•..•..•.•..•.•..•.••.·.• IIIi)\qI1lL! '..•'.,·,·.•.•··.••·.••.1jI;;W,&m¥IIIHIWHH "'~..~"" ~ ....,,-·"""'IIQ~!t!lI
1987 No increase in F 17 14.9
1988 No increase in F 18 12.2
1989 .. No increase in F 11 14.3
1990 No increase in F 11 11.7
1991 TAC 11 8.4
1992 TAC 13-15 5.5
1993 Reduction in F 8 4.0
1994 No fishing 0 6.2 4.3
1995 No fishing 0 6.2 4.9
1996 TAC 8.3 12.6' 9.6
1997 F= F(95) 9.3 17.9
1998 F =F(96) 16 22.2
1999 F < proposed Fp, (0.25) 9 18.5
2000 F < proposed Fp, (0.25) 22 16.3
2001 F < proposed Fp, (0.25) 20
2002 No fishing 0

lFor the period I September 1995 to 31 May 1996. Weights in '000 t.
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Table 3.3.3.1 Faroe Plateau (Sub-divisiou Vb t ) Haddock. Nomiual catches (touues) by couutries 1982-2000. as
officially reported to ICES, aud the total Workiug Group estimate iu Vb.

Country 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

Denmark 1 8 4
Faroe Islands 10,319 11,898 11,418 13,597 13,359 13,954 10,867 13,506 11,106 8,074

France' 2 2 20 23 8 22 14
Germany I + + + 1 I + + +
Norway 12 12 10 21 22 13 54 III 94 125
UK (Engl. and Wales) 2 7
UK (Scotlandf
United Kingdom
Total 10,335 11,9i2 11,448 13,641 13,391 14,000 10,939 13,617 11,207 8,199
Working Group estimate4

•
l 11,937 12,894 12,378 15,143 14,477 14,882 12,178 14,325 11,726 8,429

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 2

Faroe Islands 4,655 3,622 3,675 4,549 9,152 16,585 19,135 16,643 14,038
France' 164 2 2,7 0 1 '
Germany 5 33 1 '
Greenland 30 ' 22 '
Norway 71 28 22 28 45 45 ' 71 ' 415 1 372
UK (Eng!. and Wales) 54 81 31 23 5 22 ' 30 ' 59 ;

UK (Scotlandi
United Kingdom 204 7

Total 4,944 3,731 3,728 4,605 9,202 16,652 19,238 17,180 14,638
Warkins Group estimate"\ 5,476 4,026 4,252 4,948 9,642 17,924 22,210 18,486 16,286

1) Including catches from Sub-division Vb2. Quantity unknown 1989-1991, 1993 and 1995-2000.

2) Provisional data

3)FrODl 1983 to 1996 catches included in Sub-division Vb2.

4) Includes catches from Sub-division Vb2 andDivisioll IIa in Faroese waters.

5)Includes French and Greenlandic catches fromDivisiOll Vb, as reported to the Faroese coastal guard servioe

6) Reported as Division Vb, to the Faroese coastal guard service.

7) Reported as Division Vb.

Table 3.3.3.2 Faroe Bauk (Sub-divisiou Vb,) Haddock. Nomiual catches (toues) by couutries, 1982-2000, as
officially reported to ICES.

Country 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991

Faroe Islands 1,533 967 925 1,474 1,050 832 1,160 659 325 217
Francel

Norway 2 5 3 10 5 43 16 97 4
UK (Engl. and Wales)

UK (Scotlandt 48 13 + 25 26 45 15 30 725 287
Total 1,582 982 930 1,502 1,086 882 1,218 705 1,147 508

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 1

Faroe Islands 338 185 353 303 338 1,133 2,810 1,110 1,600

Francel

Norway 23 8 1 ' 40 ' 4 ' 60 ' 3 ' 48
UK (Engl. and Wales) + + +

, ,
UK (Scotlandt 869 102 170 39 62 135 I 102 193
Total 1,230 295 524 343 440 1,272 2,972 1,306 1,648

1) Catches included in Sub·division Vbl.

2) Provisional data

3)From 1983 to 1996 includes also catches laken in Sub-division Vb1 (see Table 2.4.1)
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Table 3.3.3.3 Faroe haddock (Division Vb).

Year Recruitment SSB Landings MeanF
Age 2 Ages 3-7

thousands tonnes tonnes
1961 51279 47797 20831 0.5624
1962 38537 51875 27151 0.6506
1963 47362 49547 27571 0.7002
1964 30110 44128 19490 0.4753
1965 22644 45555 18479 0.5260
1966 20205 43953 18766 0.5288
1967 25355 41958 13381 0.4031
1968 54838 45378 17852 0.4377
1969 31966 53419 23272 0.4853
1970 35576 59853 21361 0.4763
1971 15447 62899 19393 0.4564
1972 33170 61963 16485 0.3965
1973 23686 61562 17976 0.2894
1974 52320 64610 14773 0.2207
1975 69980 75376 20715 0.1800
1976 55904 89167 26211 0.2477
1977 26154 96281 25555 0.3876
1978 35032 97091 19200 0.2785
1979 2773 85243 12418 0.1553
1980 4935 81732 15016 0.1783
1981 3484 75650 12233 0.1819
1982 15781 56240 11937 0.3320
1983 19450 51608 12894 0.2665
1984 40523 53507 12378 0.2298
1985 38798 62128 15143 0.2783
1986 25897 64910 14477 0.2263
1987 8993 66283 14882 0.2689
1988 18066 60622 12178 0.2058
1989 14023 50251 14325 0.2947
1990 9063 41988 11726 0.2866
1991 2906 33048 8429 0.2919
1992 2685 25400 5476 0.2249
1993 1823 21997 4026 0.1955
1994 6507 20578 4252 0.2109
1995 85204 25753 4948 0.2315
1996 42245 52425 9642 0.3242
1997 7396 76834 17924 0.3773
1998 3110 73069 22210 0.5551
1999 20769 53013 18486 0.5229
2000 12100 39904 16286 0.4786
2001 12100 39233 0.4800

Average 26054 56191 15994 0.3537
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3.3.4 Faroe saithe (Division Vb)

State of stock/exploitation: The stock is at present
harvested outside safe biological limits. SSB is above
Bp, due to above average recruitment in the second half
of the 1990s, but fishing mortality is high (F20OO" 0.41),
well above Fp, (= 0.28) and also ahove Fum (= 0.40).
Although there has been high recruitment in the late
1990s, the stock is expected to decline in the medium
term with the present exploitation pattern.

Management objectives: The effort management
system implemented in the Faroese demersal fisheries
(Division Vb) since 1996 aims at harvesting on average
33% of the saithe stock in numbers. This translates into
an average F of 0.45, higher than Fp, of 0.28 and even
above Flim• The harvest regime is expected to produce
fishing mortalities substantially in excess of Fum in the
medium term. ICES considers this regime to be
inconsistent with the precautionary approach.

1999)d .. ts ( hh ~Afprecau IOnary \pproac re erence pOIn nnc ange sInce :

ICES considers that: ICES proposes that:

Bum is 60 000 t Bp' be set at 85 000 t

FI"" is 0.40 Fp, be set at 0.28

Technical basis·

Bum: lowest observed SSB Bp' : former MBAL

F'im :consistent with Blim of 60000 t Fpa : consistent with Fum and Fmed

Advice on management: ICES advises that fishing
effort in 2002 be reduced to correspond to fishing
mortality below Fpa, corresponding to landings less
than 28 000 t. Current practice under the effort
management system, to increase the number of
fishing days allowed when moving into deeper
waters, should be suspended until fishing mortality
has decreased such that saithe is harvested within
safe biological limits. The present spawning closures
should be maintained.

Relevant factors to be considered in management:
The effect of the effort regulations should be closely

monitored, in particular the possible changes in
catchability and target species. In addition, it should be
noted that saithe are partly caught in a mixed trawl
fishery together with haddock and cod. Hence
management measures taken in 2000/2001 for cod and
haddock should also ensure protection for the saithe
stock.

Comparison with previous assessment and advice:
This year's assessments show higher estimates of SSB
than last year's assessment. This is due to higher
estimates of 1995-1998 year classes. However, these
year classes are still poorly estimated.

Catch forecast for 2002:
Basis: F(2001) = F(2000) = 0.41; Landings (2001) = 39.0; SSB(2002) = 92.9.

F(2002) Basis Catch (2002) Landings (2002)
0.25 0.6 F(OO) 25 25

F ,(0.28) 0.68 F(OO) 28 28

(Weights in '000 t)
Shaded scenarios considered inconsistent with the precautionary approach.

If the number of fishing days allocated is maintained,
there is a high probability that fishing mortality will
exceed Fp,= 0.28 in 2002 and 2003.

Medium- and long-term projections: Medium-term
projections are not presented. They were made using the
same input parameters as the short-term predictions.
The results indicate a high probability that SSB will be
less than the proposed Bp, at current fishing mortality,
particularly if future recruitment follows a distribution
similar to past observations.

Elaboration and special comment: Saithe are taken in
a mixed trawl fishery although they may be targeted
with a small by-catch of other demersal species. The
fishery was originally international, but for all practical
purposes saithe has been fished only by Faroese vessels
since the introduction of the 200 urn EEZ in 1977. The
principal fleet consisting of large pair trawlers with
engines larger than 1000 HP, accounted for 60% of the
catches in 1994-2000. In the same period the smaller
pair trawlers (<1000 HP) caught 20%, jiggers 9% and
large single trawlers 9%. All other vessels had only
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small catches of saithe as by-catch. Growth rates have
increased from the low level observed in 1990--1991 to
higher values in 1994-1996 and have decreased again
since 1997.

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R
Ages 4-8

SSBIR

The assessment was tuned with commercial pair trawler
catch and effort data from logbooks. No recruitment
indices are available.

Average Current
Fmax
FO.I
Fmed

0.409
0.291
0.135
0.235

1.372
1.389
1.264
1.381

1.778
2.879
6.576
3.756

Source of information: Report of the North-Western
Working Group, AprillMay 2001 (ICES CM
200I/ACFM:20).

Catch data (Tables 3.3.4.1-2):

28

<17

2002

1987 No increase in F 32 40
1988 No increase in F 32 45

1989 Reduction in F <40 44

1990 Reduction in F 41 62

1991 TAC 30 55

1992 Reduction in F 27 36

1993 Reduction in F <37 34

1994 TAC 26 421 33
1995 TAC 22 391 27

1996 TAC 39 20
1997 20% reduction in F from 1995 level 21 22

1998 30% reduction in effort from 1996/97 level 26

1999 F below F", (0.28) 14 33

2000 F below than F", (0.28) 15 39

2001 Reduce fishing effort to generate F well
below F", (0.28)
Reduce fishing effort to generate F below Fp,

(0.28)

lIn the quota year I Septernber-31 August the following year. Weights in '000 t.
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Faroe saithe (Division Vb)
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Table 3.3.4.1 Saithe in the Faroes (Division Vb). Nominal catches (t) by countries, 1987-2000 as officially
reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993

Denmark 255 94 - 2 - - -
Faroe Islands 39,301 44,402 43.624 59,821 53,321 35,979 32,719

France 3
153 313 120 75- - -

German Dem.Rep. - - 9 - - 5 2

German Fed. Rep. 49 74 20 15 32 -

Netherlands - - 22 67 65 - 32

Norway 14 52 51 46 103 85 279

UK (Eng. & W.) 108 - - - 5 74 425

UK (Scotland) 140 92 9 33 79 98

USSRJRussia 2 - - - 30 - 12 -

Total 40,020 45,027 43,735 60,014 53,605 36,373 33,532

Working Group estimate 4.5 40,020 45,285 44,477 61,628 54,858 36,487 33,543

Country 1994 1995 1996 1997 1998 1999 2000 1

Estonia - - - 16 - - -

Faroe Islands 32,406 26,918 19,297 21,721 25,995 32,439 38,073

France 19 10 12 9 17 - 58

Germany I 41 3 5 - 100 230

Greenland - - - - - - I

Norway 156 10 16 67 54 189 113

UK (Eng. & W.) 151 21 53 - 19 67 ...
UK (Scotland) 438 200 580 460 337 441 ...
United Kingdom 565

Russia - - 18 28 - - 8

Total 33,171 27,200 19,979 22,306 26,422 33,236 39,048

Working Group estimate 4,5 33,182 27,209 20,029 22,306 26,422 33,236 39,048

1 Preliminary.

2 As from 1991.

3 Quantity unknown 1989-91.

4 Includes catches from Sub-division Vb2 and Division IIa in Faroese waters.

5 Includes French, Greenlandic, Russian catches from Division Vb, as reported to the Faroese coastal guard service.

178 ICES Cooperative Research Repon No. 246



Table 3.3.4.2 Saithe in the Faroes (Division Vb).

Year Recruiunent SSB Landings MeanF
Age 3 Ages 4-8

thousands tonnes tonnes
1961 9046 83791 9592 0.0911
1962 13662 85627 10454 0.1083
1963 22427 100620 12693 0.0996
1964 16187 98370 21893 0.2007
1965 22797 107197 22181 0.1828
1966 21821 108753 25563 0.2030
1967 26865 104602 21319 0.1661
1968 21503 115916 20387 0.1350
1969 40779 123735 27437 0.1791
1970 34113 129066 29110 0.1833
1971 37260 139403 32706 0.1770
1972 33584 147448 42663 0.2331
1973 23272 136540 57431 0.3332
1974 18878 137431 47188 0.2815
1975 16276 137669 41576 0.3132
1976 18876 121784 33065 0.2827
1977 12896 113826 34835 0.3524
1978 8365 95715 28138 0.2667
1979 8594 83187 27246 0.2863
1980 12364 88372 25230 0.2342
1981 33085 75697 30103 0.4168
1982 14613 82329 30964 0.3501
1983 40806 94198 39176 0.3989
1984 25832 95777 54665 0.5140
1985 22046 109014 44605 0.4155
1986 61717 95256 41716 0.5250
1987 48566 92676 40020 0.4260
1988 44544 99411 45285 0.4672
1989 28533 98952 44477 0.3735
1990 20690 92184 61628 0.5719
1991 24858 71263 54858 0.7119
1992 19630 59945 36487 0.5286
1993 23899 63729 33543 0.4611
1994 16444 62712 33182 0.4971
1995 38482 64622 27209 0.4474
1996 22754 70952 20029 0.3523
1997 35436 77387 22306 0.3041
1998 12910 90198 26422 0.2917
1999 32644 98455 33236 0.3560
2000 42497 88490 39048 0.4093
2001 26164 89036 0.3520

Average 25749 98325 33242 0.3288
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3.3.5 Answer to Special Request on Probability Profiles of Fishing Mortalities

The Faroese Government has requested ICES as
follows:

for cod, haddDck and saithe in Division Vb, where an
effort control management system is in effect, estimme
the probability profile of fishing mortalities which
would be generated under the current effort control
scheme and provide effort options which have a high
probability (> 80%) that the realised fishing mortalities
in 2002 would correspond to the fishing mortality
identified as being within safe biological limits;

The probability profile of fishing mortalities presented in
the 1999 report could uot be provided in this years report

In recent reports, the fisbing mortality on cod, baddock
and saithe that could be generated in the upcoming
fishing year, given the number of fishing days allocated
to each fishing fleet, was estimated, using partial fishing
mortalities by age (3 to 7) and by year (1985 to 1995) to
calcnlate catchability coefficients, Probability profiles
for various combinations of effort allocations were then
constrncted from the effort allocated and the estimated
catchabilities. Based on the 1999 assessment and the
observed effort allocation, there was a high probability
for all 3 stocks that fishing mortality was in excess of
the proposed Fp,'s.
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The nnmber of fishing days reported for 1996 to 1997
are not believed to be reliable because the nnmber of
days fished in trips landed at multiple landing sites were
recorded at each landing site. This problem is believed
to have been resolved from 1998 onwards. With the
implementation of the fishing days system, it is
expected that the mortality exerted by a single fishing
day for the varions fleet categories will have changed
and therefore the basis for the calculation of the
expected fishing mortality is probably no longer valid.
Another problem is that the fleet definitions have
changed since the introdnction of the day system, and
this makes comparisons back in time difficult. And the
existing recent time-series is too short to be used in
reliable evaluations.

However, the recent history and the present assessment
indicate that fishing mortality on all three stocks is
expected to be above the proposed Fp.. unless the
nnmber of days are reduced substantially. Furthermore,
medinm-term projections indicate that with present
fishing mortalities there is a high probability that SSB
for all three stocks will be below Bp.. for haddock even
below Blirn•
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3.4

3.4.1

Stocks in the Skagerrak and Kattegat (Division rna)

Overview

Description of fisheries

The fleets operating in the Skagerrak and Kattegat
(Division IIIa) include vessels targeting species for
human consumption as well as vessels engaged in
fisheries for reduction purposes. The human
consumption fleets are diverse including gill netters
and Danish seiners exploiting flatfish and cod and
demersal trawlers involved in various human
consumption fisheries (roundfish. flatfish, Pandalus
and Nephrops). Demersal trawling is also used in the
fisheries for Norway pout and sandee! which are landed
for reduction purposes. Pelagic trawlers and purse
seiners exploit herring, mackerel, horse mackerel and
sprat.

The roundfish, flatfish and Nephrops stocks are mainly
exploited by Danish and Swedish fleets consisting of
bottom trawlers (Nephrops trawls with >70 mm meshes
and bottom trawls with >90 mm mesh size), gill netters
and Danish seiners. The number of vessels operating in
Division IIIa has decreased in recent years. This is
partly an effect of the ED withdrawal prograrurne
which until now has aflected the Danish fleets only, but
these fleets still dominate the fishery in Division IIIa.
Pandalus is exploited by Danish, Swedish and
Norwegian shrimp trawlers.

The industrial fisheries are carried out by trawlers
mainly of a size above 20 m using small-mesh trawl.
The main target species are sandee!, Norway pout, sprat
and blue whiting. By-catches in these fisheries have
decreased since 1996 mainly due to enforcement of by
catch regulations. Landings in the industrial fisheries
in Division IIIa are given in Table 3.4.1.1.

There are important technical interactions between the
fleets.

Misreporting and non-reporting of catches have
occurred mainly in the cod fisheries. The amount is,
however, not known. There are no discard data
available for assessments. The time series of age
samples from landings for industrial purposes is short.

Overview of resources

The Skagerrak-Kattegat area is to a large extent a
transition area between the North Sea and the Baltic 
both in terrns of hydrography and topography and the
identity of stocks. The exchange of water between the
North Sea and the Baltic is the main hydrographic
feature of the area.
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When assessed as separate stocks, several of the stocks
in the Skagerrak show close affinities to the North Sea
stocks, in terrus of both population dynamics (similar
trends in recruitment and SSB) and biological
indicators such as parasites or genetics. Tagging
experiments have demonstrated extensive migration
between the two areas for several species. Species with
no clear stock boundary between the North Sea and
Skagerrak include saithe, hake, cod (except for coastal
populations in fjords), haddock, whiting and Norway
pout. Sandeel in the North Sea and Skagerrak is
probably a complex of several local populations rather
than separate populations in the two areas. The
landings of sandee! from the Skagerrak area have had a
different composition of sandee! species from that in
the North Sea.

The main herring stocks exploited in the area are the
North Sea autumn spawners and the stock of spring
spawners spawning in the western Baltic and the
southern part of Division IIIa. Both stocks have
important components migrating into Division IIIa at
some time during their life cycle. The juvenile herring
in Division IIIa are mainly of North Sea stock origin
while the mature fish are predominantly spring
spawners. The major part of the Western Baltic spring
spawners migrates into Division IIIa outside the
spawning season and is found in the Skagerrak in
summer.

Cod in the Kattegat and Belt area are also associated
with the western Baltic stock. The structure and extent
of migrations is, however, not clear.

Most of the species are now assessed in conjunction
with the stocks in the neighbouring areas - cod in the
Skagerrak, haddock, saithe, Norway pout and autumn
spawning herring are assessed as part of the North Sea
stocks, spring spawning-herring as part of the western
Baltic stock. The state of these stocks is considered in
the sections concerning the North Sea and Baltic
respectively.

The cod in Skagerrak is assessed together with cod in
the North Sea and the Eastern Channel. The stock is
outside safe biological limits (see Section 3.5.2). The
landings of cod in the Skagerrak in 2000 were 9 300 t
in the human consumption fishery. No by-catch was
observed in the small meshed industrial fisheries.
Denmark and Sweden took the majority of catches.

The cod in Kattegat is outside safe biological limits.
Landings in 2000 were 4 900 t, which is the lowest in
the time series.
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Haddock in Division IlIa is assessed together with
haddock in the North Sea. The stock is outside safe
biological limits. The landings of haddock in Division
IlIa in the human consumption fisheries amounted to
1 485 t in 2000. By-catches in the industrial fisheries
were estimated at 600 t. Most of the catches are taken
in the Skagerrak.

Assessment of the state of the whiting in Division IlIa
was not possible. The landings of whiting in Division
IlIa were 600 t in 2000 and the major part was taken in
the industrial fisheries. Most of the landings are taken
in the Skagerrak.

The plaice io Division IlIa is harvested outside
biological limits, as fishing mortality is higher than Fp,.

Landings amount to 8800 t in 2000. About 75% of the
landings were taken in the Skagerrak.
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Sole in Division IlIa is harvested outside safe biological
limits. Landings in 2000 were 780 l, substantially lower
than the 1 300 t in 1995.

The industrial fisheries yielded a total catch of 72 000 t
in 2000, well below the mean catches of 120 000 t
(1989-2000). Most of the catches consisted of sandeel,
sprat and herring with smaller catches of Norway pout
and blue whiting (Table 3.4.1.1) By-catches of cod,
haddock and whiting in the industrial fisheries were all
much reduced from 1996.

The landings of Nephrops and Pandalus in 2000 from
Division IlIa amounted to 4 700 t and 7 300 t
respectively. The stocks seem to be able to sustain the
present fishing mortality.
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Table 3.4.1.1 Catches of the most important species in the industrial fisheries in Division lIla ('000 t). 1974-
1999'.

Year Sandeel Sprat' Hetring
,

Norway pout Blue whiting Total

1974 8 71 76 13 168

1975 17 101 57 19 194

1976 22 59 38 42 161

1977 7 67 32 21 127

1978 23 78 16 25 142

1979 34 96 13 25 6 174

1980 39 84 25 26 14 188

1981 59 76 63 30 + 228

1982 25 40 54 44 5 168

1983 29 26 89 30 16 190

1984 26 36 112 46 15 235

1985 6 20 116 9 19 170

1986 73 11 65 6 9 164

1987 5 14 72 3 25 119

1988 23 9 97 8 15 152

1989 18 4 52 5 9 88

1990 16 2 51 27 10 106

1991 24 14 44 39 10 131

1992 39 4 66 45 19 173

1993 45 2 71 8 32 158

1994 55 58 30 7 12 162

1995 12 42 34 50 10 148

1996 53 10 26 36 15 140

1997 82 12 6 32 4 136

1998 11 11 5 15 7 49

1999' 13 26 11 7 16 73

2000' 17 19 18 10 7 72

Mean 32 17 35 23 13 120

1989-2000

'Data from 1974-1984 from Anon. (1986), 1985-2000 provided by Working Group members.
'Total landings from all fisheries.
'For years 1974-1985, human consumption landings used for reduction are included in these data.
• 1999-2000 data provided from Denmark and Sweden. Other years. only data from Denmark is presented.
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3.4.2 Cod in the Kattegat

State of the stock/exploitation: The stock is at present
considered to be ontside safe biological limits. The
present fishing mortality is above Fp, and even above
FHm• The estimated SSB of 6 500 t in 2001 is close to
the B,,,,.

The spawning stock declined steadily from 35 000 t in
the early 1970s to about 10 000 t in the 1990s, with a
concurrent drop in recruittnent from 20-30 million in
the 1970s to around 10 millions in the 1990s. The
fishing mortality exceeded 1.0 during most of the 1980s

and 1990s. In the present state the fishery is dependent
on the strength of incoming year classes. The present
assessment indicates that recruittnent is low for the
1999 and 2000 year classes and close to the lowest
ohserved.

Management objectives: There is no explicit
management objective for this stock. However, for any
management objective to meet the proposed
precautionary criteria, F should be less than the
proposed F" and spawning stock biomass should be
maintained above the proposed Bp,.

Precautionarv Annroach reference Doints (unchan2:ed since 1999):

ICES considers that: ICES proposes that:

B,,,, is 6 400 t Bp, be set at 10 500 t

F,,,, is 1.0 Fp, be set at 0.6

Technical basis'

B,,,,: lowest observed SSB Bp,: B,,,,*exp(I.645*0.3)

F,,,,: The spawning stock has declined steadily since Fp,: F,,,,*exp(-1.645*0.3)
the early 1970s at fishing mortality rates averaging
F = 1.0. F,,,, is tentatively set equal to F = 1.0.

Advice on management: ICES advises that there be
no fishing on this stock in 2002 and a rebuilding
plan should be implemented in order to rebuild SSB
above Bpao

Rebuilding plan: The fishery should not be re-opened
until a rebuilding plan is established, which aims at
rebuilding the SSB to above Bp,. Because a large part of
cod is taken as by-catch in fisheries for flatfish and
Nephrops, the necessary reduction in fishing mortality
on cod cannot be achieved by a reduction in TAC
alone.

The rebuilding plan should include measures to
improve the selectivity in the directed fishery such as a
significant increase of the legal minimum mesh size of
90 mm. By-catches in the fisheries directed to
Nephrops and flatfisb could be reduced by measures
which improve species selectivity, e.g., escape windows
or grids. The rebuilding plan could also include
seasonal and area closures.

Relevant factors to be considered in management:
The economically most importaut species in the
Kattegat are cod, Nephrops and sole, which each
account for about 25% of the value of the total annual
landings. By-catches of cod occur in the fisheries
targeting sole and Nephrops. Management measures in
the Kattegat need to take account of technical
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interactions in the area. Changes in mesh regulations
may be introduced with the aim of protecting mainly
young cod.

Comparison with previous assessment and advice:
The present assessment estimates last years SSB to be
10% lower than last years assessment.

Catch forecast for 2002:
Basis: F(2001) =F,q =F(1998-2000) =1.21; Landings
(2001) = 5680; SSB(2002) = 5168.

F (2002) Basis Landings SSB
(2002) (2003)

o 0 9900
.III!itmIDl IIIII$miII

t~'1jJ!gnIII@:$lWI!iI

III4~IjIIIII!!t!lllIml
Weights in t.
Shaded scenarios considered inconsistent with the
precautionary approach.

Medium- and long-term projections: Medium-term
projections use spreadsheet-based Monte Carlo
simulations with stochastic noise associated with
recruittnent, weights at age, and maturities.
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Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
2001lACFM:18).

will not occur at present exploitation rates, particularly
on younger ages (1-3). There is evidence that the stock
interacts with neighbouring cod stocks in the Skagerrak
and the Baltic Sea by way of migrations. These
interactions add uncertainty to the assessment.

Yield and spawning biomass per Recruit
F-reference points:

Recruionent is generated from a Ricker Stock
recmionent model.

The medium-term projections suggest that fishing at
Fp, leads to a more that 75% probability of the stock
exceeding B'bn in 2005.

Elaboration and special connnent: Landings have
decreased from 15000 t in the 1970s to about 7 000 t in
the 1990s. During the years 1991-1994 an unknown,
but probably substantial amount has been either

unreported or allocated to other areas. The quality of
catch data from 1994 onward has improved, leading to
improved reliability of the assessment.

The stock recruionent plot indicates that strong
recruionent requires large spawning biomass, which

Catch data (Tables 3.4.2.1-2):

Average Current
Fmax

FO.l

Filled

Fish Mort
Ages 3-5

1.213
0.228
0.142
0.762

YieldJR

0.629
1.008
0.949
0.740

SSB/R

0.676
5.029
7.403
1.219

4.5

6.4

4.7

< 6.3-6.8

6-7

1987 Reduction in F < 13.0

1988 Reduction in F < 15.0

1989 TAC 10.0

1990 TAC 7.0

1991 TAC 6.3

1992 30% reduction in fishing effort

1993 Limit fishiug effort to 70% of 1991 effort

1994 Reduction in catch from 1991-1992

1995 Precautionary TAC based on recent catches

1996 30% Reduction in fishing effort from 1994 level

1997 Fishing effort should not exceed 70% of the 1994 level

1998 Fishing effort should not exceed 70% of the 1994 level

1999 F= 0.6

2000 At least 40% reduction in F

2001 F = Fp, = 0.6

2002 No fishery

Weights in '000 t.
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15.5 11.5

15.0 5.5

12.5 8.6

8.5 5.9

6.65 6.8

6.65 6.3

6.8 7.2

6.7 7.8

6.7 8.2

7.7 6.1

8.5 9.5

7.5 6.8

6.3 6.6

7.0 4.9

6.2
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Cod in the Kattegat (part of Division IlIa)

Landings
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Table 3.4.2.1 Cod landings (in tonnes) from the Kattegat. 1971-2000.

Year Kattegat Total
Denmark Sweden Gemanv2

1971 11.748 3.962 22 15.732
1972 13,451 3,957 34 17,442
1973 14,913 3,850 74 18,837
1974 17,043 4,717 120 21,880
1975 11,749 3,642 94 15,485
1976 12,986 3,242 47 16,725
1977 16,668 3,400 51 20,119
1978 10,293 2,893 204 13,390
1979 11,045 3,763 22 14,830
1980 9,265 4,206 38 13,509
1981 10,693 4,380 284 15,337
1982 9,320 3,087 58 12,465
1983 9,149 3,625 54 12,828
1984 7,590 4,091 205 11,886
1985 9,052 3,640 14 12,706
1986 6,930 2,054 112 9,096
1987 9,396 2,006 89 11,491
1988 4,054 1,359 114 5,527
1989 7,056 1,483 51 8,590
1990 4,715 1,186 35 5,936
1991 4,664 2,006 104 6,834
1992 3,406 2,771 94 6,271
1993 4,464 2,549 157 7,170
1994 3,968 2,836 98 7,802'
1995 3,789 2,704 71 8,1644

1996 4,028 2,334 64 6,126'
1997 6,099 3,303 58 9,460'
1998 4,207 2,509 38 6,835
1999 4,029 2,540 39 6,608
2000 3,285 1,568 45 4,897

[Preliminary.
'Landings statistics incompletely split on the Kattegat and Skagerrak.
The figures are estimated by the Working Group members.

'Including 900 t reported in Skagerrak.
41ncluding 1,600 t misreported by area.
'Excluding 300 t taken in Sub-divisions 22-24.
'Including 1,700 t reported in Sub-division 23.
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Table 3.4.2.2 Cod in the Kattegat (part of Division IlIa).

Year Recruittnent SSB Landings Mean F
Age 1 Ages 3-5

thonsands tonnes tonnes
1971 37666 30315 15732 0.6485
1972 23121 34759 17442 0.5482
1973 15763 37176 18837 0.9064
1974 30669 33004 21880 1.0102
1975 26298 25130 15485 0.7677
1976 11215 28733 16275 0.9201
1977 29942 29050 20119 1.2447
1978 23823 21975 13390 0.7932
1979 11042 23750 14830 0.7632
1980 14654 23703 13509 0.7080
1981 17416 21128 15337 1.0660
1982 20913 15111 12465 1.3304
1983 20948 14633 12828 1.0748
1984 11524 15065 11886 1.1303
1985 8906 14648 12706 1.3276
1986 18215 11440 9096 1.1735
1987 5782 9340 11491 1.4183
1988 7904 7166 5527 1.0256
1989 3411 8885 8590 1.3134
1990 15382 6424 5936 1.4269
1991 7649 6521 6834 1.6720
1992 13490 9270 6271 1.1468
1993 7729 9479 7013 0.9357
1994 8858 14260 7802 0.7899
1995 17456 12135 8165 1.2161
1996 4244 6448 6126 0.9205
1997 11885 12098 9461 1.2352
1998 9148 8022 6835 1.3162
1999 9783 7471 6608 1.1896
2000 3966 6027 4897 1.1333
2001 5060 6495 1.2100

Average 14641 16441 11446 1.0762
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3.4.3 Whiting in Division rna (Skagerrak - Kattegat)

State of stock/exploitation: Based on the available
information it was not possible to assess the status of the
stock or identify safe biological limits. It is likely that this
stock is linked to the North Sea stock for which the
assessment is very uncertain, but which is likely to be
outside safe biological limits.

Management objectives: There are no specific
management objectives for this stock.

Advice on management: ICES advises landings of
1 500 t in 2002 as a precautionary value to restrict the
potential for re-expansion of the fIShery and
misreporting from other regions.

Elaboration and special comment: The major part of
the catch is taken as a by-catch in small-mesh fisheries.
Total landings in 2()()(} were the lowest historically
observed. The landings value advised for 2002 is
consistent with ICES advice provided in 2000, and is
based on the average of the catch during 1996-1998.

Source of information: Report of the Working Group on
the Assessment of Demersal Stocks in the North Sea and
Skagerrak, June 2001, Hamburg, Germany (ICES CM
2002lACFM: 01).

Catch data (Table 3.4.3.1):
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1987 Precautionary TAC 17.0 16.7

1988 Precautionary TAC 17.0 11.8

1989 Precautionary TAC 17.0 13.3

1990 Precautionary TAC 17.0 19.4

1991 TAC 17.0 14.0

1992 No advice 17.0 12.3

1993 Precautionary TAC 17.0 4.6

1994 If required, precautionary TAC 17.0 6.0

1995 If required, precautionary TAC 15.2 9.6

1996 If required, precautionary TAC 15.2 2.9

1997 If required, TAC equal to recent catches. 15.2 0.7

1998 No advice 15.2 1.0

1999 TAC, average period 1993-1996 6.0 8.0 1.3

2000 TAC, average period 1996-1998 1.5 4.0 0.6

2001 TAC, average period 1996-1998 1.5 2.5

2002 TAC, average period 1996-1998 1.5
'Includes by-catch in small-mesh industrial fishery. Weights in '000 t.

Whiting in Division IIIa (Skagerrak - Kattegat)

Landings
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Table 3.4.3.1 Nominal landings (t) of Whiting from Division IlIa as supplied by the Study Group on Divisiou
IlIa Demersal Stocks (ICES 1992b) and updated by the Working Group.

Year Denmark Norway Sweden Others Total

1975 19,018 57 611 4 19,690

1976 17,870 48 1,002 48 18,968

1977 18,116 46 975 41 19,178

1978 48,102 58 899 32 49,091

1979 16,971 63 1,033 16 18,083

1980 21,070 65 1,516 3 22,654

Total Total Total
consumption industrial

1981 1,027 23,915 24,942 70 1,054 7 26,073

1982 1,183 39,758 40,941 40 670 13 41,664

1983 1,311 23,505 24,816 48 1,061 8 25,933

1984 1,036 12,102 13,138 51 1,168 60 14,417

1985 557 11,967 12,524 45 654 2 13,225

1986 484 11,979 12,463 64 477 1 13,005

1987 443 15,880 16,323 29 262 43 16,657

1988 391 10,872 11,263 42 435 24 11,764

1989 917 11,662 12,579 29 675 13,283

1990 1,016 17,829 18,845 49 456 73 19,423

1991 871 12,463 13,334 56 527 97 14,041

1992 555 10,675 11,230 66 959 1 12,256

1993 261 3,581 3,842 42 756 1 4,641

1994 174 5,391 5,565 21 440 1 6,027

1995 85 9,029 9,114 24 431 1 9,570

1996 55 2,668 2,723 21 182 2,926

1997 38 568 606 18 94 718

1998 35 847 882 16 81 979

1999 37 1,199 1,236 15 111 1,362

2000 59 386 445 17 159 1 622

Preliminary: Norway 1997-1999.
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Plaice in Division IITa (Skagerrak - Kattegat)3.4.4

State of stock/exploitation: The stock is harvested
outside safe biological limits. The estimated SSB in
2001 is above Bp,.

Management objectives: No explicit management
objectives are set for this stock.

1999)d .hh fAPrecautionary \pproac re erence pomts unc anee SInce :

ICES considers that: ICES proposes that:

BI;m cannot be accurately defined Bp, ~ 24 000 t

FI;m cannot be accurately defined Fp, ~ 0.73

Technical basis·

Bp, ~ smoothed Blo", (no sign of impairment).
Fpa :;;: Fmed

Advice on management: ICES recommends that
fishing mortality should be less than the proposed
Fp, (0.73), corresponding to landings in 2002 of less
than 8 500 t.

safe biological limits can change from year to year due
to the uncertainty and variability in the estimates of
fishing mortality in the most recent year. Successive
assessments are consistent in estimating SSB to be
above the proposed Bp,.

Comparison with previous assessment and advice:
The perception of the state of this stock with regard to

Catch forecast for 2002:
Basis: F, ~ F(98-00) scaled to F(00)~0.82; Landin s (2001) ~ 8.6; SSB(2002)~ 33.2.

F (2002) Basis Landin s (2002) SSB (2003)
o 0 0 44.3

0.16 0.2 * F, 2.3 41.7
0.33 0.4 * F, 4.3 39.5
OM O~'~ 62 37.6
0.73 0.89*F, ~ F , 8.5 35.1

Weights in '0001.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Status quo
projections show a low probability of SSB falling below
the proposed Bp, in the medium-term.

Elaboration and special comment: The estimates of
fishing mortality and proposed Fp, for plaice in
Dhision IlIa are substaD'iaily higher than the
corresponding estimates for plaice in the North Sea
(Sub-area N). The difference may be caused by a
difference in the exploitation pattern. with the fishing
mortality of young ages (2-3) being much higher in the
North Sea. It may also be caused by older, mature
plaice emigrating from the Skagerrak to the North Sea
for spawning, or by higher natural mortality due to
possible parasitic infection. Reference points based on
the estimated F will still be appropriate for use with
this stock, but the values are not comparable to
reference points for other plaice stocks.

The major plaice catches are taken in fisheries using
Danish seine, trawl, and gillnet, targeting mixed
species for human consumption. The fishery is more
directed at older fish than for most other plaice
fisheries. As noted above, the proportion of plaice
younger than 3 years in the catches is lower than in the
North Sea, which might partly explain the relative
robustness of the stock to high fishing mortality levels.

The short-term predictions, and in particular those
dealing with SSB, should be interpreted cautiously, as a
result of the high contribution of recruitment in 2001
and 2002, which have been extrapolated using the
geometric mean average.

The analytical assessment uses information from
Danish commercial fleets and one survey series and is
considered to be uncertain.
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Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldIR
Ages 4-8

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).

Average Current
Fmax

FO.1

Fmed

0.822
0.216
0.099
0.940

0.225
0.246
0.223
0.224

SSBIR

0.767
1.573
2.546
0.726

Catch data (Tables 3.4.4.1-2):
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4.75 14.5 15.7

4.75 15.0 12.9

4.0 15.0 7.7

2.0 11.0 12.1

1.3 10.0 8.7

2.8 11.2 11.9

2.8 11.2 11.3

2.8 11.2 11.3

2.8 11.2 10.8

2.8 11.2 10.5

2.8 11.2 10.1

2.8 1l.2 8.4
2.8 11.2 8.5

2.8 11.2 8.8

2.35 9.4

10.0

10.02

14.0

3.7

2.9

1.3

1.12

1987 Precautionary TAC

1988 No increase in F'; precautionary TAC4

1989 No increase in F'; precautionary TAC4

1990 80% ofF(88)'; TAC'; TAC'

1991 TAC

1992 TAC

1993 Precautionary TAC

1994 If required, precautionary TAC

1995 If required, precautionary TAC

1996 If required, precautionary TAC

1997 No advice

1998 No increase in F from the present level 11.9
1999 No increase in F from the present level 11.0

2000 F < Fp, <1l.8

2001" F < Fp, <9.4

2002 F < Fp, <8.5

lFrom 1992 onwards predicted landings are for Kattegat and Skagerrak combined. 21n May 1991 ACFM revised its
advice to 12.0 for both areas combined. 'Kattegat. 4Skagerrak. Weights in '000 t.
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Plaice in Division IlIa (Skagerrak - Kattegat)
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Stock - Recruitment
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Table 3.4.4.1 Plaice landings (t) from Division IIIa (Katlegat and Skagerrak) as officially reported to ICES.

Year Denmark Sweden Germany Belgium Norway Total WG
Kattegat Skagerrak Kattegat Skagerrak Kattegat Skagerrak Skagerrak Skagerrak Kattegat Skagerrak Div. rna

1972 15,504 5,095 348 70 77 3 15,929 5,168 21,097
1973 10,021 3,871 231 80 48 6 10,300 3,957 14,257
1974 11,401 3,429 255 70 52 5 11,708 3,504 15,212
1975 10,158 4,888 296 77 39 6 10,493 4,971 15,464
1976 9,487 9,251 177 51 32 717 6 9,696 10,025 19,721
1977 11,611 12,855 300 142 32 846 6 11,943 13,849 25,792
1978 12,685 13,383 312 94 100 371 9 13,097 13,857 26,953
1979 9,721 11,045 333 67 38 763 9 10,092 11,884 21,976
1980 5,582 9,514 313 71 40 914 11 5,935 10,510 16,445
1981 3,803 8,115 256 110 42 263 13 4,101 8,501 12,602
1982 2,717 7,789 238 146 19 127 11 2,974 8,073 11,047
1983 3,280 6,828 334 155 36 133 14 3,650 7,130 10,780
1984 3,252 7,560 388 311 31 27 22 3,671 7,920 11,591
1985 2,979 9,646 403 296 4 136 18 3,386 10,096 13,482
1986 2,470 10,645 202 202 2 505 26 2,674 11,378 14,052
1987 2,846 11,327 307 241 3 907 27 3,156 12,502 15,658
1988 1,820 9,782 210 281 0 716 41 2,030 10,820 12,850
1989 1,609 5,414 135 320 0 230 33 1,744 5,997 7,741
1990 1,830 8,729 202 779 2 471 69 2,034 10,048 12,082
1991 1,737 5,809 265 472 19 15 315 68 2,021 6,679 8,700
1992 2,068 8,514 208 381 101 16 537 106 2,377 9,554 11,931
1993 1,294 9,125 175 287 0 37 326 79 1,469 9,854 11,323
1994 1,547 8,783 227 315 0 37 325 91 1,774 9,551 11,325
1995 1,254 8,468 133 337 0 48 302 224 1,387 9,379 10,766
1996 2,337 7,304 205 260 0 11 428 2,542 8,003 10,545
1997 2,198 7,306 255 244 25 14 93 2,478 7,657 10,135
1998 1,786 6,132 185 208 10 11 59 1,981 6,410 8,391
1999 1,510 6,473 161 233 20 7 66 1,691 6,779 8,470
2000 1,644 6,680 184 230 10 5 67 1,838 6,982 8,820
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Table 3.4.4.2 Plaice in Division IlIa (Skagerrak and Kattegat).

Year Recruitment SSB Landings MeanF
Age 2 Ages 4-8

thousands tonnes tonnes
1978 61660 60329 26953 0.7460
1979 45789 46558 21976 0.8345
1980 34420 39475 16445 0.9044
1981 25718 32573 12602 0.6497
1982 48500 26708 11047 0.7883
1983 94319 27541 10780 0.6726
1984 70512 41486 11591 0.7603
1985 48967 47137 13482 0.5303
1986 37165 42880 14052 0.5592
1987 34610 36990 15658 0.7956
1988 33109 27977 12850 1.1224
1989 66180 23189 7741 0.7376
1990 73244 33576 12082 0.9581
1991 50740 35690 8700 0.7058
1992 45269 39799 11931 0.7998
1993 35082 36265 11323 0.7944
1994 34712 31704 11325 0.7745
1995 37926 29544 10766 0.8781
1996 43674 28231 10545 0.6326
1997 53406 27416 10135 1.2479
1998 42067 28489 8391 0.9166
1999 41712 29307 8470 1.4677
2000 46905 29522 8820 0.8222
2001 46053' 31427' 0.8200

Average 47989 34742 12507 0.8299
'0M 1978-1998.
'Based on 1998-2000 mean weight-at-age.
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3.4.5 Sole in Division IDa

State of the stock/exploitation: The stock is harvested
outside safe biological limits. Fishing mortality in 2000
was above Fp, and landings increased by 20% in 2000
compared to 1999. Spawning biomass is estimated still
to be well above Bp,. The stock size was exceptionally
high in the period 1992-1996 due to strong recruiunent
in the period 1989-1993. Recruiunent has been uear or
below average since 1994.

Management objectives: There are no explicit
management objectives for this stock. However, for any
management objective to meet the proposed
precautionary criteria, F should be less than the
proposed Fp, and spawning stock biomass should be
maintained above the proposed Bp,.

1999)d( hh fAprecantIonary \pproac re erence pOInts nnc ange sInce :

ICES considers that: ICES proposes that:

Blhn is 770 t Bp, be set at 1 060 t

Flhn is 0.47 Fp, be set at 0.30

Technical basis'

B lhn: Bp, *exp(-1.645*0.2)

Flhn: Fm"98 excluding the abnormal years around 1990 Fpa: consistent with Fum

Advice on management: ICES advises that current
fishing mortality should be reduced to below Fp,.

corresponding to landings in 2002 of less than 500 t.

Catch forecast for 2002:
Basis: F(2001) ~ F,q~ F(2000) ~ 0.39; Landings (2001)
= 706; SSB(2002)= 2052.

Weights in t.
Shaded scenarios considered inconsistent with the
precautionary approach.

Medium- and loug-term projections: Medium-term
projections rely heavily on input (e.g. maturity ogive.
weights at age) that may be relatively uncertain. It
appears that factors other than SSB contribute
significantly to the variability in recruiunent.

Elahoration and special comment: The analytical
assessment is based on landings data and commercial
CPUE series. Official catch statistics are considered
unreliable for the early 1990s, but are thought to be
fairly accurate since 1994.

2110
1990

SSB
(2003)

390
500

Landings
(2002)

0.30
0.23

F (2002) Basis

Relevant factors to be considered in management:
This stock supported catches at 250-450 t for 35 years,
prior to the occurrence of strong recruiunents in the
period of 1989 to 1993. These recruiunents led to large
increases in SSB, yield and fishing effort. with a
decline in F through the 1990s. Since 1995,
recruiunent has returned to the earlier low values.

Comparison with previous assessment and advice:
This years analyses are consistent with last years
assessment. However. the advice is changed because F
now exceeds Fpa •

Regardless of short-term management measures,
biomass and yield will decline over the next few years
under the lower recruitment regime. Recruitments
appear to have periods of generally high or low
yearc1asses that are not closely tied to the size of the
spawning biomass. This suggests that environmental
factors might be important for recruiunent and
therefore contribute uncertainty to medium-term
projections and biological reference points.
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Source of information: Report of the Baltic Fisheries
Assessment Working Gronp, April 2001 (ICES CM
2001/ACFM:18).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R
Ages 4-8

SSBIR

Catch data (Tables 3.4.5.1-2):

Average Current
Fmax

FO.I

Fmed

0.385
0.566
0.211
0.509

0.205
0.209
0.183
0.209

0.676
0.493
1.062
0.538

1.20

1.30

1.10

0.82
0.61

0.64

0.78

1987

1988

1989 TAC

1990 Precautionary TAC

1991 TAC

1992 TAC

1993 TAC at recent catch levels

1994 No advice due to uncertain catches

1995 No advice

1996 No advice

1997 No advice
1998 No advice

1999 NoincreaseinF

2000 No increase in F
2001 No increase in F

2002 F below Fp'

IUncertain. Weights in '000 l.
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Stock - Recruitment
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Table 3.4.5.1 Catches of sole in Division IlIa. Kallegat and Skagerrak Sole landings (tonnes) 1952-2000.
Official statistics and Working Group corrections. Danish catches are given for Kallegat and
Skagerrak combined 1952-1969. For Sweden there is no information 1962-1974.

Year Denmark Sweden Germany Belgium Netherlands Working Total
Group

Kallegat Skagerrak Skag+Kat Kat+Skag Skagerrak Skagerrak Corrections
1952 156 51 59 266
1953 159 48 42 249
1954 177 43 34 254
1955 152 36 35 223
1956 168 30 57 255
1957 265 29 53 347
1958 226 35 56 317
1959 222 30 44 296
1960 294 24 83 401
1961 339 30 61 430
1962 356 58 414
1963 338 27 365
1964 376 45 421
1965 324 50 374
1966 312 20 332
1967 429 26 455
1968 290 16 306
1969 261 7 268
1970 158 25 183
1971 242 32 9 283
1972 327 31 12 370
1973 260 52 13 325
1974 388 39 9 436
1975 381 55 16 16 9 -9 468
1976 367 34 II 21 2 155 -155 435
1977 400 91 13 8 I 276 -276 513
1978 336 141 9 9 141 -141 495
1979 301 57 8 6 I 84 -84 373
1980 228 73 9 12 2 5 -5 324
1981 199 59 7 16 1 282
1982 147 52 4 8 I I -I 212
1983 180 70 II 15 31 -31 276
1984 235 76 13 13 54 -54 337
1985 275 102 19 I + 132 -132 397
1986 456 158 26 I 2 109 -109 643
1987 564 137 19 2 70 -70 722
1988 540 138 24 4 706
1989 578 217 21 7 I 824
1990 464 128 29 2 +427 1050
1991 746 216 38 + +11 lOll'
1992 856 372 54 +12 1294'
1993 1016 355 68 9 -9 1439'
1994 890 296 12 4 -4 1198
1995 850 382 65 6 -6 1297
1996 784 203 57 612 -597 1059
1997 560 200 52 2 814
1998 367 145 90 3 605
1999 431 158 45 3 637
20001 399 320 34 II 764

'Considerable non-reporting assumed for the period 1991-1993.
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Table 3.4.5.2 Sale in Division IlIa.

Year Recruiunent SSB Landings MeanF
Age 2 Ages 4-8

thonsands tonnes tonnes
1984 3103 921 337 0.381
1985 6142 1187 397 0.230
1986 5252 2041 643 0.389
1987 4943 2234 722 0.612
1988 3791 2398 706 0.344
1989 6288 2466 824 0.380
1990 7830 3109 1050 0.299
1991 7839 3576 1011 0.410
1992 9079 5183 1294 0.382
1993 7223 5055 1439 0.400
1994 3635 5326 1198 0.266
1995 3663 4389 1297 0.383
1996 1998 4168 1059 0.261
1997 1011 3279 814 0.314
1998 5158 2513 605 0.280
1999 2869 2898 638 0.282
2000 2063 2737 784 0.385
2001 2280 2365 0.390

Average 4676 3103 872 0.355
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ICES withdraws its previously proposed Bp, of reasons described below.

Precautionarv Anuroach reference Doints (revised in 2001):

ICES considers that: ICES proposes that:

No biological basis for defining Blim No biological basis for defining Bp,

No biological basis for defining F1im No biological basis for defining Fp,

Pandalus borealis in Division rna and Division IVa East (Skagerrak and
Norwegian Deeps)

will become available from research vessel surveys in
November 2001.

Management objectives: There are no explicit
management objectives for this stock.

3.4.6

State of stock/exploitation: The state of the stock is
unknown. but the stock in 2001 is around the long-term
(1984-2000) average as indicated by survey and
commercial CPUE series. Fishing effort has remained
relatively stable in recent years. Information on year
classes relevant to the stock and exploitatiou in 2002

Advice on management: ICES recommends a TAC
of 12 600 t in 2002, based on the 1985·2000 average
landings. If the CPUE of the October 2001 survey
indicates a substantial deviation from the average
ICES will provide a revision of the advice.

However, exploratory runs with such models indicate a
dramatic shift (increases) in estimated total biomass,
and ICES prefers further exploratory assessments by
this model, before using its results as a basis for
management advice.

Relevant factors to be considered in management:
In the past, survey CPUE's between 7.5 and 15 kg/nm
have been associated with approximate long-term
average landings. Survey results outside this interval
could justify a change in the recommended TAC.

Catch forecast: Not available.

Elaboration and special comments: Pandalus
borealis is fished by bottom trawls at 150-400 m depth
throughout the year by Danish, Norwegian, and
Swedish fleets.

The perception of the state of the stock in 2001 is based
on the October survey in 2000. Catch opportunities in
2002 are to a large extent dependent on 1- and 2-year
old shrimps. Over the period 1985-2000 these age
groups comprised about 75% of the landings. The
estimates of the abundance of these age groups are
imprecise or not known yet. Information on the stock
size and age composition in 2002 will become available
after the October survey in 2001.

Strong fluctuations in the Pandalus stocks are
frequently observed. Predator pressure as well as the
low number of age groups in the stock contributes
significantly to such fluctuations. The natural mortality
for Pandalus is likely to be substantially higher than
the fishing mortality and is likely to fluctuate
considerable according to the abundance of predators.

Sorting grids or other means of facilitating the escape
of fish should be implemented in this fishery.

Comparison with previous assessment and advice:
The previous analytical assessment for this stock is no
longer considered reliable. In previous years, analytical
assessments (XSA) have been applied in assessing this
stock and to provide catch forecasts. However, since the
natural mortality of this species most likely is several
times higher than the fishing mortality, the
methodology of cohort analyses is uot well suited for
this species. The few age groups in the stock further
add to uncertainty of the XSA estimates.

ICES has been aware of these special facts and has in
recent years been investigating assessment models,
which include predator components (natural mortality).

Because of the potentially large impact of predation on
stock dynamics, the biological consequences of any
specific fishing mortality rate can be highly variable. At
low predator abundance, even a low fishing mortality
(F) may be a high proportion of total mortality (Z),
whereas at high predator abundance, a higher F may
still be a small part of Z. It is not yet possible to identify
appropriate precautionary fishing mortality reference
points (F1im, Fp,) for such circumstances, and reference
points based on total mortality may be more sound
biologically.

ICES withdraws the previously proposed Bp, of
12000 t for this stock. This PA reference point was
based on a XSA type assessment, which is now
considered to be unreliable. Alternative production
models suggest that population levels may be about 3
times higher than estimated XSA. These alternative
estimates have to be confirmed by further analyses.
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Exploratory assessments were based on commercial
catches, survey indices of available biomass,
recrnitment and amount of predators, but were not
considered sufficiently reliable to base advice on.

Catch data (Tables 3.4.6.1-2):

Source of information: Report of the Pandalus
Assessment Working Group, Charloltenlund, Denmark,
August 2001 (ICES CM 2002/ACFM:04).

1987 Not assessed 0.7 14.2 14.9
1988 Catches significantly below 1985-1986' 0.8 12.2 12.9

1989 No advice 3.1' 1.1 11.0 12.1

1990 F as F(pre-85)'; TAC'; No increase in
F'; TAC' 10.0 2.75' 1.2 10.2 11.4

1991 No increase in F; TAC 12.0 8.55 0.5 11.6 12.1

1992 Within safe biological limits 15' 10.50 15.0 0.5 13.0 13.6

1993 Within safe biological limits 13' 10.50 15.0 0.9 12.6 13.5
1994 Within safe biological limits 19' 12.60 18.0 0.2 11.5 11.7
1995 Within safe biological limits 13' 11.20 16.0 0.3 14.2 14.5

1996 No advice 11' 10.50 15.0 0.3 14.2 14.5
1997 No advice 13' 10.50 15.0 1.0 15.1 16.1
1998 No increase in F; TAC 19' 13.16 18.8 0.4 15.4 15.8

1999. Maintain F 19' 13.16 18.8 0.6 11.2 11.9
2000 Maintain F <11.5' 9.10 16.2 0.7 10.8 11.5
2001' Maintain F 13.4 10.15 15.9

2002 long term average landings 12.6

'EU zone only. 2 Catch at Slatus quo F. ' IlIa. 'Norwegian Deep. Weights in '000 l.

Pandalus Divisions IlIa & IVa East (Skagerrak & Norwegian Deeps)

Landings

1985 1987 1989 1991 1993 1995 1997 1999
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Table 3.4.6.1 Nominal landings (t) of Pandalus borealis in ICES Division IlIa and Sub-area IV as officially
reported to ICES.

Division IlIa Sub-area IV

Year Denmark Norway Swedent Total Denmark Norway Sweden UK UK Total
(Engl.)' (ScotL)'

1970 757 982 2740 4479 3460 1107 - 14 100 4681
1971 834 1392 2906 5132 3572 1265 - - 438 5275
1972 773 1123 2524 4420 2448 1216 - 692 187 4543
1973 716 1415 2130 4261 196 931 - 1021 163 2311
1974 475 1186 2003 3664 337 767 - 50 432 1586
1975 743 1463 1740 3946 1392 604 261 - 525 2782
1976 865 2541 2212 5618 1861 1051 136 186 2006 5240
1977 763 2167 1895 4825 782 960 124 265 1723 3854
1978 757 1841 1529 4127 1592 692 78 98 2044 4504
1979 973 2489 1752 5214 962 594 34 238 309 2137
1980 1679 3498 2121 7298 1273 1140 38 203 406 3060
1981 2593 3753 2210 8556 719 1435 31 1 341 2527
1982 2920 3877 1421 8218 1069 1545 92 - 354 3060
1983 1571 3722 988 6281 5752 1657 112 65 1836 9422
1984 1717 3509 933 6159 4638 1274 120 277 25 6334
1985 4105 4772 1474 10351 4582 1785 128 415 1347 8257
1986 4686 4811 1357 10854 3896 1681 157 458 358 6550
1987 4140 5198 1085 10423 9223 3145 252 526 774 13920
1988 2278 3047 1075 6400 2647 4614 220 489 109 8098
1989 2527 3156 1304 6987 3298 3418 122 364 579 7802
1990 2277 3006 1471 6754 2079 3146 137 305 365 6083
1991 3256 3441 1747 8444 750 2715 161 130 54 3810
1992 3296 4257 2057 9610 1881 2945 147 69 116 5158
1993 2490 4089 2133 8712 1985 3449 167 29 516 6146
1994 1973 4388 2553 8914 1352 2426 176 41 35 4030
1995 2494 5181 2512 10187 4698 2879 166 217 1324 9284
1996 3664 5143 1985 10792 4063 2772 82 97 1899 8913
1997 3617 5460 2281 11358 3117 3112 316 52 365 6962
1998 2941 6519 2086 11546 3273 3092 187 55 1364 7971
1999 1398 3985 2114 7497 1679 2756 182 46 479 5142
2000 1898 3554 1890 7342 1956 2562 184 - 378 5080

• Includes small amounts of other Pandal.d shnmp.
t 1970 to 1974 includes Sub-area IV.
Total 1988 - 1990 includes 19, 21 and 51 t by the Netherlands.
2000 figures are preliminary.
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Table 3.4.6.2

208

Pandalus borealis landings (t) from Divisions IlIa (Skagerrak) and IVa (eastern part).
(Norwegian Deeps) as estimated by the Working Group.

Estimated
Year Denmark Norway Sweden Total discards TAC Catch
1970 1102 1729 2742 5573 -

1971 1190 2486 2906 6582 -
1972 1017 2477 2524 6018 -
1973 755 2333 2130 5218 -
1974 530 1809 2003 4342 -
1975 817 2339 2003 5159 -
1976 1204 3348 2529 7081 -

1977 1120 3004 2019 6143 -
1978 1459 2440 1609 5508 -
1979 1062 3040 1787 5889 -
1980 1678 4562 2159 8399 -

1981 2593 5183 2241 10017 -
1982 3766 5042 1450 10258 -
1983 1567 5361 1136 8064 -
1984 1747 4783 1022 7552 200 7752
1985 3827 6646 1571 12044 558 12602
1986 4834 6490 1463 12787 414 13201
1987 4488 8343 1322 14153 723 14876
1988 3240 7661 1278 12179 750 12929
1989 3150 6411 1433 10994 1107 12101
1990 2479 6108 1608 10195 1226 11421
1991 3583 6119 1908 11610 497 12107
1992 3725 7136 2154 13015 541 15000 13556
1993 2915 7371 2300 12586 889 15000 13475
1994 3134 6813 2601 11532 214 18000 11745
1995 2465 8900 2882 14247 275 16000 14523
1996 3868 7878 2371 14229 318 15000 14548
1997 3909 8565 2597 15070 1039 18000 16109
1998 3330 9606 2469 15406 348 18800 15753
1999 2072 6726 2445 11243 639 18800 11882
2000 2435 6119 2225 10779 687 16200 11466
2001 15900
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3.4.7 Herring in Sub-divisions 22-24 and Division rna (spring-spawners)

State of stock/exploitation: The state of the stock is
uncertain. However, the available information provides
reason for concern. Fishing mortalities appear to be
stable at a high level during the last 4 years while
catches have declined over the same period. An
improvement can be expected only if the indications
that the year classes 1998 and 1999 are large can be
confirmed in future. However, at the present fishing
mortality-such an improvement would not be sustained
in the long term.

Management objectives: There are no explicit
management objectives for this stock.

Advice on management: ICES recommends that the
fisheries on herring in Division rna should continue
to be managed in accordance with the management
advice given on autunm-spawning herring in Section
3.5.8. If a catch limit is required in Sub-divisions 22
24 ICES advises that it should not exceed recent,
catches in that area which are of the order of
50000 t.

Relevant factors to be considered in management: A
considerable part of the landings of juvenile herring in
Division IIIa originates from the North Sea stock. An
abundant 1999 year class of North Sea autumn-spawner
herring is expected to be present in the area as one-year
olds in the year 2001. Recently. this fishery has been
managed to be consistent with the management of the
herring in the North Sea. As the North Sea stock
recovers, the need for separate assessment of this
herring stock increases. Failure to obtain reliable catch
data for this area may place this stock at increasing risk
of serious overexpioitation.

In the Baitic the TACs for herring apply to several
herring stocks including the component of this stock in
Sub-divisions 22-24. and there is no specific instrument
available that allows control over the exploitation of
spring-spawning herring in Division IIIa and Sub
divisions 22-24. ICES reiterates its previous adVice that
the herring TAC for the Baltic should be split and
individual TACs applied to the stocks, i.e. Sub-divisions
22-24, Sub-divisions 25-29 + 32, and Sub-divisions 30,
31.

It should also be stressed that, if fishing mortality for
North Sea autumn-spawners is allowed to increase due
to an increase in SSB of the North Sea autumn
spawners, fishing mortalities on spring-spawners in
Division IlIa is likely also to increase due to their being
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taken together in several fisheries. This is an additional
threat to the stock.

Comparison with previous assessment and advice:
The assessment continues to remain uncertain.

Catch forecast: The present assessment was not
considered reliable to base a projection on.

Elaboration and special comments: The assessment of
this stock is very uncertain and no population analysis
was accepted.

Herring of this stock are taken in the Northeastern part
of the North Sea, Division Ilia and Sub-divisions 22-24.
Division IIIa has directed fisheries by trawlers and purse
seiners (fleet C), while Sub-divisions 22-24 have
directed trawl, gillnet and trapnet fisheries (fleet F). The
herring by-catches taken in Division Ilia in the smail
mesh trawl fishery for Norway pout, sandeel and sprat
(fleet D) are mainly autumn-spawners from the North
Sea stock. After a period of high landings in the early
1980s the combined landings of all fleets have
decreased to below the long-term average.

The TACs in Division IIIa in 2000 were I) for the
directed fishery 80 000 t and 2) for by-catch in the smail
mesh fisheries 21 000 t. The TAC comprises both the
autumn- and spring-spawning stocks in the area The
spring-spawners are also fished in the Baltic, under the
overall IBSFC herriug TAC of 405 000 t (Sub-divisions
22-29S and 32). The agreed TACs in Div. IIIa for 2001
are 80000 t for directed fishery and a total of 21 000 t
for by-catches in the small mesh fisheries.

The recent attempt to assess the stock gives unreliable
results due to the different signals from the diverse
sources of information. In order to obtain a reliable
assessment, a comprehensive survey covering the whole
stock is required. As a new method to calculate the
proportion of spring- and autumn-spawners caught in
these areas has been implemented by the HAWG, all
catch and IBTS data for the period 1991-1999 has been
revised. Further application of methods to split the
spawning components in the catch data before 1991
should be undertaken to provide a stable set of historical
catch at age data.

Source of information: Report of the Herring
Assessment Working Group for the Area South of 62°N,
March 2001 (ICES CM 200l/ACFM:12).
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Catch data: (Tables 3.4.7.1-2)

186
66 92 14 172
74 80 10 164
58 71 1 130
68 55 1 124

51 53 8 112

50 43 5 98

54 57 7 118

130-180

168-192

164--171

66-85'

-60 for Sub
divs.22-24
-50 for Sub
divs.22-24

1987 Reduction in F 224 102 59 14 175

1988 No increase in F 196 99 129 23 251

1989 TAC 174 95 71 20 186

1990 TAC 131 78 118 8 204

1991 TAC 180 70 112 10 192

1992 TAC 180 85 101 9 195

1993 Increased yield from reduction in F; reduction in juvenile 188 81 95 10
catches

1994 TAC

1995 If required, TAC not exceeding recent catches

1996 If required, TAC not exceeding recent catches

1997 llla: managed together with autumn-spawners
22-24: if required, TAC not exceeding recent catches

1998 Should be managed in accordance with North Sea autumn
spawners

1999 llla: managed together with autumn-spawners
22-24: if required, TAC not exceeding recent catches

2000 llla: managed together with autumn-spawners
22-24: if required, TAC not exceeding recent catches

2001 Illa: managed together with autumn-spawners
22-24: ifrequired, TAC not exceeding recent catches

'Catch in Sub-divisions 22-24. Weights in '000 t.
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Table 3.4.7.1 HERRING in Division IlIa and Sub-divisions 22-24. 1986 - 2000. Landings in thousands of
tonnes. (Data provided by Working Group members 2001).

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Skagerrak

Denmark 88.2 94.0 105.0 144.4 47.4 62.3 58.7 64.7 87.8 44.9
Faroe Islands 0.5 0.5

Norwav 4.5 1.6 1.2 5.7 1.6 5.t 8.1 13.9 24.2 17.7
Sweden 40.3 43.0 51.2 57.2 47.9 56.5 54.7 88.0 56.4 66.4
Total 133.5 139.1 157.4 207.3 96.9 124.4 121.5 166.6 168.4 129.0

Kattegat

Denmark 69.~ 37.4 46.6 76.2 57.1 32.2 29.7 33.5 28.7 23.t

Sweden 39.8 35.9 29.8 49.7 37.9 45.2 36.7 26.4 16.7 15.4
Total 109.0 73.3 76.4 125.9 95.0 77.4 66.4 59.9 45A 39.(

Sub. Div.22+24

Denmark 15.9 14.0 32.5 33.1 21.7 13.6 25.2 26.9 38.0 39.5
Germany 54.t 60.0 53.1 54.7 56.4 45.5 15.8 15.6 11.1 11.4

Poland 16.7 12.3 8.0 6.6 8.5 9.7 5.6 15.5 11.8 6.3
Sweden 11.4 5.9 7.8 4.6 6.3 8.1 19.3 22.3 16." 7.4
Total 98.6 92.2 101.4 99.0 92.9 76.9 65.9 80.3 77.1 64.6

Sub. Div. 23

Denmark 6.8 1.5 0.8 0.1 1.5 1.1 1.7 2.9 3.3 1.5
Sweden 1.1 1.4 0.2 0.1 0.1 0.1 2.3 1.7 0.7 0.3
Total 7.9 2.9 1.0 0.2 1.6 1.2 4.0 4.6 4.0 1.8

Grand Total 349.0 307.5 336.2 432.4 286.4 279.9 257.8 311. 294.9 234.4
Contmued .
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Table 3.4.7.1 (Continued)

Year 1995 1996 1997 1998 ' 1999 2 2000'

Skal!errak

Denmark 43.7 28.7 14.3 10.3 10.1 16.0

Faroe Islands

Norway 16.7 9A 8.8 8.0 7.4 9.7

Sweden 48.5 32.7 32.9 46.9 36.4 45.8

Total 108.9 70.8 56.0 65.0 53.9 71.5

Kattel!at

Denmark 16.9 17.2 8.8 23.7 17.9 18.9

Sweden 30.8 27.( 18.0 29.9 14.6 17.3

Total 47.7 44.2 26.8 53,( 32.5 36.2

Sub. Div. 22+24
Denmark 36.8 34.4 30.5 30.1 32.5 32.6

Germanv 13.4 7.3 12.8 9.( 9.8 9.3

Poland 7.3 6.0 6.9 6.5 5.3 6.6

Sweden 15.8 9.0 14.5 4.3 2.6 4.8

Total 73.3 56.7 64.7 49.9 50.2 53.3

Sub. Div.23

Denmark 0.9 0.7 2.? 0.4 0.5 0.9

Sweden 0.2 0.3 0.1 0.3 0.1 0.1

Total 1.1 1.0 2.3 0.7 0.6 1.0

Grand Total

, Preliminary data.

, Revised data for 1998 and 1999

231.01 149.81 169.JL..._----'1.::.37:..;;.2"'1__.:.:16:::2.:.;:,.0

Table 3.4.7.2 Herring in Sub-divisions 22-24 and Division lIla (spring-spawners).

Year Recruitment SSB Landings MeanF
Age 0 Ages 3-6

thousands lOnues tonnes

1991 5168060 317074 191573 0.3486
1992 3791380 330876 194411 0.4625
1993 3122770 306225 185010 0.5237
1994 6048570 244929 172438 0.6485
1995 4197000 198703 164284 0.5114
1996 4104960 141257 128243 0.6872
1997 4093260 151503 123199 0.5266
1998 6620800 119045 112386 0.5596
1999 7891960 121217 98040 0.5059
2000 1578050 137684 118276 0.5943

Average 4661681 206851 148786 0.5368
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3.4.8 Sprat in Division IDa

State of stock/exploitation: The state of the stock is
unknown. Sprat in this area is short-lived with large
annual natural fluctuations in stock biomass.

Management objectives: There are no explicit
management objectives for this stock.

Advice on management: As sprat is mainly fished
together with juvenile herring the exploitation of sprat
will be limited by the restrictions imposed on fisheries
for juvenile herring.

Relevant factors to be considered in management:
Sprat cannot be fished without significant by-catches of
herring except in years with high sprat abundance. The
most recent period when this occurred was 1994--1995.
The available surveys are not reliable indicators of sprat
abundance in Division ilia. Therefore, fishing
possibilities in 2002 cannot be projected.

Management of this stock should consider management
advice given in Section 3.5.8 (Herring in Sub-area N,
Division Vlld and Division ilia).

ICES Cooperative Research Report No. 246

Catch forecast 2002: None.

Elaboration and special comment: The directed sprat
fishery serves a very small market. Most sprat catches
are taken in an industrial fishery whose catches are
limited by herring by-catch restrictions. This
combination of factors has limited the expansion of
harvests of this sprat stock to fully exploit the
occasional strong year classes, which pass quickly
through it.

Landings of sprat in Division ilia averaged about
70 000 t in the 1970s, but since 1982 have typically
been in the region of 20 000 t, except in 1994--1995.

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, March 2001 (ICES CM 200I/ACFM:12).
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Catch data (Table 3.4.8.1):
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36

67

45

28

19

26

35

28

50

45

43

43

43

40

40

50

50

50

10-14

9-14

19~ W Q M

1988 TAC for "mixed c1upeoid" fishery 801 80 63 9

1989 Sprat catch lowest possible level; TAC for "mixed c1upeoid" fishery 801 80 62 10

1990 Sprat catch lowest possible level; TAC for "mixed c1upeoid" fishery 601 65 43 10

1991 Sprat catch lowest possible level; Zero TAC for ''mixed c1upeoid" 50 44 14

Fishery

1992 No advice for sprat; Zero TAC for "mixed c1upeoid" fishery

1993 No advice for sprat

1994 Separate sprat TAC based on recent catches

1995 Separate sprat TAC based on recent catches

1996 No advice

1997 Reduce by-catch of herring

1998 Limited by restriction on juvenile herring catches

1999 Limited by restriction on juvenile herring catches

2000 Limited by restriction on juvenile herring catches

2001 Limited by restriction on juvenile herring catches

2002 Limited by restriction on juvenile herring catches

ITAC applies to all species in ''mixed c1upeoid" catch. 'Includes other species in ''mixed clupeoid" catches. Weights in
'000 t.

Sprat in Division lIla

Landings
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Table 3.4.8.1 Sprat in Division IlIa. Landings in (1000 tonnes) 1974-2000.
(Data provided by Working Gronp members). These fignres do not in all cases correspond
to the official statistics and cannot be nsed for management purposes.

Skagerrak Kallegat Div. IlIa
Year Denmark Sweden Norway Total Denmark Sweden Total total

1974 17.9 2 1.2 21.1 31.6 18.6 50.2 71.3
1975 15 2.1 1.9 19 60.7 20.9 81.6 100.6
1976 12.8 2.6 2 17.4 27.9 13.5 41.4 58.8
1977 7.1 2.2 1.2 10.5 47.1 9.8 56.9 67.4
1978 26.6 2.2 2.7 31.5 37 9.4 46.4 77.9
1979 33.5 8.1 1.8 43.4 45.8 6.4 52.2 95.6
1980 31.7 4 3.4 39.1 35.8 9 44.8 83.9
1981 26.4 6.3 4.6 37.3 23 16 39 76.3

Skagerrak Kallegat Div. IlIa Division
IlIa

Year Denmark Sweden Norwa Denmark Sweden Sweden Total
1982 10.5 1.9 21.4 5.9 39.7
1983 3.4 1.9 9.1 13.0 27.4
1984 13.2 1.8 10.9 10.2 36.1
1985 1.3 2.5 4.6 11.3 19.7
1986 0.4 1.1 0.9 8.4 10.8
1987 1.4 OA 1.4 11.2 14.4
1988 1.7 0.3 1.3 5.4 8.7
1989 0.9 1.1 3.0 4.8 9.8
1990 1.3 1.3 1.1 6.0 9.7
1991 4.2 1.0 2.2 6.6 14.0
1992 1.1 0.6 2.2 6.6 10.5
1993 0.6 4.7 1.3 0.8 1.7 9.1
1994 47.7 32.2 1.8 11.7 U 96.0
1995 29.1 9.7 0.5 11.7 4.6 55.6
1996 7.0 3.5 1.0 3.4 3.1 18.0
1997 7.0 3.1 0.4 4.6 0.7 15.8
1998 3.9 5.2 1.0 7.3 l.C 18.4
1999 6.8 6.4 0.2 10.4 2.9 26.7
2001 5.1 4.3 0.9 7.7 2.1 20.1
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3.4.9 Sandeel in Division rna (Skagerrak - Kattegat)

State of stock/exploitation: Based on the available
infonnation it was not possible to assess the status of the
stock or identify safe biologicallintits.

The fishery is an extension of the North Sea fishery into
Division lIla, but with smaller vessels working closer
inshore, mostly along the coast of Jutland.

Management objectives: There are no explicit
management objectives for this stock.

Elaboration and special connnent: ICES notes that this
is an unregulated fishery on an important prey species.

Catch data (Table 3.4.1.1):

Source of information: Report of the Working Group on
the Assessment of Demersal Stocks in the North Sea and
Skagerrak, June 2001, Hamburg, Germany (ICES CM
2002lACFM: 01).

1987 No advice 5
1988 No advice 23
1989 No advice 18
1990 No advice 16
1991 No advice 23
1992 No advice 39
1993 No advice 45
1994 No advice 55
1995 No advice 12
1996 No advice 53
1997 No advice 81
1998 No advice 11
1999 No advice 12
2000 No advice 15
2001 No advice 17
2002 No advice

Weights in '000 t.

Sandeel in Division lIla (Skagerrak - Kattegat)

Landings

19991994198919841979

o-i.LL.LU..LJ.J..Lt,.LU..LJ.J..lJ...LJ.,J.LD..ll.J~L,.U...LU..LJ.J..Lt,.tJ.J...LJ.J..lJ...u.,.t.Llli

1974

0.1

0 0.08
0
0
~

.5 0.06
0
Cl 0.04c
'5
c 0.02'"...I
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3.4.10 Anglerfish in Division rna (Skagerrak - Kattegat)

Conunents: Landings of anglerfish in Division IlIa are
low compared to landings taken from the North Sea
and Division VIa. Landings increased in the early
1990s and have since declined. Anglerfish canght in
Division IIIa probably form part of the same stock as
those in the North Sea and Division VIa. No
assessment has been carried out on this stock. Landings
from the North Sea are mis-reported into Division IlIa.

If these misreportings compromise the effectiveness of
management measures in the North Sea, then a TAC
for Division IlIa may be appropriate.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks.
August 2001 (ICES CM 2002/ACFM:02).

Anglerfish in Division IlIa (Skagerrak - Kattegat)

Landings

1

-0 0.8
0
0-.5 0.6
0
Cl 0.4c
'C

In n~
c

0.2~

...J

0

1973 1978 1983 1988 1993 1998
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Table 3.4.10.1 Nominal catcb (t) of Anglerfisb in Division IIIa, 1989-2000, as officially reported to ICES.

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 12 22 15 48 34 21 35

Denmark 266 477 493 658 565 459 312 367 550 415 362 377

Germany 1 1 1 1 I 2 1

Norway 52 57 64 170 154 263 440 309 184' 177' 258' 197'

Sweden 4 13 23 62 89 68 36 25 39 33 36 27

Total 334 570 595 938 843 811 823 702 774 626 658 602

'Preliminary.

Table 3.4.10.2 Anglerfish in Division IIIa (Skagerrak - Kattegat).

Year Landings

tonnes
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1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average

140
202
291
641
643
509
687
652
549
529
506
568
578
524
589
347
334
570
595
938
843
811
823
702
774
626
658
602
580
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3.5

3.5.1

Stocks in the North Sea (Sub-area IV)

Overview

Description of the fisheries

The fisheries in the North Sea can be gronped into
demersal and pelagic hmnan consumption fisheries and
indnstrial fisheries which land their catch for indnstrial
purposes. Demersal hnman consumption fisheries
usnally target a mixture of roundfish species (cod,
haddock, whiting), or a mixture of flatfish species
(plaice and sole) with a by-catch of roundfish. A fishery
directed at saithe exists along the shelf edge. The catch
of these fisheries is landed for human consumption. The
pelagic fisheries mainly target herring, mackerel and
horse mackerel. Although most of the landings of these
species may be landed for human consumption
purposes, part of the landings are used for fishmeal and
fishoil. The catch of the industrial fisheries mainly
consists of sandee!, Norway pout and sprat. The
industrial catches also contain by-catches of other
species including herring, haddock and whiting (Table
3.5.1.1). In addition to the finfish fisheries, smaller
fleets exist which fish for crustaceans including
Nephrops, Pandalus and brown shrimp (Crangon
crangon).

Each fishery uses a variety of gears. Demersal fisheries:
otter trawls, pair trawls, twin trawls, seines, gill nets,
beam trawls. Pelagic fisheries: pelagic trawls and purse
seines. Industrial fisheries: small-meshed otter trawls,
pelagic trawls and purse seines.

Some major technological developments changed the
fisheries in the North Sea during and after the 1960s
such as the development of the beam trawl fishery for
flatfish, purse seines in the pelagic fishery and large
pelagic trawls to replace driftnets. In recent years twin
trawls have been introduced in the fishery for flatfish
and roundfish. The introduction of power blocks in the
1960s has enormously increased the possibilities for the
purse seiners. Right up to the present further
development of electronic equipment such as satellite
navigation, fish finders and sonar has increased fishing
efficiency of the fleets.

The trends in landings of the most iruportant species
landed by these fleets since 1970, together with the total
international landings, are shown in Table 3.5.1.2 and in
Figure 3.5.1.1. The demersal landings have steadily
declined over the period. The pelagic landings,
dominated by herring, decreased to a miniruum in the
late 1970s, when the fishery for herring was closed, but
increased again up to over I million t in the period
1987-1995. In 1996 they were reduced by about half
and remain stable since then. The landings in the
industrial fisheries increased to approximately
1.8 million t in the mid 1970s, and have fluctuated
between I and 1.5 million t in recent years. These
landings show the largest annual variations, due to the
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short life span of the species. The total landings reached
3 million tin 1974, and have been around 2.5 million t
since the 1980s.

Most commercial species are managed by TAC/quota
regulations that apply to Sub-area N or a combination
of Sub-area N with an adjacent area. The national
management measures with regard to the
iruplementation of the quota in the fisheries differ
between species and countries. The industrial fisheries
are subject to regulations for the by-catches of protected
species.

Data

The biological data available from scientific sources for
the assessment of roundfish, flatfish, herring and
mackerel are relatively good. The level of biological
sampling of most of the commercial landings has been
maintained. Discard data are only used directly in
assessments for haddock and whiting, but a historical
series exists only for one country. Several countries now
collect discard data on a recurrent basis although many
of these data are yet to be incorporated in the
assessments.

Data on landings, fishing effort and species composition
are available from all industrial fisheries. There are
catch and effort data available for many fisheries but it
is uncertain how reliably these data reflect trends in
effective effort, i.e. nominal effort after corrections for
technological improvements. Restrictive management
measures (TAC's) have also resulted in changes in
fishing practice of some fleets and redirected effort to
other species. In a number of cases this has lead to
abandon the use of tirue series of commercial CPUE
data in the assessments (cod, haddock, whiting, plaice).
In some recent years there was misreporting of
roundfish landings associated with restrictive quotas.
Substantial underreporting of cod landings occurred in
1998.

Several series of research vessel survey indices are
available for most species. Quarterly data were available
from the International Bottom Trawl Survey for a period
of 6 years (1991-1996) and these were used in the
assessment of some stocks. This survey covers quarters
1 and 3 since then. For herring and mackerel the
spawning stock sizes are estimated by annual larvae
and acoustic surveys (herring) or intennittent egg
surveys (mackerel).

Analytical assessments were performed on cod,
haddock, whiting, saithe, herring, mackerel, plaice, sole,
sandeel and Norway pout.
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Multispecies considerations are not incorporated in the
assessments or the forecasts for the North Sea stocks.
However. average natural mortalities estimated by
multispecies assessments are incorporated in the
assessments of cod, haddock, whiting, herring, sprat,
sandeel and Norway pout.

Overview of resources

In the past 10 years the state of the stock for most
roundfish and flatfish species in the North has further
deteriorated. Some of these stocks have reached a
historical low within this period. One of the major
causes of this deterioration is the continuous very high
level of exploitation. This exploitation has lead to a
reduction in the number of age groups in the stocks and
fishing opportunities have consequently become more
dependent on the success of recruitment. Recruitment
for most stocks is, however, very variable. For a number
of species (cod, whiting, plaice) recruitment in most
years has been lower than in previous decades. At the
same time it is observed that a number of species (cod,
haddock, whiting, sole, plaice) simultaneously show a
reduction of growth. On the contrary, other (southern)
species like sea bass and red mullet have increased and
in some times attracted a fishery. There is considerable
speculation on the reasons for the observed changes.
The reduction in recruitment can be explained by a
reduction in the production of eggs by the reduced
spawning stocks, but it cannot be excluded that changes
in the environment playa role. In the last 10 years the
climate has changed not only on land but also in the sea
and mean temperatures in the sea have increased. Also
changes in the sea currents have been observed. The
changes in environmental conditions may also be
responsible for changes in the distribution and
abundance of the different species.

In the North Sea all stocks of roundfish and flatfish
species have been exposed to high levels of
exploitation. The present assessments indicate that the
fishing mortality in the last three years has been reduced
for whiting and saithe, but not for cod and haddock. The
cod stock is at a very low level and is presently in a
region where the chance of collapse is high. The stock
of whiting has shown a continued decline over time
although the recent estimates of biomass are uncertain.
It is considered likely that the whiting stock is still
outside safe biological limits. The saithe stock is now
considered to be within safe biological limits. The stock
of haddock presently profits from a good year class
recruiting into the spawning stock but the exploitation
rate is still too high. Plaice is outside safe biological
limits and fishing mortality on both plaice and sole are
high and unsustainable in the longer term. The
spawning stock biomass of sole is decreasing. Norway
pout and sandeel are short living species and their
biomass show large fluctuations in accordance with
large variability of recruitment. The biomass of
Norway pout and sandeel in 2001 were high and these
stocks are both considered within safe biological limits.
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The herring stock in the North Sea collapsed in the ntid
1970s due to heavy exploitation, but has recovered after
a closure of the fisheries between 1977 and 1981. In the
mid-1990s it declined again. In 1996, effective
management measures have been implemented to
reduce the catches in both the human consumption and
indusUial fishery. These measures resulted in a
considerable reduction in the fishing mortality in 1996
2000. The stock has been outside safe biologicalliroits
for a number of years, but is recovering. The spawning
stock is expected to be close to safe biological limits in
2002. The herring stock is exploited in the North Sea
and the Channel (Downs herring) by human
consumption fisheries. Also by-catches of juvenile
North Sea herring are taken in the industrial fishery for
sprat in the North Sea and Division IlIa (Skagerrak).
The sprat stock fluctuates considerably between years.
The actual state of the sprat stock is not precisely
known, but the biomass is thought to be high presently.
The North Sea component of the mackerel stock
collapsed in the early 1970s and shows no signs of
recovery. Most of the mackerel catches taken in the
northern North Sea in recent years originate from the
western component.

Landings of cod in 1999 were 59000 t. The spawning
stock in 2001 has been estimated at 55 000 t, which is
close to its historical observed level. Recruitment has
been below average since 1985 in all years, with the
exception of the 1996 year class. The present
assessment indicates a constant high fishing mortality in
recent years. A recovery plan is required to rebuild to
the stock.

The spawning stock of saithe (assessed for the North
Sea and West of Scotland combined) is at a low level
compared to the 1970s when it was more lightly
exploited and recruitment was higher. In recent years it
has increased slightly. Landings in 2000 in the North
Sea were 87 000 t. Fishing mortality has as almost
continuously declined from the 1980s. The proportion
of the stock available in area VI has been reduced from
the 1980s.

Human consumption landings of haddock in 1999 were
47 000 t. Historically, the stock size has shown large
variation due to the occasional occurrence of a very
strong year class. The spawning stock size in 2001 has
increased due to a large 1999 year class. Fishing
mortality remains too high.

The assessment of whiting has a much lower precision
than the assessment of many other stocks. Total
landings have been gradually decreasing since 1976 and
the landings in 2000, at 28 000 t, are the lowest
observed in the time series. There are indications that
the stock has increased in recent years but that it is
likely still outside safe biologicallirnits.
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The spawning stock of plaice decreased in the early
1990s and in 1997 was at the lowest observed
historically. Landings have decreased since 1990 and
were 83 000 t in 2000. Fishing mortality has decreased
but remains too high. At its present exploitation rate
there is a high probability that the stock will remain
below the levels observed in the 1970s and 1980s. An
abundant 1996 year class was expected to increase the
spawning stock but a slower growth of this year class
and increased discarding has reduced the its
contribution to the spawning stock.

Landings of sole were 23 000 t in 2000. The spawning
stock is decreasing. The spawning stock in recent years
mainly consisted of a large 1996 year class which has
now mostly passed the fishery. Fishing mortality has
reduced in recent years but is still too high.

Landings of Norway pout have increased in 2000 to
185 000 t. The spawning stock in 2001 was amongst the
highest in the time series, due to the large 1999 year
class. The 2000 year class, however, was poor and the
stock is expected to decline fast. Fishing mortality has
generally decreased between 1974-1995 and has
fluctuated around a low level since.

Landings of sandeel in 2000 were 700 000 t which is
close to the average yield over the period 1976-2000.
Over the years, the spawning stock has been fluctuating
without a trend. The spawning stock in 2001 was also
around the long term average. There is insufficient
information to forecast the development of the stock in
the short term.

The herring has recently recovered from a low but is
still considered to be outside safe biological limits. The
stock is expected to increase in the short term by a large
1998 year class which matures in 2002. Catches in the
human consumption and industrial fisheries in the North
Sea remained stable in the last three years and were
330000 t in 2000. Landings of sprat in 2000 were
196000 t. The state of the sprat stock is not precisely
known.

The spawning stock of mackerel in the North Sea
remains small. Recruitment to this stock component has
been very low for many years. An egg survey in 1999
estimated a spawning stock size of 68 000 t. The
fisheries for mackerel in the North Sea rely on a much
larger stock component. the western mackerel, which
spawns outside the North Sea and which is present in
the northern North Sea in the second half of the year.

The present state of the North Sea horse mackerel
stock is not known. The last estimate from egg surveys
in 1989-1991 indicates an SSE of about 240 000 t. The
age composition of the relative small catches suggests
that the exploitation rate of juvenile fish may have
increased in recent years.

The stock of Pandalus borealis in Division IVa
(Norwegian Deep) and Division 111a remains stable. The

ICES Cooperative Research Repon No. 246

state of the stocks in Division IVa (Raden Ground) and
Division !Vb (Faro Deep) is not known, as only
insufficient data for assessments were available. The
fishery in the latter two areas is opportunistic, strongly
influenced by stock abundance and market prices.

Management advice

Reductions in fishing mortalities have been advised for
several stocks which are outside safe biological levels.
Fishing mortality is generally high and reached for most
stocks the highest historical values in recent decades.
This is in itself a clear indication of excessive effort.

This, and the poor performance of TACs, as
implemented, in reducing fishing mortality, leads ICES
to reiterate that the required reductions in fishing
mortality can only be achieved if reductions in effort are
included in management.

Most fisheries on roundfish and flatfish in the North Sea
are characterised by extensive discarding. Discarding
and high-grading also take place in pelagic fisheries, but
little and incomplete information on discarding practices
in these fisheries is available. Management measures,
which reduce the amount of juveniles caught. would
contribute to the recovery of spawning stocks and
benefit yields.

Specific advice is presented in the respective stock
sections.

Information provided by fishing industry
associations

In August 2001, the pretiminary results of a number of
assessments of stocks in the North Sea (cod, haddock,
whiting, saithe, plaice and sole) were presented at a
meeting held at ICES HQ of the North Sea Commission
Fisheries Partnership. At this meeting ICES invited
representatives from a number of fishing organisations
around the North Sea, to provide written comments on
the assessment presented and in particular to inform on
the degree to which fishermen agree or disagree with
the perception of the stock as indicated by the
assessments. ICES received comments from the
National Federation of Fishermen's Organisation and
the Scottish Fishermen Federation in the UK, the Dutch
fish"rmen's representatives ~nd the Danish fishing
industry. The comments were based on enquiry surveys
among fishermen. They were in different format and it
was not clear how representative they are. ICES
welcomes the response and realizes that further
discussion is needed to improve the quality of the
enquiry and uniformity of the format in order to be able
to make better use of the information.

Summary of Comments from the Fishing Industry

Danish Fishermen's Association: Comments were
based on interviews with fishermen from the major
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fishing harbours in the North Sea. The information was
given as a first-hand impression of the abundance of
cod, haddock, saithe, whiting, plaice and sole, based on
recent developments in catches and landings to a
number of fish auctions. DFF offered explanations of
some of the reported trends and in particular noted that
the Danish information would not be appropriate for an
analysis of the state of the whiting stock. A table of the
total landings in the period Jan. to Sep. in 2000 and
2001 to four of the major auctions in the North Sea and
Skagerrak area was included. DFF pointed out that time
constraints had prevented them from making a more
thorough analysis of the catch data.

National Federation of Fishermen's Organisations
(UK): The NFFO summarised the views of fishermen
on the same six species covered by DFF. Similarly,
NFFO felt that they would have been able to provide
more systematic data if more time had been available. It
was also commented that catch trends and CPUE data
have been distorted by the restricting TAC allocations.

Scottish Fishermen's Federation: The SFO paper was
based on the responses to a questionnaire seeking
fishennen's views on abundance, size, size range, and
geographical distribution of cod, haddock, whiting and
saithe in ICES fishing areas IV and VI during the period
January to August 2001 compared to 2000. Respondents
were asked to indicate their answers on a scale of 1 to 5.
"1" indicated respectively "much less", "much smaller",
"mostly small", and "local clusters". "5" indicated
respectively "much more", "much larger", "mostly
large", and "widespread". The responses ·were
summarised as a series of histograms (bar charts), and
comprised the views of 84 fishermen (56 from North
Sea ports, 28 from the West of Scotland). This
represented 10% of the white fish fleet.

Dutch Fish Producers Board: The Dutch paper was in
the form of a large spreadsheet, summarising the
opinions (agree/disagree, with reasons), of 19 fishermen
on the scientists preliminary views concerning (i) status
of the plaice stock, (ii) discard rates in plaice fisheries,
(iii) status of the sole stock, (iv) discard rates in the sole
fisheries, (v) reduced biomass of the sole spawning
stock, (vi) status of the whiting stock, (vii) discard rates
in the whiting fisheries, (viii) existence of two whiting
stocks (north and south of the Dogger Bank), (ix) status
of the cod stock, (x) cod recovery measures, (xi) other
comments. The regular fishing area used by the 19
fishermen was also indicated on the spreadsheet.

All four working papers stated an appreciation of the
opportunity to make an input.

ACFM response

It is the policy of ICES to encourage and facilitate this
sort of dialogue between scientists and the fishing
industry. The documentation at this ACFM meeting is a
very encouraging start to that process.
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Just as the fishermen's organisations had found,
however, ACFM likewise had insufficient time to fully
evaluate the documents. Taking into account also that
the information provided was mainly of a qualitative
nature, ACFM could form only a preliminary view.

The enquiry indicates in some diversity of opinions.
Impressions of stocks vary between individual
fishermen but also between countries and areas.

The information on the status of fish stocks from the
fishermen deals with abundance (in weight?) and with
the size distribution in the catches. Comparisons are
short term 1-3 years. There is only rarely a reference to
the fishing mortality or a proxy thereof. The ICES
assessment information is expressed differently, the
SSB is often compared to Bp, or Bllm while the short
term trend is mostly not referred to. In order to compare
the information these short-term trends have been
inferred based on the graphs of SSB presented in the
advisory report.

There is general agreement on the poor state of the cod
stock, but the stock was considered in a better condition
in the Northern North Sea than further south.

There is also general agreement that the stock of
haddock has increased considerable over a large area
and that fish size has decreased.

On whiting, responses were divided. Most responses
indicate a higher stock size than indicated in recent
assessments and point to the mismatch between TAC
and catch opportunities. Considerable amounts of
marketable size whiting were reported as discarded for
legal reasons but also low market prices and low weight
at length (poor condition) were mentioned as a reason
for discarding.

Most responses on saithe indicate a larger stock than
indicated in recent (unrealistic) assessments. The saithe
is also said to be smaller and present in a wide area.

There was agreement that plaice catches in 2001 were
better than in 2000, which was again better than 1999. A
reduction in the condition of plaice was mentioned
several times. Also small plaice seems to be more
abundant in areas where they previonsly have been
scarce. It was confirmed that discarding had increased
but not in all areas.

There were onl,y few responses on the sole. In general
they report a decrease of larger fish, but a recent
increase of small sole in coastal areas.

Final Conunents

The material provided by the industry will be sent to the
relevant ICES assessment Working Groups for their
consideration in the 2002 round of meetings.
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At present, the nature of the data provided means that
they cannot be handled in a quantitative way, but the
collection and reporting of quantitative data is a goal
that both sides should work towards achieving. ACFM
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therefore welcomes the suggestion from the North Sea
Commission Fisheries Parmership that appropriate
methods of collecting and reporting data could be
developed through the Partnership.
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Table 3.5.1.1 Species composition in the Danish and Norwegian small meshed fisheries in the North Sea ('OOOt).
(Data provided by Working Group members).

Year Sandeel Sprat Herring Norway Blue Haddock Whiting Saithe Other Total
pout whiting

1974 525 314 736 62 48 130 42 1857
1975 428 641 560 42 41 86 38 1836
1976 488 622 12 435 36 48 150 67 1858
1977 786 304 10 390 38 35 106 6 1675
1978 787 378 8 270 100 11 55 3 1612
1979 578 380 15 320 64 16 59 2 1434
1980 729 323 7 471 76 22 46 1674
1981 569 209 84 236 62 17 67 1 1245
1982 611 153 153 360 118 19 33 5 24 1476
1983 537 88 155 423 118 13 24 1 42 1401
1984 669 77 35 355 79 10 19 6 48 1298
1985 622 50 63 197 73 6 15 8 66 1100
1986 848 16 40 174 37 3 18 1 33 1170
1987 825 33 47 147 30 4 16 4 73 1179
1988 893 87 179 102 28 4 49 1 45 1388
1989 1039 63 146 162 28 2 36 1 59 1536
1990 591 71 115 140 22 3 50 8 40 1040
1991 843 110 131 155 28 5 38 1 38 1349
1992 854 214 128 252 45 11 27 30 1561
1993 578 153 102 174 17 11 20 1 27 1083
1994 769 281 40 172 11 5 10 19 1307
1995 911 278 66 181 64 8 27 1 15 1551
1996 761 81 39 122 93 5 5 0 13 1119
1997 1091 99 15 126 46 7 7 3 21 1416
1998 956 131 16 72 72 5 3 3 24 1283
1999 678 166 23 97 89 4 5 2 40 1103
2000 655 191 24 176 98 8 8 6 21 1187
Mean
1974·2000 727 204 66 259 58 14 41 9 36 1398

Continued......
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Table 3.5.1.1 (Continued)

Year-quarter Sandeel Sprat Herriug Norway Blue Haddock Whiting Saithe Other Total
pout whiting

1996 ql 3 34 5 21 4 0 1 0 0 68
1996 q2 479 3 1 7 28 1 1 0 1 521
1996 q3 256 7 11 54 30 2 1 0 1 362
1996 q4 22 37 22 41 31 I 1 0 1 156

1997 ql 37 7 1 11 4 0 1 0 2 65
1997 q2 802 1 2 7 11 3 2 0 4 833
1997 q3 238 28 5 59 16 3 2 2 11 363
1997 q4 13 63 7 49 14 1 1 0 5 155

1998 ql 37 7 7 13 11 1 0 0 5 80
1998 q2 754 1 2 8 12 2 1 0 4 784
1998 q3 153 60 4 29 38 2 1 2 9 298
1998 q4 12 63 4 23 12 0 0 0 6 121

1999 ql 14 14 4 8 23 1 1 1 8 74
1999 q2 507 2 4 22 30 1 2 1 8 577
1999 q3 139 129 10 41 18 1 2 0 7 347
1999 q4 17 21 6 25 17 1 1 0 18 106

2000 ql 10 42 1 9 13 1 0 0 5 82
2000 q2 581 2 4 17 32 3 2 0 4 646
2000 q3 63 133 10 30 39 2 3 6 5 291
2000 q4 0 15 8 119 14 2 3 0 8 169
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3.5.2 Cod in Sub-area IV (North Sea), Division Vlld (Eastern Channel) and
Division rna (Skagerrak)

State of stock/exploitation: The stock is outside safe
biological limits. The spawning stock is estimated to
have been below Bp, since 1984 and in the region of
Bum since 1990. SSB in 2001 is estimated at a new
historic low and remains in a region where the risk of
stock collapse is high. Fishing mortality has remained
at about the historic high and above Fp, since the early
1980s and F in 2000 is estimated to be about Film.

Except for the 1996 year class. recruitment has been
below average in all years since 1987. The 1997 and
2000 year classes are estimated to be the poorest on
record.

Management objectives: In 1999 the ED and Norway
have "agreed to implement a long-term management
plan for the cod stock, which is consistent with the
precautionary approach and is intended to constrain
harvesting within safe biological limits and designed to
provide for sustainable fisheries and greater potential
yield. The plan shall consist of the following elements:

consistent with a fishing mortality rate of 0.65 for
appropriate age groups as defined by ICES.

3. Should the SSB fall below a reference point of
150 000 t (Bp,,), the fishing mortality referred to
under paragraph 2 shall be adapted in the light of
scientific estimates of the conditions then
prevailing. Such adaptation shall ensure a safe
and rapid recovery of SSB to a level in excess of
I50000t.

4. In order to reduce discarding and to enhance the
spawning biomass of cod, the Parties agreed that
the exploitation pattern shall, while recalling that
other demersal species are harvested in these
fisheries, be improved in the light ofnew scientific
advice from, inter alia, ICES.

5. The Parties shall, as appropriate, review and
revise these management measures and strategies
on the basis ofany new advice provided by ICES. "

1. Every effort shall be made to maintain a minimum
level ofSSB greater than 70 000 t (BUm).

2. For 2000 and subsequent years the Parties agreed
to restrict their fishing on the basis of a TAC

ICES considers that the agreed Precautionary Approach
reference points in the management plan are consistent
with the precautionary approach, provided they are
used as upper bounds on F and lower bounds on SSB.
and not as targets.

Precautionarv Annroach reference noints (unchanp'ed since 1999):

ICES considers that: ICES proposes that:

Bilm is 70 000 t, the lowest observed spawning stock Bp, be set at 150 000 t. This is the previously agreed
biomass. MBAL and affords a high probability of maintaining

SSB above Bilm• taking into account the uncertainty of
assessments. Below this value the probability of below
avera2:e recruitment increases.

Film is 0.86. the fishing mortality estimated to lead to F p, be set at 0.65. This F is considered to have a 95%
potential stock collapse. probability of avoiding Film, taking into account the

uncertaintv of assessments.

T h' I b 'ec mea aSlS:

Bilm = Rounded Blo" = 70 000 t. Bp, = Previous MBAL and signs of impaired recruitment
below: 150 000 t

Film = Flo" = 0.86 Fpa = Approx. 5" percentile of Floss; implies an
equilibrium biomass >Bpa and a less than 10%

I nrobabilitv that (SSBMT<Bn,)

Advice on management: ICES recommends a
recovery plan that will ensure a safe and rapid
recovery of SSB to a level in excess of 150 000 t. If a
recovery plan is not implemented ICES recommends
that fishing mortality on cod should be reduced to
the lowest possible level in 2002. ICES has
repeatedly stated that for various reasons, TACs
alone are not effective in regulating fishing
mortality.

Rebuilding plan: Rebuilding of the cod stock can be
obtained by reducing the fishing mortality, by
improving the exploitation pattern or by a combination
of the two in a way that implies a trade-off between
reductions in fishing effort and increases in effective
mesh size. The results of simulations that include
recent data on discards of cod are available (Anon
2001) and these have shown, for example, that a
reduction of effort by 30% or an increase in mesh size
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of around 30 mm would yield the sarne results on the
spawning biomass per recruit. (NB. These forecasts use
data on both landed and discarded cod. ICES is unable
to include discard data in its historical reconstruction of
the cod stock size due to the lack of a sufficiently long
and representative time-series of cod discard data).

Norway and the EU have agreed on a number of gears
and mesh size changes.

ICES has not been able to quantify the likely impact of
the agreed changes but they will not be sufficient to

reduce exploitation to the level needed to rebuild the
cod stock and additional reduction in mortality is
needed."

A fishing mortality of zero in 2002 is not expected to
rebuild SSB to Bp, by 2003, but fishing mortality of less
than 0.25 in 2002 and 2003 are expected to rebuild it
by 2004 (see text table below). The table also shows the
options for rebuilding SSB by 2004, 2005 and 2006.

F(sq) = F(98-00) scaled to
F(00)=0.83

Options for fishing mortality in 2002-2005

SSB in
'OOOt

2002
2003
2004
2005
2006

0.3 * F,g =0.25
55.4
100
150
208
276

0.46 * F,g =0.38
55.4
88
117
150
186

0.56 * F,q =0.46
55.4
81

101
123
150

Setting the TAC at low level may reduce fishing
mortality, but past experience has shown that it is very
difficult to control fishing mortality by TACs alone.
ICES therefore recommends that in addition to setting
the TAC at the lowest possible level, restrictions in
effort of fleets exploiting cod should be implemented.

Large closed areas and seasons may contribute to stock
recovery, but only if accompanied by major reductions
in effort.

At recent exploitation rates, year classes suffer
substantial fishing mortality before they matnre and
spawn. Given the low SSB and the expected poor
recruitment, the action needed to rebuild the stock has
to be severe in order to have any impact in the short
term. Rebuilding of the stock could be accelerated if in
the coming years average or above average year classes
were generated and appropriate measures were already
in place to allow a larger part of these year classes to
recruit to the spawning stock.

Relevant factors to be considered in management:
The stock is below Bum. Strong and efficient measnres
are needed to ensnre a rapid rebuilding of the spawning
stock biomass to at least Bp,. Results of medinm-term
simulations indicate that a reduction in fishing
mortality to around 0.25 is needed to ensnre a high
probability of rebuilding the stock to the agreed Bp,.

Substantial under-reporting of cod landings occurred in
1998. There are no reasons to suspect substantial
under-reporting in 1999 or 2000 because the 1999 and
2000 TACs were not restrictive. However, the TAC in
2001 is restrictive and there are indications that under
reporting is likely to occnr.
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The spawning stock in 2001 has remained in a
situation where the probability of low recruitment is
high and the potential for a recovery has been rednced.
The relatively strong 1996 year class has been heavily
exploited as juveniles and will not contribute
significantly to the spawning stock beyond 2001.

The emergency measnres agreed for 2001 and the
agreed technical measures for 2002 and beyond should
be further developed as soon as possible. The effect of
the emergency closure implemented in 2001 has not
been evaluated, but the closure is likely to have
contributed little to the recovery of the stock. Increases
in minimum codend mesh sizes and other gear
modifications to be introduced on the I January 2002
are unlikely to result in any immediately detectable
benefits to the spawning stock, but may result in an
improvement in the exploitation pattern and a
reduction in the proportion of the catch of I-year old
cod discarded, if implemented effectively.

Continued fishing at current rates is expected to lead to
stock collapse (Figure 3.5.2.1). Fishing at Fp, the stock
is expected to remain below Bp, after 2002 when the
poorest year class (1997) observed so far will mature.

In recent years the growth rate of North Sea cod has
declined. The reasons for this are not known, but if
growth remains slow, the rate of recovery of SSB will
be delayed. Lower growth may also expose juveniles
longer to discarding.

The TAC for the portion of the stock in Division VIId
incorporates information from the assessment of the
stock in Division VIIb-k, and managers should take
this advice into account when setting the quota for
Division VII.
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Comparison with previom assessment and advice:
Fishing mortality has consistently been under-estimated
and stock size over-estimated in assessments prior to
2000. In addition, weights-at-age in 2000 for age
groups 4-6 have been lower than previously assumed.

Compared to previous assessments, the historical
consisteucy of the present assessment appears to have
improved. It is thought that this is caused by the
exclusion of the commercial CPUE data from the
assessment.

Catch forecast for 2002:
Basis: F(s ); F(98--DO) scaled to F(OO) ; 0.83; Landin s (2001) ; 80.7; SSB(2002) ; 55.4.

F(200l) Basis Landings in Lndgs in 111a Lndgs in IV Lndgs in VlId
combined area (2002) (2002) (2002)

(2002) Ska errak

SSB
(2003)

o O*FOO 0 0 0 0 126.6
HmHi~;WMmu;; imlll'illl!llmimmM!1~llt{@;!;!U!tliWltlHmi!1;PiMMMjiljiMmliHiMg@Ql~UlMMi tMl@llM1HmU
:mMHfillrt@MMmlllllJ,iElIDM:m MMlll!l!lUlmlinllllm;jill!iMMM WiMUmlltWWgll@M:UQlI£IU@'lM Wllllllt!11$WUMI
1;MnHlJ;4~MMM nm®.'$i.imH ImHiHgsl@Mimm;MiMM$iiMnmm I@iiii;7#;~Hiiiim iMMm;~;lmiimm;;IiHmHlmiEjI\Mm
iMW;Umail)iWlii Hmlf114tl!llUm:H:iHM;m:liMWMtiW1M;!i&i1iilmHMWii~lialmm;1;;!mUmaj(mmMiLWM@HW$iMiMW

@Uimi>l1miW IlIMlli$,B;@! imiWmlilMimH11Hi mi@mn$@;llMmlMimWtliltmW;@Mmif1~iiiMn'iimWlMilg!H
!@mfHlfll;giMItiniRlRiilllJlin@:M@lm~fi*%t1Il1:MMm;#i@llHllmm;iim1$lm@i1 "'iW;rt1111mmm
iHi::i!!.tW$11i;:;;;;iiIilill;,U1OO;iHiii!iiiWillHMMi HHIM4!Ha;j:i;MHMHlli~ilj:m;lililm@:11it;,miMH
MmWi!1m5.giiimlmil!i~msmiMm II@iM!ti!tiEll!maiElii,jmtiwWMll!inmM1HMiiM;I:il:ll!~$iiWi

iMW;Q1Mtml@!I IWnm&Ulmnr@HiHii1t1lJlllHi;m mmmll4i,iUW1HlIl11MiiMtlWflim mmniil§liImll@i
iii;;W;\l!j~Ml;HiiHiMiimjfilM@iil;Mil$il$@;imiHHlmlW$!fjmli!i;;;Mi¥Hl:I!ltiHH1Wi MM;;i~11!liHiili
mmmill!l~$.@HjllH:mmli!li@HiJl mmMH~lfmnWl @@IlW(W1iMHM Hl1IfiHWXHilll@ MilM$l~l!mii@

;mHJMlilllNmM mnlWilllgU1Hllllill'~;'Ij@MMHJnmi9mmm@IlWmJllfi:1ilHilE1M mMmliWlll'Him:l;gimm$2Sfifmm
Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Landings by Division or Sub-area are obtained by pro
rating the combind area catch by 0.122 for 1I1a, 0.851
for IV and 0.027 for VlId. These factors are the ratio of
the mean catches by area to the combined area for the
period 1992-1996.

Medium- and long-term projections: The current
high fishing mortality (F2_,;0.83) implies a 90%
probability that Bp, will not be reached by 2010. A
reduction in the fishing mortality to Fp, (0.65) results in
a 35% probability that the SSB will not have reached
the Bp, of 150 000 t by 2010 (Figure 3.5.2.2).

Elaboration and special conunent: Using information
from the stock-recruit relationship it is possible to
construct the expected equilibrium spawning stock
biomass for a range of fishing mortality rates (Figure
3.5.2.1). As F increases the expected equilibrium
declines. Also shown on the graph are the observed
values of SSB over time (thin line with years
indicated). Where a particular year lies above the solid
line, the stock would be expected to decline. Where a
point lies below the line, the stock would be expected to
increase. Consistent with the analysis, it can be seen
that as fishing mortality has increased, the SSB has
declined. The diagram shows that the expected
equilibrium at the estimated 1999 F is effectively zero,
i.e. that the stock will collapse.

It was apparent that commercial CPUE data used in
calibrating previous assessments had a strong tendency
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to give a much more optimistic estimate of the state of
the stock than research vessel survey data. There are a
number of reasons for believing that the commercial
CPUE data may be biased. For example, there have
been substantial changes in the distribution of
commercial fleet effort and the nature of vessels in the
fleet, which may affect abundance indices derived from
these sources. In addition, commercial fleets may target
areas of high cod abundance leading to artificially
higher abundance estimates. It should be noted that
differing signals between commercial CPUE data and
survey data affected assessments of some Canadian cod
stocks resulting in an over-optimistic decision on the
management of these stocks before they collapsed. In
view of these problems, the assessment of North Sea
cod this year did not use commercial CPUE data from
any commercial fleets.

A number of analyses were performed using a variety of
different assessment models. All these approaches gave
very similar results. While no method is without
uncertainty, the fact that a variety of methods give
comparable results increases confidence in the current
assessment.

Cod are taken by towed gears in mixed roundfisb
fisheries, which include haddock and whiting. They are
also taken in directed fisheries using fixed gears. By
catches of cod occur in flatfish and shrimp fisheries
especially in the Southern North Sea and in Nephrops
fisberies.
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Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieidIR
Ages 2-8

The assessment is based on analysis of catch at age data
calibrated with data from three research vessel surveys.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).

Average Current
Fmax

Fo.l
Fmed

0.832
0.230
0.140
0.807

0.524
0.718
0.675
0.530

SSBIR

0.381
2.838
4.560
00405

References: Anon (2001). Report of the scientific
meeting on improvement of selectivity of fishing gears.
Brussels, 5-9 March 2001.

North Sea (Sub.area IV)

Landings for each of the three parts of this combined assessment area and for the combined area are given in Tables
3.5.2.1-2.

ilocMiilCj;!£ III!! •.••.••.••.•...•••. 1.~.!;11IitiffiiilM&ii1il!11~~t~~IHI;I;;!I@E9~!lI;t!; .••.;.••.•.,.•.:.•liffi.·.1.·.W.•..·•.:.••..••.·.t:.•.•..•·.•..._...•...•..••...•..·.g•.••.k.·•..I.·.IH
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141
135
153
125
<79
o
o

100-125 175 167 182
148 160 142 157
124 124 110 116
113 105 99 105

100 87 89
100 98 97
101 94 105
102 87 95
120 112 120
130 104 107
115 100 102
140 114 122
132 80 78
81 62 59

48.6

SSB recovery; TAC
70% of F(86); TAC
Halt SSB decline; protect juveniles; TAC
80% ofF (88); TAC
70% of effort (89)
70% of effort (89)
70% of effort (89)
Significant effort reduction
Significant effort reduction
80% ofF(94); 0.7
80% of F(95) ; 0.65
F(98) should not exceed F(96)
F; 0.60 to rebuild SSB
F less than 0.55
lowest possible catch
lowest possible catch

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
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Skagerrak (Division rna)

1 Norwegian fjords not included. Weights in '000 t.

Eastern Channel (Division VTId)

'11'11'11111'11111"1111'1
1
[1'1
111'1111'111;111'11;;111111IlI

i
ll';lllllllllilll'(I;II;illltll'11I1111111"lill;;11I1111111'11••jlll!1

1987 Not assessed 9.4 14.2
1988 Precautionary TAC 10.1 10.7
1989 No increase in F; TAC 10.02 nla 5.5
1990 No increase in F; TAC 9.02 nla 2.8
1991 Precautionary TAC 3.02 nla 1.9
1992 If required, precautionaryTAC 5.5' 2.7 2.7
1993 IfTAC required, consider SSB decline 2.5 2.4
1994 Reduce F+ precautionary TAC 2.9 2.9
1995 Significant effort reduction; link to North Sea 4.0 4.0
1996 Reference made to North Sea advice 3.5 3.5
1997 No advice 7.2 7.0
1998 Link to North Sea 4.9 8.7 8.6
1999 F = 0.60 to rebuild SSB 4.0 0.6 6.9
2000 F less than 0.55 <2.5 1.9 2.3
2001 lowest possible catch 0
2002 lowest possible catch 0

1 Included in TAC for Sub-area VII (except Division VIIa). 'Including VIIe. Weights in '000 t.
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Cod in Sub-area N, Division VIId & Division IlIa (Skagerrak)
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Stock - Recruitment
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Table 3.5.2.1 Nominal landings (in tonnes) of COD in IlIa (Skagerrak), N and VlId, as officially reported to
ICES and as used by the Working Group.

Sub-area IV
Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 19992000**
Belgium 2,934 2,331 3,356 3,374 2,648 4,827 3,458 4,642 5,799 3,882 3,304
Denmark 21,601 18,998 18,479 19,547 19,243 24,067 23,573 21,870 23,002 19,697 14,000
Faroe Islands 96 23 109 46 80 219 44 40 102 96
France 1,641 975 2,146 1,868 1,868 3,040 1,934 3,451 2,934 1,750 2,348
Germany 11,725 7,278 8,446 6,800 5,974 9,457 8,344 5,179 8,045 3,386 1,740
Netherlands 8,445 6,831 11,133 10,220 6,512 11,199 9,271 11,807 14,676 9,068 5,995
Norway 5,168 6,022 10,476 8,742 7,707 7,111 5,869 5,829 5,749 7,770 6,402
Poland 53 15 18 31 25 19 18
Sweden 620 784 823 646 630 709 617 832 540 625 622
UK (EIWINI) 15,622 14,249 14,462 14,940 13,941 14,991 15,930 13,413 17,745 10,344
UK (Scotland) 31,120 29,060 28,677 28,197 28,854 35,848 35,349 32,344 35,633 23,017
United Kindom 27,541
Total Nominal Catch 99,025 86,566 98,107 94,380 87,457111,468104,407 99,438114,250 79,654 61,970
Unallocated landings 5,726 1,967 -758 10,200 7,066 8,555 2,161 2,731 7,853 -1,262 ·2,885
WG estimate of total

104,751 88,533 97,349104,580 94,523120,023106,568102,169122,103 78,392 59,085
landings
AgreedTAC 105,000I00,000 I 00, 000I01 ,000I02,000120,000 I30,000I I5,000140,000I32,400 81,000

Division VIId
Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 19992000**
Belgium 237 182 187 157 228 377 321 310 239 172 110
Denmark 1 1 9
France nla nla 2,079 1,771 2,338 3,261 2,808 6,387 7,788
Netherlands 2 + 19 3 4
UK (EIWINI) 420 341 443 530 312 336 414 478 618 454
UK (Scotland) 7 2 22 2 + + 4 3 1
United Kingdom 336
Total Nominal Catch nla nla 2,734 2,461 2,887 3,974 3,547 7,178 8,665 629 450
Unallocated landings -65 -29 -37 -10 -44 -135 -85 6,229 1,875
WG estimate of total

2,763 1,886 2,669 2,432 2,850 3,964 3,503 7,043 8,580 6,858 2,325
landings

Continued ...
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Table 3.5.2.1 Continued

Division lIla (Skagerrak)
Country
Denmark
Sweden
Norway
Germany
Others

1990 1991 1992 1993 1994 1995 1996 1997 1998
15,788 10,396 11,194 11,997 11,953 8,948 13,573 12,164 12,340

1,694 1,579 2,436 2,574 1,821 2,658 2,208 2,303 1608
m n m ~ ~ 1@ W ~ ~

110 12 301 200 203 81 16
65 12 102 91 25 134

1999 2000"
8,734 7,683
1,909 1,350

345 301
54 9

Total Nominal Catch
Unallocated landings
WG estimate of total
landings

17,800 12,071 14,002 14,737 14,160 12,109 16,249 14,896 14,267 11,042
o -12 0 0 -899 0 0 50 1,064 -68

17,800 12,059 14,002 14,737 13,261 12,109 16,249 14,946 15,331 10,974

9,343
-66

9,277

AgreedTAC 21,00015,000 15,000 15,000 15,500 20,00023,000 16,10020,00019,000 1l,600

Sub-area IV, Divisions VIId and llla (Skagerrak) combined
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000"

Total Nominal
Catch nla nla 114,843 111,578 104,504 127,551 124,203 121,512 137,182 91,325 71,763
Unallocated
landings -823 10,171 6,130 8,545 2,117 2,646 8,832 4,900 -1,076
WG estimate of

125,314 102,478 114,020 121,749 110,634 136,096 126,320 124,158 146,014 96,225 70,687
total landings
• The Danish industrial by-catch and the Norwegian coast catches are not included in the (WG estimate of) total
landings of Division IlIa (Skagerrak).
** Provisional.
nla not available.

Division IlIa (Skage"ak) landings not included in the assessment
Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000"
Norwegian
coast * 846 854 923 909 760 846 748 911 976 788 624
Danish
industrial by-
catch 687 953 1,360 511 666 749 676 205 97 62 99
Total 1,533 1,807 2,283 1,420 1,426 1,595 1,424 1,1l6 1,073 850 723
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Table 3.5.2.2 Cod in Sub-area IV, Division VIId & Division lIla (Skagerrak).

Year Recruitment SSB Landings MeanF
Age 1 Ages 2-8

thousands tonnes tonnes
1963 195099 151521 116457 0.4732
1964 374080 166149 126041 0.4928
1965 415425 205425 181036 0.5458
1966 506863 230759 221336 0.5145
1967 488789 250046 252977 0.6124
1968 194587 258219 288368 0.6158
1969 209061 255921 200760 0.5742
1970 782003 276848 226124 0.5514
1971 910808 277216 328098 0.6695
1972 173496 231011 353976 0.8246
1973 319648 209145 239051 0.6919
1974 263657 230838 214279 0.6589
1975 486359 211636 205245 0.7084
1976 246421 182050 234169 0.7045
1977 839198 159349 209154 0.7107
1978 488156 159354 297022 0.8247
1979 525424 164266 269973 0.6765
1980 899522 181876 293644 0.8020
1981 314766 195732 335497 0.7597
1982 618498 190227 303251 0.8931
1983 324686 154988 259287 0.9107
1984 596292 133415 228286 0.8173
1985 158611 126208 214629 0.7815
1986 716254 114215 204053 0.8909
1987 281821 104724 216212 0.8841
1988 197056 98643 184240 0.8634
1989 274078 90606 139936 0.9391
1990 133940 78046 125314 0.7748
1991 168570 71119 102478 0.9314
1992 305294 68904 114020 0.8483
1993 147325 65099 121749 0.9179
1994 323678 64828 110634 0.8621
1995 226904 71003 136096 0.7239
1996 173262 76361 126320 0.9179
1997 421717 80188 124158 0.8568
1998 69536 71542 146014 0.9920
1999 139369 61471 96225 1.0642
2000 215023 53744 70687 0.8324
2001 860001 547002 0.8300

Average 364392 149420 200442 0.7678
1 RCT3 estimate.
2 Based on 1998-2000 mean weigbt at age.
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3.5.3 Haddock in Sub-area IV (North Sea) and Division IlIa (Skagerrak 
Kattegat)

State of stock/exploitation: The stock is being
harvested ontside safe biological limits. SSB in 2001 is
estimated to be above the Bp" and fishing mortality in
2000 is estimated to be above the Fp,. The 1999 year
class is estimated to be strong and shonld increase the
SSB in the short-term, but it is the only year class
above average size for a number of years and dominates
both the stock biomass and the catches. The first
indications of the 2001 year class suggest that it is
poor, and if this is confirmed it means that the expected
increase in SSB may be short-lived at the present
fishing mortality rates.

Management objectives: In 1999 the ED and Norway
have "agreed to implement a long-term management
plan for the haddock stock, which is consistent with the
precautionary approach and is intended to constrain
harvesting within safe biological limits and designed to
provide for sustainable fisheries and greater potential
yield. The plan shall consist ofthe following elements:

consistent with a fishing monality rate of 0.70 for
appropriate age groups as defined by ICES.

3. Should the SSB fall below a reference point of
140 000 t (Bp,), the fishing monality referred to
under paragraph 2 shall be adapted in the light of
scientific estimates of the conditions then
prevailing. Such adaptation shall ensure a safe
and rapid recovery of SSB to a level in excess of
140 000 t.

4. In order to reduce discarding and to enhance the
spawning biomass of haddock, the Panies agreed
that the exploitation pattern shall, while recalling
that other demersal species are harvested in these
fisheries, be improved in the light ofnew scientific
advice from, inter alia, ICES.

5. The Panies shall, as appropriate, review and
revise these management measures and strategies
on the basis ofany new advice provided by ICES."

ICES considers that the agreed Precautionary Approach
reference points in the management plan are consistent
with the precautionary approach, provided they are
used as upper bounds on F and lower bounds on SSB,
and not as targets.

2. For 2000 and subsequent years the Panies agreed
to restrict their fishing on the basis of a TAC

1. Every e!fon shall be made to maintain a minimum
level ofSSB greater than 100 000 t (Blim).

precautionarv Approach reference points (unchaD2ed since 1999):

ICES considers that: ICES proposes that:

B,,,, is 100 000 t, the bootstrapped median estimate of Bp, be set at 140 000 t. This affords a high probability of
the lowest observed biomass. maintaining SSB above B,hn, taking into account the

uncertaintv of the assessments.
F,,,, is 1.0, a fishing mortality historically associated Fp, be set at 0.7. This F is considered to provide
with stock decline. approximately 90% probability of avoiding a fishing

mortalitv associated with stock collapse.

Technical basis'

F,pg IS defined as the F value havmg a 10% probability of glVlng a replacement lme above 0 ,,,,, which IS the slope m
the stock recruitment plot associated with the lowest observed SSB.

Bum;;;; Smoothed Bloss Bpa = 1.4*Blim

F'hn = F,o~ poorly defined; 1.4 Fp, which has historically Fp, = F,pg' implies an equilibrium biomass> Bp, and a
led to decline: 1.0 less than 10% probability that (SSBMf < Bp,).

, ..

Advice on management: Fisbing mortality in 2002
should be below Fp" corresponding to a human
consumption landing of 97000 t. However, due to
the mixed nature of tbe fisheries tbe fishing
mortality for haddock in 2002 may have to be
reduced further to achieve consistency with the
recovery plan for cod.

Relevant factors to be considered in management:
Haddock, while a principal target for some fleets, are

taken in a mixed roundfish fishery. This means it is
important to take into account the impact of
management of haddock on other stocks, notably cod
and whiting. The reverse is, of course, also true. Recent
measures to protect North Sea cod, such as the closed
area, and agreements to increase mesh size, will affect
the haddock fishery. Improvements in selectivity
related to measures to protect cod should, if effectively
implemented, benefit the haddock fishery by reducing
discards and increasing landings in the long-term.
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There is frequently debate about the extent to which the
cod-haddock-whiting fisheries are linked. This linkage
is not one-to-one, but it is also true that they are far
from separate. It is possible for fishing vessels to
increase their targeting of individual species, but there
will always be a significant by-catch of other roundfish.
Hence, for example, the need to protect cod will require
at least some reduction in the fishing mortality for
haddock and vice versa. This means that TACs for the
three main roundfish species do need to be set in a way,
which acknowledges the fishery linkage, but it remains
difficult to judge how close this linkage should be.

The first indication of the strength of the 2001 haddock
year class from the August English groundfish survey is
that it is extremely poor, possibly the lowest on record.
Although this requires confirmation, it implies that as
the influence of the very strong 1999 year class
diminishes in the haddock stock, the stock could
decline very rapidly.

Square mesh panels have been introduced in the UK in
2000 in an attempt to reduce discarding. Further gear
measures were introduced in Scotland during 2001. It
is still too early to determine whether these have been
effective. If implemented effectively, these measures

should help in reducing discarding.

The forecast is extremely sensitive to the estimate of the
strength of the 1999 year class, and factors affecting its
survival and contribution to the catch and stock. This
strong year class has already suffered substantial
mortality due to discarding in 2000. Indications from
observer trips in 2001 indicate continued very high
discard rates.

The weight at age of the 1999 year class is below
average which means that it has taken longer to reach
the minimum landing size and is therefore exposed to
discarding for longer. With the present exploitation
pattern and fishing mortality rate, the expected catch in
weight of discards is likely to be similar to the weight
of human consumption landings over the lifetime of the
year class.

Comparison with previous assessment and advice:
Assessments carried out since 1997 showed a strong
tendency to over-estimate SSB and under-estimate
fishing mortality. The retrospective analysis of the
current assessment indicates that this problem has been
reduced.

Catch forecast for 2002:
Basis: F" =F(98-2000 - scaled) =0.92; Catch (2001) =285; LandinQs' (2001) - 65; SSB(2002) - 219.

F (2001 Basis' Catch Human Discards Industrial HC HC Lndgs
onwards) (2002) Consump. (2001) Bycatch Lndgs lIla

Lndgs IV + IlIa N
(2002) (2002)

SSB
(2003)

0.32 0.3 F," 87 46 20 20 44 2 223
0.40 0.4 F," 105 59 26 20 57 2 207
0.49 0.5 F," 122 71 32 19 69 2 192
0.58 0.6 F" 138 82 37 19 79 3 178
0.70 Fn, (0.74 F", 160 97 44 18 94 3 160

ll1JmMI%!IMl iMI1RlI~k\ml 'lll1Nt~21m;ml;WQgIHmmJmMIi;nHm Hl;ifllmMm ImMml;I1M IMim~lHHI1 111;m~$1HMil
'mMMW:'Mitl Nl\MillWNnl INnJf!1ttl@M ;;Mii!\t(j@nl;;m@$~NllMn;m;It'1niH; ilHIJf.iNn lmNHllNnH ll@MtltitNWl
MiMw[QJifM lmi!Wj~;JtjlHH!i!il;gti;11M ml!mt~~iiHl'l' lMiFl~ai:1HM %;;;;1ljj,~!RmNmil1!1in!Mi;Mnl@M;nW Hllilil1{@lJ1iM
Weights in '000 l, 'North Sea + lIla human consumption. 'Multipliers on F,q refer to human consumption and discard
partial fishing mortality only. By-catch F is assumed constant at 0.06. The landings in Division lIla are calculated as
3.3% of the combined area total. The figure 3.3% is the long-term average of the Division lIla (human consumption)
landings expressed as a percentage of the combined lIla-N (human consumption) landings.
Shaded scenarios considered inconsistent with the precautionary approach.
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Medium- and long-term projections: At status quo F
(0.92), the probability that SSB will be below Bp, in 10
years time is abont 0.35.

Elaboration and special comment: The large majority
of the catch is taken by Scottish trawlers, seiners and
pair trawlers. Smaller qnantities of haddock are taken
by other vessels, inclnding Nephrops trawlers which
use 70 mm mesh. In Division lila, catches are taken by
trawl, seine, and gill net in mixed fisheries.

reduced in 2002, the probability that SSB will be below
Bp, in 2003 is about 0.3.

The analytical assessment is based on a long time series
of catch-at-age data nsing CPUE from survey fleets.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).

Yield and spawning biomass per Recruit
F-reference points:

Landings and SSB have varied considerably in
response to large variations in year class strength. The
1999 year class is strong, but its current estimate is still
not very precise. The observations of the year class by
research vessel surveys are outside the range
historically observed, and estimates by these snrveys are
extrapolations. Forecasts suggest that the 1999 year
class will contribute to a rapid increase in the spawning
stock in 2001-2002, bnt unless fishing mortality is
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Average Current
Fm",

FOol

Frned

Fish Mort
Ages 2-6

0.916
0.247
0.167
0.458

YieldIR

0.003
0.004
0.004
0.004

SSBIR

0.005
0.019
0.028
0.010

243



Catch data (Tables 3.5.3.1-3),
Sub-area IV

-1987 80% ofF(85) 105 140 109 108 59 4 172
1988 77% ofF(86); TAC 185 185 105 105 62 4 171
1989 Reduce decliue iu SSB; TAC; protect juveniles 68 68 64 76 26 2 104
1990 80% ofF(88); TAC 50 50 43 51 33 3 87
1991 70% of effort (89) 50 45 45 40 5 90
1992 70% of effort (89) 60 51 70 48 11 129
1993 70% of effort (89) 133 80 80 80 11 170
1994 Significant reduction in effort; mixed fishery 160 87 81 65 4 150
1995 Significant reduction in effort; mixed fishery 120 75 75 57 8 140
1996 Mixed fishery to be taken into account 120 75 76 73 5 154
1997 Mixed fishery to be taken into account 114 73 79 52 7 138
1998 No increase in F 100.3 115 72 77 45 5 128
1999 Reduction of 10% F(95-97) 72 88.6 64 64 43 4 111
2000 F less than Fp, <51.7 73.0 47 45 47 8 100
2001 F less than Fp, <58.0 61
2002 F less than Fp, <94.0

'Only pertaining to the North Sea. Weights in '000 l.

1987 Precautionary TAC 11.5 1.4 5.3
1988 Precautionary TAC 10.0 2.9 1.5 4.3
1989 Precautionary TAC 10.0 4.1 0.4 4.5
1990 Precautionary TAC 10.0 4.1 2.0 6.1
1991 Precautionary TAC 4.6 4.6 4.1 2.6 6.7
1992 TAC 4.6 4.6 4.4 4.6 9.0
1993 Precautionary TAC 4.6 2.0 2.4 4.4
1994 Precautionary TAC 10.0 1.8 2.2 4.0
1995 If required, precautionary TAC; link to North Sea 10.0 2.2 2.2 4.4
1996 If required, precautionary TAC; link to North Sea 10.0 3.1 2.9 6.1

1997 Combined advice with North Sea 7.0 3.4 0.6 4.0

1998 Combined advice with North Sea 4.7 7.0 3.8 0.3 4.0

1999 Combined advice with North Sea 3.4 5.4 1.4 0.3 1.7
2000 Combined advice with North Sea <1.8 4.5 1.5 0.6 2.1
2001 Combined advice with North Sea <2.0 4.0
2002 Combined advice with North Sea <3.0

Weights in '000 l.
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Haddock in Sub-area N (North Sea) and Division IlIa
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Stock - Recruitment
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Table 3.5.3.1 Nominal catch (t) of Haddock from Division IlIa and the North Sea 1990-2000. as officially
reported to ICES and estimated by ACFM.

Division rna
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 4 14 9 4 18

Denmark 2,339 3,812 1,600 1,458 1,576 2,523 2,501 3,168 1,012 1,033

Germany 1 1 5 5 11 3 1

Norway 110 184 153 142 135 115 187 188 168 129

Sweden 69 744 436 408 498 536 835 529 212 372

Total reported 2,522 4,754 2,198 2,013 2,228 3,179 3,528 3,896 1,395 1,535

Unallocated 1,564 -358 -239 -180 -37 -37 -127 -137 -35 -50

WG estimate of Rcons.
landings 4,086 4,396 1,959 1,833 2,191 3,142 3,401 3,759 1,360 1,485

WG estimate of industrial
bycatch 2,593 604 2,415 2,180 2,162 2,925 610 275 334 617

WG estimate of total catch 6,679 9,000 4,374 4,013 4,353 6,067 4,011 4,034 1,694 2,102

Sub-area IV

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 168 415 292 306 407 215 436 724 462 399

Denmark 1,330 1,476 3,582 3,208 2,902 2,520 2,722 2,608 2,104 1,670

Faroe Islands 15 13 25 43 49 13 9 43

France 631 508 960 587 441 369 548 427 742 1,152

Germany 535 764 348 1,829 1,284 1,769 1,462 1,314 565 342

Netherlands 100 148 192 96 147 110 480 275 110 119

Norway 2,069 3,273 2,655 2,355 2,461 2,295 2,351 3,010 3,846 3,115

Poland 18 8 7 17 13

Sweden 957 1,289 908 551 722 689 655 472 708 606

UK (Eng!. & Wales) 2,173 2,926 4,259 4,043 3,616 3,379 3,330 3,280 2,398

UK (Isle of Man) 11

UK (N. Ireland) 48 73 18 9

UK (Scotland) 36,474 39,896 66,799 73,793 63,411 63,542 61,098 60,234 53,486

UK(all) 39,648

Total reported 44,500 50,792 80,038 86,820 75,440 74,919 73,099 72,394 64,438 47,064

Unallocated landings 145 19,426 -458 -5923 -127 1,115 5,996 4,917 -229 -1997

WG estimate of Rcons.
landings 44,645 70,218 79,580 80,897 75,313 76,034 79,095 77,311 64,209 45,067

WG estimate of discards 40,276 47,967 79,601 65,392 57,360 72,522 52,105 45,175 42,562 46,798

WG estimate of industrial
bycatch 5,421 10,816 10,741 3,561 7,747 5,048 6,689 5,101 3,834 8,133

WG estimate of total catch 90,342 129,001 169,922 149,850 140,420 153,604 137,889 127,587 110,605 99,998

Division rna and Sub-area IV

1991 1992 1993 1994 1995 1996 1997 1998 1999 2002

WG estimate of 97,021 138,001 174,296 153,863 144,773 159,671 141,900 131,621 112,299 102,100

Total Catch
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Table 3.5.3.2 Catches ('000 t) of Haddock from the North Sea and Division lIla, 1963-2000. Fignres are
Working Group estimates.

North Sea Division lIla Total

Year H.cons Disc Ind. BC Total H. cons. Ind. BC Total

1963 68.4 189.0 13.7 271.1 0.4 0.1 0.5 271.6
1964 130.5 160.3 88.6 379.4 0.4 0.3 0.7 380.1
1965 161.6 62.2 74.6 298.4 0.7 0.3 1.0 299.4
1966 225.8 73.6 46.7 346.1 0.6 0.1 0.7 346.8

1967 147.4 78.1 20.7 246.2 0.4 0.1 0.5 246.7
1968 105.4 161.9 34.2 301.5 0.4 0.1 0.5 302.0
1969 330.9 260.2 338.4 929.5 0.5 0.5 1.0 930.5
1970 524.6 101.4 179.7 805.7 0.7 0.2 0.9 806.6
1971 235.4 177.5 31.5 444.4 2.0 0.3 2.3 446.7
1972 192.9 128.1 29.6 350.6 2.6 0.4 3.0 353.6
1973 178.6 114.7 11.3 304.6 2.9 0.2 3.1 307.7
1974 149.6 166.8 47.8 364.2 3.5 1.1 4.6 368.8
1975 146.6 260.4 41.4 448.4 4.8 1.3 6.1 454.5
1976 165.6 154.3 48.2 368.1 7.0 2.0 9.0 377.1

1977 137.3 44.3 35.0 216.6 7.8 2.0 9.8 226.4
1978 85.8 76.9 10.8 173.5 5.9 0.7 6.6 180.1
1979 83.1 41.7 16.4 141.2 4.0 0.8 4.8 146.0
1980 98.6 94.7 22.3 215.6 6.4 1.5 7.9 223.5
1981 129.6 60.1 17.1 206.8 9.1 1.2 10.3 217.1

1982 165.8 40.5 19.4 225.7 10.8 1.3 12.1 237.8
1983 159.3 65.9 13.1 238.3 8.0 7.2 15.2 253.5
1984 128.1 75.3 10.1 213.5 6.4 2.7 9.1 222.6
1985 158.5 85.4 6.0 249.9 7.2 1.0 8.2 258.1
1986 165.5 52.2 2.6 220.3 3.6 1.7 5.3 225.6

1987 108.0 59.2 4.4 171.6 3.8 1.4 5.2 176.8
1988 105.1 62.1 4.0 171.2 2.9 1.5 4.4 175.6
1989 76.2 25.7 2.4 104.3 4.1 0.4 4.5 108.8
1990 51.5 32.6 2.6 86.7 4.1 2.0 6.1 92.8
1991 44.6 40.3 5.4 90.3 4.1 2.6 6.7 97.0
1992 70.2 48.0 10.8 129.0 4.4 4.6 9.0 138.0

1993 79.6 79.6 10.7 169.9 2.0 2.4 4.4 174.3

1994 80.9 65.4 3.6 149.9 1.8 2.2 4.0 153.9

1995 75.3 57.4 7.7 140.4 2.2 2.2 4.4 144.8

1996 76.0 72.5 5.0 153.5 3.1 2.9 6.0 159.5

1997 79.1 52.1 6.7 137.9 3.4 0.6 4.0 141.9

1998 77.3 45.2 5.1 127.6 3.8 0.3 4.1 131.7

1999 64.2 42.6 3.8 110.6 1.4 0.3 1.7 112.3

2000 45.1 46.8 8.1 100.0 1.5 0.6 2.1 102.1

Min 44.6 25.7 2.4 86.7 0.4 0.1 0.5 92.8

Mean 134.4 90.9 32.6 258.0 3.7 1.3 5.0 263.0

Max 524.6 260.4 338.4 929.5 10.8 7.2 15.2 930.5
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Table 3.5.3.3 Haddock in Snb-area IV (North Sea) and Division lila.

Year Recruitment SSB Catch MeanF
Age 0 Ages 2-6

thousands tonnes tonnes
1963 2338284 137272 271531 0.7251
1964 9172054 420015 380158 0.9064
1965 26336284 525929 299464 0.8462
1966 68992256 432383 346726 0.9041
1967 388112032 228948 246589 0.8414
1968 17102464 264741 302043 0.6197
1969 12195465 815882 930538 1.1516
1970 87763880 899321 806674 1.1212
1971 78284800 417858 446634 0.7756
1972 21539232 300943 353606 1.0701
1973 72898288 294262 307688 0.9146
1974 133493024 258429 368797 0.8789
1975 11542282 238190 454536 1.0268
1976 16483475 308018 377118 1.0604
1977 25751410 238405 226411 1.0650
1978 39548888 132111 180144 1.0925
1979 72152888 109269 146001 1.0560
1980 15652688 152957 223610 1.0049
1981 32480664 240263 217151 0.7604
1982 20622402 299650 237842 0.7046
1983 66983356 252894 253594 0.9737
1984 17273990 198906 222563 1.0232
1985 24052884 240970 258117 0.9547
1986 49884900 221747 225697 1.0623
1987 4201936 157356 176880 0.9986
1988 8441888 159160 175516 1.0119
1989 8706156 129234 108772 0.8566
1990 28140778 81425 92720 0.9810
1991 27425050 63516 97021 0.8407
1992 40611944 101113 138001 0.9746
1993 12698384 133402 174296 0.9049
1994 53550076 153235 153864 0.9064
1995 12878389 148507 144773 0.7614
1996 21021814 178333 159671 0.9804
1997 12125495 190562 141900 0.8084
1998 8824125 160244 131621 0.8054
1999 93773080 114860 112299 1.0591
2000 20563614 86983 102100 0.9159
2001 2439600' 2150002 0.9200

Average 42719493 248777 262965 0.9299
, RCT3 estimate.
2 Based on 1998-2000 mean weight-at-age.
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3.5.4 Whiting in Sub-area IV (North Sea) and Division VIId (Eastern Channel)

State of stock/exploitation: The stock is outside safe
biological limits. SSB has declined over the last 20 years,
reaching a historic low in 1998. Although the trends in
SSB and fishing mortality in the most recent years cannot
be determined precisely, the assessment indicates that
SSB is now increasing and fishing mortality has

decreased. Recruitment has fluctuated below the average
(1980-2000) level since 1990, with the exception of the
1998 year class.

Management objectives: No explicit management
objectives are set for this stock.

Precautionarv Approach reference points (unchaneed since 1999):

ICES considers that: ICES proposes that:

Bum is 225 000 t, the lowest observed biomass. Bp, be set at 315 000 t. This affords a high probability of
maintaining SSB above BI;m, taking into account the
uncertainty of assessments. Below this value the
probability of below-average recruitment increases.

F';m is 0.90, the fishing mortality estimated to lead to Fp, be set at 0.65. This F is considered to provide
potential stock collapse. approximately 95% probability of avoiding FI;m, taking

into account the uncertainty of the assessment.

Technical basis·
BI;m-BI,,~225000 t. Bp, -1.4*BI;m, apparent impaired recruitment below this

value: 315 000 t.

Flim=Floss=O.9. Fp, - 0.7 FI;m=0.65.

Advice on management: To bring SSB above Bp, in
2003, fishing mortality in 2002 should be below 0.37,
corresponding to human consumption landings of less
than 37 000 t. However, due to the mixed nature of the
fISheries the fishing mortality for whiting in 2002 may
have to be reduced further to achieve consistency with
the recovery plan for cod.

Relevant factors to be considered in management: The
current assessment is uncertain. However, it is likely that
SSB is stift well below Bp,. The SSB is estintated to have
increased since 1998, due mainly to lower fishing
mortality.

ICES notes that some benefit for whiting may be
achieved through implementation of technical
conservation measures for cod, because whiting are
taken in a mixed fishery with cod. Hence, the rebuilding
of whiting SSB could be somewhat greater if the advice
on North Sea cod and measures to reduce discarding are
implemented effectively.

Because of the observation of a long period of poor
recruitment, ICES has expressed concern that the
productivity and distribution of this stock may have
changed. Although recruitment is still well below
average, the year classes 1998 and 1999 appear to be
sufficient to rebuild SSB at the current levels of fishing

250

mortality. Whether the productivity of the stock has
changed cannot be determined unless SSB is allowed to
rebuild substantially.

The recommended reduction in fishing mortality cannot
be achieved by TAC management alone, because whiting
is caught in mixed demersal fisheries, where discarding
of whiting is sometimes high (commonly 60% by
weight). In Nephrops, shrimp, and flatfish fisheries nearly
all whiting are discarded. A reduction in TAC is likely to
result in increased discarding which may counteract the
desired reduction in fishing mortality. It is necessary that
management plans for all fisheries, which take whiting
for human consumption or industrial uses, or as
significant amounts of by-catch, include provisions,
which ensure lowest possible capture of whiting. For
mixed demersal fisheries improvements to gear
selectivity, such as increased mesh size or inclusion of
square mesh panels, would contribute to this goal.

There is scope for investigating whether the
geographical distribution for cod, haddock and whiting,
based on surveys, may allow area specific measures to
be devised.

Square mesh panels have been introduced in the UK in
2000 in an attempt to reduce discarding. It is still too
early to determine whether this has been effective.
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Catch forecast for 2002:
Basis: F(2001) =F"l = F(98-OO, scaled) =0.46; SSB(2002) =258; HC landings N (2001) =36; HC landings Vlld (2001)
=5; Discards (2001) =25; lndustrial by-catch (2001) =12.

F Basis Catch HC Discards
(2002) (2002) (2002) (2002)

Industrial
By-catch
(2002)

HCIV
(2002)

HCVlld
(2002)

SSB
(2003)

0.29 0.6*F, 58 29 17 12 26 3 327
0.33 0.7*F, 65 33 20 12 29 4 321
0.37 0.8*F, 72 37 22 12 33 4 315

ii!:nl1il1tIWEiWfii; mmi!1~m;i! miMWiHiIE rmmgmEnm EiHIMillgnE'M mnMirtiMiiH !mmm~MEE! HMii!!l1BE
nHHilMW,EijHMnWmlm;i@HMi@lHWii:MM~WM;mi ;;::iMii1.WJiMiM ;iW@!fQiMiM Mii$ll:&1H
iMEM1!111Fi!iElm:MPJ1EHWiii49E!ME!!!M~ijEnH ;mMEt1iMiMli EME!iflHilmi!mMH~IE#E Iiii~SIMi

nnill~jiM 1!nimilljg~}i@mMMiHtMiM n$~;ll rHHEdgmMnHiiMiillgliEnH !nimI4\1i1!EEi BIEEIl'@iH!!! !iiiEg~~liE
iimn!$$.:in iMim!M~~l%x#; (Hi . . . . . .mH!miMlI!MiiiEIHliiiii17t!IHMnni!~IMMmi niW$SlMii
g;;!lJJSm MiFF;:l!fIlltlf1HHitii1P1UindiiiWiWMiMMSJ:@MH1!;;W¥iiiiiiniiM@$$iMMdWiUHWiHMMUmrgtl$WM
Weights in '000 t. The HC landings in Division Vlld are calculated as 11.5% of the HC landings forecast for the area
combined, 11.5% being the average of the Vlld HC landings relative to the HC landings from the combined area for the
years 1992-1996.
Shaded scenarios considered inconsistent with the precautionary approach.

Different assessment methods give different
interpretations of the state of this stock. A probabilistic
forecast based on continued fishing at status quo implies

a total catch in 2002 of 81 000 t at status quo, but with
approximate 95% confidence intervals from 48 000 t to
114000 t.

Total catch in 2002
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Comparison with previous assessment and advice:
The current assessment employs a different
methodology (TSA) compared to last year. This
assessment was taken forward to prediction because it
characterises the uncertainty in the assessment better
than the other approaches. The historic results of the
current assessment are, however, generally consistent
with last year's assessment.

Medium- and long-term projections: No medium- or
long-term projections have been catried out.

Elaboration and special conunent: At very low stock
sizes, as experienced in recent years, catch opportunities
in the short-term are very dependent on the strength of
incoming year classes. However, the estimates of year
class strength for whiting are very imprecise.
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Yield and spawning biomass per Recruit
F-reference points:

Analytical assessment is based on a twenty-one year
time-series of catch-at-age data only. There are
inconsistencies between infOlTIlation from conunercial
catch data and survey information. Discard information is
available for about 50% of the catch since 1975, although
discard estimates are imprecise due to low sampling
effort.

Source of information: Report of the Working Group on
the Assessment of Demersal Stocks in the North Sea and
Skagerrak, June 2001, Hamburg, Germany (ICES CM
2002lACFM: 01).

Average Current
Fmax

FO.l

Fmed

Fish Mort
Ages 2-6

0.385
0.952
0.311
0.621

YieldJR

0.032
0.034
0.031
0.034

SSBfR

0.163
0.109
0.178
0.133
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Catch data (Tables 3.5.4.1-2):
North Sea (Sub-area IV)

!lii~_
1987 Reduce F towards Fill" 120 135 65 64 16 54 134

1988 No increase in F; TAC 134 120 66 52 49 28 129

1989 Protectjuveniies 115 40 41 43 36 120

1990 80% ofF(88); TAC 130 125 41 43 51 56 150

1991 70% of effort (89) 141 47 47 38 34 119

1992 70%ofeffort(89) 135 47 46 27 31 104

1993 70% of effort (89) 120 47 48 20 43 111

1994 Significantrednction in effort; mixed fishery 100 42 43 10 33 86

1995 Significant reduction in effort; mixed fishery 81 41 41 27 30 98

1996 Mixed fishery; take into account cod advice 67 35 36 5 28 69

1997 Mixed fishery; take into account cod advice 74 32 31 6 17 54

1998 No increase from 1996 level 54 60 24 24 3 13 40
1999 atleast20%reductionofF(95-97) 40.4 44 25 26 5 24 55

2000 lowest possible catch 0 30 24 24 9 22 55
2001 60% rednction ofF(97-99) 19.4 30

2002 F notlarger than 0.37 <=33

Weights in '000 t.

Eastern ChalUlel (Division VIId)

1987 Notassessed 7.2 4.7

1988 Precautionary TAC 7.8 4.4

1989 PrecautionaryTAC nla 4.2

1990 No increase in F; TAC 8.lf nla 3.5

1991 F,q;TAC 5.1 nla 5.7

1992 If required, precautionary TAC 6.02 5.9 5.7

1993 No basis for advice 5.4 5.2

1994 No long-term gains in increasing F 7.1 6.6

1995 Significant rednction in effort; link to North Sea 5.6 5.4

1996 Reference made to North Sea advice 5.1 5.0

1997 Reference made to North Sea advice 4.8 4.6

1998 Reference made to North Sea advice 5.8 4.8 4.6

1999 Reference made to North Sea advice 3.9 nla 4.4

2000 Lowest possible catch 0 nla 4.3
2001 60% reduction of F"l 2.5

2002 F not larger than 0.37 <=4

1Included in TAC for Sub-area Vll (except Division Vlla). 'Including VUe. Weights in '000 t. n/a=Not available.
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Whiting Sub-area IV (North Sea) & Division VIId (Eastern Channel)
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Table 3.5.4.1 Nominal catch (in tonnes) of Whiting in Snl>-area N and Division VIId, as officially reported to
ICES.

Sub-area IV

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000'

Belgium 913 1,030 944 1,042 880 843 391 268 529 536

Denmark 1.529 1,377 1,418 549 368 189 103 46 58 105

Faroe Islands 16 7 2 21 6 1 1

France' 5,188 5,071 5,502 4,735 5,963 4,704 3,526 1,908 4.292 2,529

Germany, Fed.Rep. 865 511 441 239 124 187 196 103 176 424

Netherlands 4,028 5,390 4,799 3,864 3,640 3,388 2,539 1,941 1,795 1,884

Norway 103 232 130 79 115 66 75 64 68 33

Poland 1

Sweden 48 22 18 10 1 1 1 1 9 4

UK (E.&W)' 2,676 2,528 2,774 2,722 2,477 2,329 2,638 2,909 2,268

UK (Scotland) 31,257 30,821 31,268 28,974 27,811 23,409 22,098 16,696 17,206

United Kingdom 18,941

Total 46,607 46,998 47,301 42,216 41,400 35,116 31,573 23,938 26,402 24,456

Unallocated landings 701 -554 680 401 -348 1,006 -276 -72 -421 -412

WG estimate of
R.Cons. landings 47,308 46,444 47,981 42,617 41,052 36,122 31,297 23,866 25,981 24,044

WG estimate of
discards 33,639 30,615 42,871 33,010 30,264 28,181 17,217 12,708 23,584 22,360

WG estimate of Ind.
By-catch 38,311 26,901 20,099 10,354 26,561 4,702 5,965 3,141 5,183 8,886

WG estimate of total
catch 119,258 103,960 110,951 85,981 97,877 69,005 54,479 39,715 54,748 55,290
'Preliminary: year 2000, France 1998 & 1999, Norway 1997 & 1998.
'Includes Division ITa (Ee).
'1989-1994 revised. N. Ireland included with England and Wales.

Division Vlld

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 83 66 74 61 68 84 98 53 48 65

France 5,414 5,032 6,734 5,202 4,771 4,532 4,495

Netherlands 1 1 32 6 14

UK (E.&W) 292 419 321 293 280 199 147 185 135

UK (Scotland) 1 24 2 1 1 1

United Kingdom 110

Total 5,923 5,429 7,088 5,551 5,056 4,779 4,765

Unallocated -178 -214 -463 -161 -104 -156 -167

W.G. estimate 5,718 5,745 5,215 6,625 5,390 4,952 4,623 4,598 4,431 4,298

Sub-area IV and Division Vlld

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

W.G. estimate 124,976 109,705 116,166 92,606 103,267 73,957 59,102 44,313 59,179 59,588
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Table 3.5.4.2 Whiting in Sub-area N and Division Vlld.

Year Recrui1Illent SSB Catches MeanF
Age I Ages 2-6

thousands tonnes tonnes
1980 4495080 507980 224000 0.9013
1981 1742330 481520 193000 0.8658
1982 1924990 371880 141000 0.7364
1983 1681860 324230 162000 0.7795
1984 2674280 262140 146000 0.9402
1985 1844000 270850 106000 0.8734
1986 4028600 281560 162000 0.9047
1987 3111760 290900 138000 1.0566
1988 2319420 285590 133000 0.8837
1989 4059640 265190 124000 0.9450
1990 1963970 294810 154000 0.9328
1991 1860660 271080 125000 0.7783
1992 1775790 256900 110000 0.7444
1993 1975730 230850 116000 0.7848
1994 1848740 222710 92000 0.8210
1995 1583560 233190 103000 0.7701
1996 1096560 204790 74000 0.7189
1997 837610 178290 59000 0.5739
1998 1414960 152620 44000 0.4774
1999 2244380 173690 59000 0.4675
2000 1551300 243400 59000 0.4535
2001 2191870' 257440 0.4600

Average 2192140 275528 120190 0.7668
,TSA estimate.
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3.5.5 Saithe in Sub-area IV (North Sea), Division IlIa (Skagerrak) and Sub-area VI
(West ofScotland and Rockall)

State of stock/exploitation: The stock is within safe
biological limits. Fishing mortality has declined from
1986 to 2000, and is estimated below Fp, in 2000. SSB
has remained near or below Bp, since 1984, but it has
increased in the late 1990s and is estimated to be above
Bp, in 2001.

Management objectives: In 1999 the ED and Norway
have "agreed to implement a long-term management
plan for the saithe stock, which is consistent with the
precautionary approach and is intended to constrain
harvesting within safe biological limits and designed to
provide for sustainable fisheries and greater potential
yield. The plan shall consist ofthe following elements:

consistent with a fishing martality rate of 0.40 for
appropriate age groups as defined by ICES.

3. Should the SSB fall below a reference point of
200 000 t (Bp,), the fishing monality referred to
under paragraph 2 shall be adapted in the light of
scientific estimates of the conditions then
prevailing. Such adaptation shall ensure a safe
and rapid recovery of SSB to a level in excess of
200000 t.

4. The Panies shall, as appropriate, review and
revise these management measures and strategies
on the basis ofany new advice provided by ICES. "

I. Every e}fon shall be made to maintain a minimum
level ofSSB greater than I06 000 t (BUm).

2. For 2000 and subsequent years the Panies agreed
to restrict their fishing on the basis of a TAC

ICES considers that the agreed Precautionary Approacb
reference points in the management plan are consistent
with the precautionary approach, provided they are
used as upper bounds on F and lower bounds on SSB,
and not as targets.

1999)d, Is ( hAfPrecau lon3rv '\.DDfoac re erence Dom unc 3nl!e smce :

ICES considers that: ICES proposes that:

BHm is 106000 t Bp, be set at 200 000 t

FHm is 0.60 Fp, be set at DAD

Technical basis'
BHm~BI'''~106 000 t. Bp, Impaired recruitment at SSB less than 200 000 t.

This affords a high probability of maintaining SSB
above B1im, taking into account the uncertainty of
assessments. Below this value the probability of below
avera.Q;e recruittnent increases.

FHm-FI,,,~0.6, the fishing mortality estimated to lead to Fp,~5th percentile of Ft,,, (0045) implies that B,q < Bp,. F
potential stock collapse. ~ 004 implies that B,q > Bp, and P(SSBMf < Bp,) < 10%.

This F is considered to provide approximately 95%
probability of avoiding F1bn, taking into account the
uncertainty of the assessment.

Advice on management: ICES advises that fishing
mortality in 2002 should be below Fp, corresponding
to landings in 2002 of less than 148 000 t.

Relevant factors to be considered in management:
The assessment is considered to be uncertain as it is
very sensitive to the addition of a single year's data and
there are no survey data to confirm the stock trends as
calibrated by commercial CPUE. The catch forecast is
mainly driven by the assumption of average
recruitment, with about one third of the forecast 2002

landings and 2003 SSB ongmating from this
assumption. This means that the forecasts may not
track fluctuations in the stock particularly well. Fishing
at Fp, will at current recruitment levels make SSB
fluctuate around Bp" and therefore the stock will in
some years be slightly below Bp, and in other years,
such as in 2001, be slightly above. Therefore, the ICES
assessment of the state of the stock will move in and
out of safe biological limits. Medium-tenn
considerations indicate that continued fishing at F,q
implies low probability of falling below Bp,.
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The following table illustrates the proportional
contribution of landin~s bv area over different periods.

III;IMiIjMll!~~!Jyllr@IQ1iIiilm~tl$ii&lMtFP
,!::@Jfi!IiI ;Wi~tlf$&aMIIImti~;ggEI

1982-1998 86 14
1988-1998 87 13
1993-1998 91 9

Comparison with previous assessment and advice:
The perception of the state of the stock is different from
last year when the stock was considered to be outside
safe biological limits. The general tendency of this
assessment to overestimate F and underestimate SSB
has persisted, and the current assessment indicates that
the stock is within safe biological limits.

Catch forecast for 2002:
Basis: F, ~ F(98-00 scaled) ~ 0.29; Landin s (2001) ~ 110; SSB(2002) ~ 233.

F(2001 onwards) Basis Total Landings Landings llla &
N')(2002)

Landings vtl

(2002)
SSB(2003)

0.12

0.17

0.23

0.29

0.35

0.40

0.4 F,q

0.6 F,q

0.8 F,

1.0 F,q

1.2 F,q

Fp, ~ 1.38 F,q

51

74

95

115

133

148

46

67

86

105

121

135

5

7

9

10

12

13

294

272

252

234

217

203

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
*Landings split according to average in 1993-1998.

Mediwn- and long-term projections: Results of the
medium-term analysis indicate that uuder the status
quo fishiug mortality there is a low probability of
falling below Bp, in the medium-term.

Before 1999, saithe in Sub-area VI and saithe in Sub
area N and Division llla were assessed as two separate
stocks. The ICES advice applies to the combined areas
llla, N, and VI.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).

Yield and spawning biomass per Recruit
F-reference points:

Elabof~.tion and special comment: Saithe in the
North Sea are mainly taken in a direct trawl fishery in
deep water near the Northern Shelf edge and the
Norwegian deeps. Norwegian, French and German
trawlers take the majority of the catches. In the first
half of the year the fishery is directed towards mature
fish, while immature fish dominate in the catches the
rest of the year. The main fishery was developed in the
beginning of 1970s. In later years, the trawlers have
also exploited deep-water fish. The fishery in Sub-area
VI consists largely of a directed French, German and
Norwegian deep-water fishery operating oil the shelf
edge, and a Scottish fishery operating inshore.

Analytical assessment is based on catch-at-age analysis
using CPUE information from commercial fisheries.
Lack of recruinnent indices for recent and incoming
year classes makes catch predictions imprecise.
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Average Current
Fmax

Fo.1
Frned

Fish Mort
Ages 3-6

0.290
0.162
0.087
0.371

Yield/R

0.628
0.660
0.610
0.604

SSBIR

1.334
2.559
4.274
0.965
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Catch data (Tables 3.5.5.1-2):

Saithe in IV and IlIa

~JI!IIIIIII
1987 Reduce F <198 173 154 149
1988 60% ofF(86); TAC 156 165 113 107
1989 NoincreaseinF;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% ofF(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 86 100
1999 ReduceFtoFp, 104 110 106 107
2000 Reduce F by 30 % 75 85 86 87
2001 Reduce F by 20 % 87 87
2002 F < Fp, <135

Weights in '000 t.

Saithe in VI

10.2'

1987 F reduced towards Fm"" 19
1988 80% ofF(86); TAC 35
1989 F < 0.3; TAC 20
1990 80% ofF(88); TAC 24
1991 Stop SSB decline; TAC 21
1992 Avoid further reduction in SSB <19
1993 F = 0.21 6.3
1994 Lowest possible F
1995 Significant reduction in effort
1996 No increase in F
1997 Significant reduction in F
1998 60% Reduction in F 4.8
1999 60% reduction in F 4.8
2000 Reduce F by 30 % 6.0
2001 Reduce F by 20 % 9.0
2002 F< Fp, <13

'Status quo catch. 2 Incomplete data. Weights in '000 t.

27.8
35
30
29
22

17

14
14
16
13
12
10.9
7.5
7

9

32.5
32.8
22.4
18.0
17.9
10.8
14.5
13.02

10.62

9.42

8.62

7.42

6.8
6.4

31.4
34.2
25.6
19.9
17.0

11.8
13.9
12.8
11.8
9.4
9.4
8.4
7.3
5.9
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Saithe IV, VIa and IIIa. Summary of medium term analysis. Contours show the probability the SSB will be below Bp•

for any combination of year and fishing mortality.

Soithe. 1\ la, IV and Via. Medium term analysis. Prob1SS8< 200.0kt] .
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Saithe in Sub-area IV, Division IlIa (Skagerrak) & Sub-area VI
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Stock - Recruitment
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Table 3.5.5.1 Nominal catch (in tonnes) of Saithe in Snb-area IV and Division IlIa and Sub-area VI, 1991-
2000, as officially reported to ICES.

Sub-area IV and Division rna
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 29 70 113 130 228 157 254 249 200 122
Denmark 6,314 4,669 4,232 4,305 4,388 4,705 4,513 3,967 4,494 3,529

Faroe Islands 671 2,480 2,875 1,780 3,808 617 158 1,298 1,101
France 14,795 9,061 15,258 13,612 11,224 12,336 10,932 11,786 24,305 20,399

Germany 19,574 13,177 14,814 10,013 12,093 11,567 12,581 10.117 10,481 9,273

Netherlands 199 180 79 18 9 17 40 7 7 11
Norway 36,240 48,205 47,669 47.042 53,793 55,531 46,484 49.540 55.816 43,224

Poland 1,336 1.238 937 151 592 365 822 813 862 747

Sweden 1,514 3,302 4.955 5,366 1.891 1,771 1,647 1,857 1,929 1,421
UK(E.&W.) 4,070 2,893 2,429 2,354 2,522 2.864 2,556 2.293 2,874

UK (Scotland) 8,602 6,881 5,929 5,566 6,341 5,848 6,329 5,353 5,420

United
6.711Kingdom

U.S.S.R. 116 67

Total reported 93,460 92,156 99.290 90,337 96,889 95,778 86,316 87,280 107,489 85,504

Unallocated 5,121 187 5,840 12,098 16,525 14,458 17.006 12,983 -175 1.945

W.G. estimate 98,581 92,343 105,130 102,435 113,414 110,236 103,322 100,263 107,314 87,449

TAC 125,000 110,000 93,000 97,000 107,000 111,000 115.000 97.000 110,000 85,000

Preliminary values for France (1989-1995, 1998-2000), Norway (1995, 1997-2000), Sweden (1999).
Includes IIa (EC), I1Ia-d (Ee) and IV: France (1989-1991,1994, 1999-2000).
Includes Estonia: USSR (1991).

Sub-area VI
Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 6 2 2
Denmark I 2 I
Faroe Islands 24 I 3 I
France 12,423 6,534 10,216 8,423 6,145 4,781 4,662 3.635 3,467 3,314

Germany 590 685 222 524 321 1,012 492 506 250 305

Ireland 260 278 317 438 530 419 411 216 320

Norway 31 67 59 74 35 34 26 41 126 58
Portugal 1

Russia 3 6

Spain 49 13 54 23

UK (E. & W. & N.!.) 593 540 799 744 317 708 294 526 503

UK (Scotland) 3,885 2,708 2,903 2,828 3,279 2,435 2,659 2,402 2,084

United Kingdom 2,740

Total reported 17,861 10,816 14,520 13,031 10,627 9,393 8,559 7,380 6,776 6,423

Unallocated -866 988 -577 -210 1,143 40 859 1,054 566 -533

W.G. estimate 16,995 11,804 13,943 12,821 11,770 9,433 9,418 8,434 7,342 5,890

Preliminary values: France (1998-2000), Norway (1994, 1997-1999).
Includes Division Vb (EC): France (1991).
Reported by TAC area, Vb (Ee), VI. XII and XIV: France (1999-2000).

Sub-areas IV and VI and Division Ula
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

W.G. estimate 115,576 104,147 119,073 115,256 125.184 119,669 112.740 108,697 114,656 93,339
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Table 3.5.5.2 Saithe in Snb-area IV. Division IlIa and Snb-area VI.

Year Recruitment SSB Landings MeanF
Age 1 Ages 3-6

thousands tonnes tonnes
1967 453724 150833 94514 0.32
1968 438349 211714 116789 0.29
1969 492253 263945 131882 0.26
1970 270937 311985 236636 0.41
1971 260820 429523 272481 0.33
1972 273390 474019 275098 0.40
1973 301413 534364 259602 0.42
1974 678081 554727 309439 0.56
1975 222200 471828 308926 0.48
1976 157062 351239 361680 0.76
1977 145115 262744 223395 0.62
1978 124292 267277 166199 0.48
1979 288935 239979 135967 0.40
1980 192200 233565 142395 0.45
1981 221811 238349 146092 0.31
1982 358101 206218 189861 0.48
1983 514839 209086 197774 0.57
1984 440479 170172 219642 0.69
1985 176369 151686 226129 0.72
1986 212003 142255 202758 0.83
1987 128388 144467 180776 0.66
1988 192736 142808 140778 0.65
1989 218706 110296 117609 0.71
1990 156469 98015 107945 0.64
1991 235616 92269 115576 0.59
1992 168651 94091 104147 0.62
1993 356442 100674 119073 0.51
1994 173023 108963 115255 0.52
1995 279477 135806 125183 0.42
1996 136828 159236 119669 0.41
1997 138034 201705 112740 0.28
1998 174760 203613 108699 0.32
1999 194470 222837 114655 0.34
2000 194470 217544 93340 0.29
2001 194470' 2320002 0.29

Average 261855 232567 173315 0.49
'GM 1989-1998.
2 Based on 1998-2000 mean weight at age.
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3.5.6 Plaice in Sub-area IV (North Sea)

State of stock/exploitation: The stock is considered to
be outside safe biological limits. SSB iu 2001 is below
Bp, and fishing mortality in 2000 was above Fp,.

Spawning stock biomass has declined from 1989 to
1997, where it reached its historical minimum. Fishing
mortality increased from the 1960s to the 1990s.
reaching a record high in 1997. Except for the 1996 year
class, recruittnent since 1993 has been below average.
Surveys indicate that the 2001 year class measured as 0
group is strong.

Management objectives: In 1999. the ED and Norway
have "agreed to implement a long-term management
plan for the plaice stock, which is consistent with the
precautionary approach and is intended to constrain
harvesting within safe biological limits and designed to
provide for sustainable fisheries and greater potential
yield. The plan shall consist ofthe following elements:

3. Should the SSB fall below a reference point of
300 000 t (Bp,), the fishing mortality referred to
under paragraph 2 shall be adapted in the ligh! of
scientific estimates of the conditions then
prevailing. Such adaptation shall ensure a safe and
rapid recovery of SSB to a level in excess of
300 OOOt.

4. In order to reduce discarding and to enhance the
spawning biomass ofplaice, the Panies agreed that
the exploitation pattern shall, while recalling that
other demersal species are harvested in these
fisheries. be improved in the light of new scientific
advice from, inter alia, ICES.

The Panies shall, as approprime, review and revise
these management measures and strategies on the basis
ofany new advice provided by ICES."

1. Every effort shall be made to maintain a minimum
level OfSSB gremer than 210 000 t (Blim).

2. For 2000 and subsequent years the Parties agreed
to restrict their fishing on the basis of a TAC
consistent with a fishing mortality of 0.3 for
appropriate age groups as defined by ICES.

ICES considers that the agreed Precautionary Approach
reference points in the management plan are cousistent
with the precautionary approach, provided they are used
as upper bounds on F and lower bounds on SSB, and not
as targets.

Precantionarv annroach reference noints (unchan~ed since 1998):

ICES considers that: ICES proposes that:

Bilm is 210 000 ~ the lowest observed biomass. Bp• be set at 300000 t. This is the previously agreed
MBAL and affords a high probability of maintaining SSB
above B1im• taking into account the uncertaiuty of
assessments.

Film is 0.6. Fp• be set at 0.30. This F is considered to provide
approximately 95% probability of avoiding Film, taking
into account the uncertainty of the assessment.

Technical basis·.
BIlm=Blo~=210 000 t. Bp, Approximately 1.4 BIlm, previous MBAL.

FHm=FlosFO.6. Fp• = sm % of Flo~ (0.6) is 0.36, which implies that B,q<
Bp•• Therefore a lower value is required. F = 0.3 implies
B", > Bp, and a less than 10 % probability that SSBM[ <
Bna•

NB: As F mcreases above 0.3, P(SSBMT < Bp,) mcreases rapidly.

Advice on management: ICES reconunends that the
fisbing mortality be less than Fpo = 0,3, corresponding
to landings of less than 77 000 t in 2002.

Relevant factors to be considered in management: In
this stock, SSB is persistently over-estimated and F
under-estimated, possibly as a result of not including
discards in the assessment. The bias of the assessment
suggests that the TAC for 2002 should be set lower than
the 77000 t.

The impact of the cod emergeucy measures iu 2001 and
of the agreed technical measures that will be
implemented froru 2002 onwards have not been
evaluated. It has been observed that the closed area in
2001 has induced a change in the spatial distribution of
the fleets. The implementation of a square mesh panel for
beam trawl gears, which will be mandatory from 2002
onwards, is not expected to affect ihe exploitation of
plaice.
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Comparison with previous assessments: The
assessment has changed because of a revision of the age
compositions in the landings and because commercial
CPUE series have been excluded. The new assessment
gives a higher estimate of spawning biomass in recent

years and also a higher estimate of fishing morlality
compared to the previous assessment, but it has not
resolved the retrospective bias, which is thought to
originate from the catch data.

Catch forecast for 2002:
Basis: F(200l) = F = F(98-OO) scaled = 0.43; Landings(2oo1) = 117; SSB(2oo2) = 247.

F(2oo2 onwards) Basis Landings
(2002)

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

SSB (2003)

Mediwn- and long-term projections: Medium-term
analysis indicates that fishing at Fp, (=0.3) would give a
very low probability that SSB is below Bp, in year 2005.

A fishing mortality rate of 0.25 would give a low
probability of SSB stin being below Bp, in 2003.
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Elaboration and special comment: Due to the
minimum mesh size (80 mm) in the mixed beam trawl
fishery, south of 55°N, or 56'N east of 5°E, large
numbers of (undersized) plaice are discarded. Estimates
of discards are not included in the assessment since time
series of discards are not available. Because discards are
not included in the assessment the fishing mortality on
juveniles is underestimated. Ongoing sampling
programmes indicate that discarding in recent years has

increased from about 50% in numbers historically to 70
80% in 2000 and 2001. The high estimates of discards in
recent years may be caused by a reduction in growth,
which extends the time the fish is undersized and subject
to discarding. There is a need for continuous monitoring
of discards and special attention should be given to
reconstructing recent discard trends so as to improve the
assessment of this stock.
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Commercial CPUE series have been exclnded from the
assessment this year. There was accumnlating evidence
that the CPUE series may be biased by restrictive TACs
and may thus not reflect the trends in the stock.

The strong 1996 year class has started to recruit to the
fishery in the summer of 1999. The 1996 year class has
increased the SSB less than expected. First indications of
the 2001 year class are that it is also strong. If this year
class follows a similar pattern of growth and maturation
as the 1996 year class, it implies that it too may show
delayed recruitment to the fishery and high discard rates
over an extended period.

with vessels > 300 hp during the second and third
quarter and, since 1994, during the fourth quarter as
well. Since 1995, the plaice box has been closed for the
whole year. Beam trawlers < 300 hp are allowed to fish
inside the box. Effort reductions have mainly been
effective since 1994 when the fourth quarter was closed
and when effort levels in the box decreased to around
10% of the pre-box level.

Analytical assessmeut uses catch-at-age and CPUE data
from surveys ouly. Forecasts nse indices from research
vessel surveys, including one from 2001 surveys. No
discards are used iu the assessment.

References: Anon (2001) Repurt of the scientific
meeting on improvement of selectivity of fishing gears.
Brussels, 5-9 March 2001.

Source of information: Repurt of the Workiug Group on
the Assessment of Deroersal Stocks in the North Sea and
Skagerrak, June 2001, Hamburg, Germany (ICES CM
2002lACFM: 01).

Yield and spawning biomass per Recruit
F-reference points:

The stock-recruitment plot suggests that in recent years
recruitment has declined at lower SSB. However,
recruitment surveys at age zero do not indicate such a
reduction, and it is possible that the lower estimated
recruitment in the assessment may be explained by an
increase in discarding.

Around 9% of the total cod landings in 1999 in the
North Sea were taken by beam trawlers fishing for
plaice and sole (Anon 2001).

North Sea plaice is taken mainly in a mixed flatfish
fishery by beam trawlers in the southern and south
eastern North Sea. Directed fisheries are also carried out
with seine and gillnet, and by beam trawlers in the
central North Sea.

Since 1989, an area with high concentrations of small
plaice ("Plaice Box") was closed to beam trawl fisheries

Catch data (Tahles 3.5.6.1-2):

Average Current
Fm",

Fo.1
Fmed

Fish Mort
Ages 2-10

0.342
0.295
0.153
0.338

YieldIR

0.264
0.265
0.245
0.264

SSBIR

0.777
0.915
1.837
0.786

1987 F < F(84); TAC 120 150 131 154

1988 70% ofF(85); TAC 150 175 138 154

1989 Reduce F; buffer SSB <175 185 152 170

1990 StatusquoF;TAC 171 180 156 156

1991 No increase in F; TAC 169 175 144 148

1992 No long-term gains in iucreasing F 175 123 125

1993 No loug-term gains in iucreasing F 170' 175 115 117

1994 No long-term gains in increasing F 165 110 110

1995 Siguificant reduction in F 87' 115 96 98

1996 Reduction in F of 40% 61 81 80 82

1997 Reductiou in F of 20% 80 91' 82 83

1998 Fish at F = 0.3 82 87 70 72

1999 Fish at F = 0.3 106 102 79 81

2000 Fish at F = 0.3 95 97 84 83

2001 FishatF=0.26 78 78

2002 F< Fp, <77
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Plaice Sub-area IV (North Sea)
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Stock - Recruitment
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Table 3.5.6.1 North Sea plaice. Nominal landings (tonnes) in Snb-area N as officially reported to ICES.

Country 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 10,814 7,951 7,093 5,765 5,223 5,592 6,160 7,620
Denmark 16,452 17,056 13,358 11,776 13,940 10,087 13,468 13,408
France 603 407 442 379 254 489 624 836
Germany 6,895 5,697 6,329 4,780 4,159 2,773 3,144 4,310
Netherlands 48,552 50,289 44,263 35,419 34,143 30,541 37,513 35,030
Norway 827 524 527 917 1,775 1,004 913 835
Sweden 7 6 3 5 10 2 4 3
UK (EIWINI) 20,586 17,806 15,801 13,541 13,789 11,473 9,743
UK (Scotland) 10,542 9,943 8,594 7,451 8,345 8,442 7,318
United Kingdom 20,711
Others I

Total 115,278 109,679 96,410 80,033 81,638 70,404 78,887 82,753
Unallocated 1,835 713 1,946 1,640 1,410 1,130 1,775 305
WGestimate 117,113 110,392 98,356 81,673 83,048 71,534 80,662 83,058

TAC 175,000 165,000 115,000 81,000 91,000 87,000 102,000 97,000
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Table 3.5.6.2 Plaice in Snb-area N (North Sea).

Year Recrninnent SSB Landings MeanF
Age I Ages 2-10

thousands toones toones
1957 296163 354623 70563 0.1973
1958 429983 340635 73354 0.2118
1959 433434 345186 79300 0.2266
1960 405320 368309 87541 0.2469
1961 359379 352875 85984 0.2331
1962 318795 446567 87472 0.2345
1963 315179 439971 107118 0.2645
1964 1021861 422928 110540 0.2732
1965 309561 414346 97143 0.2761
1966 305362 416378 101834 0.2595
1967 277217 492995 108819 0.2427
1968 245490 456089 111534 0.2210
1969 327457 418262 121651 0.2539
1970 370424 399554 130342 0.3330
1971 275454 372328 113944 0.3156
1972 234542 375771 122843 0.3410
1973 541807 334687 130429 0.3807
1974 451868 308773 112540 0.3916
1975 335621 319972 108536 0.3658
1976 324479 314431 113670 0.3152
1977 471104 329119 119188 0.3351
1978 429718 322463 113984 0.3292
1979 444092 309150 145347 0.4588
1980 659427 294810 139951 0.3999
1981 424159 304858 139747 0.4029
1982 1024299 297234 154547 0.4447
1983 589367 320382 144038 0.4245
1984 607410 320807 156147 0.3959
1985 527093 352657 159838 0.3904
1986 1243815 352584 165347 0.4595
1987 538174 380713 153670 0.4611
1988 561857 361589 154475 0.4399
1989 406040 400767 169818 0.4175
1990 394258 372305 156240 0.3903
1991 399943 314350 148004 0.4890
1992 401431 277926 125190 0.5269
1993 283632 243691 117113 0.5417
1994 237772 204213 110392 0.5911
1995 321336 180697 98356 0.5389
1996 249406 159092 81673 0.6004
1997 977874 136791 83048 0.6197
1998 315648 198893 71534 0.5462
1999 236571 199980 80662 0.5597
2000 340136 250857 83058 0.4322
2001 359000' 289000' 0.4300

Average 444955 330436 116966 0.3824
1RCT3 estimate.
'Based on 1998-2000 mean weight at age.
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3.5.7 Sole in Sub-area IV (North Sea)

State of stock/exploitation: The stock is being harvested
outside safe biological limits. SSB in 2001 is above the
proposed Bp, but fishing mortality in 2000 remains above
Fp,. The spawning stock reached an historic low in 1998
below Blim• It increased sharply following recruinnent of
the strong 1996 year class, but has since declined as this

year class has passed through the fishery. Subsequent
year classes have been about average.

Management objectives: No explicit manageroent
objectives are set for this stock.

Precautionarv Annroach reference noints (uncharu!ed since 1999):

ICES considers that: ICES proposes that:

Blim is 25 000 l, the lowest observed biomass. Bp, be set at 35 000 t. This affords a high probability of
maintaining SSB above Blm" taking into account the
uncertainty of assessments.

Fum is undefmed. Fp, be set at 0.4. This F is considered to provide a greater
than 95% probability of avoiding BI;m, taking into
account the uncertainty of the assessment.

Technical basis'

BHm;;;Bloss;;;25 000 t. Bp,; 1.4 *BI;m

Fp, 5 th percentile (0.49) of FI,,, implies B,q < - Bp" F ;
0.4 implies B,o > Bn, and P(SSBMf < Bo,) < 10%.

Advice on management: ICES recommends that
fIShing mortality on North Sea sole be reduced to
below 0.37 corresponding to catches of less than
14300 t in 2002 in order to maintain SSB at Bp, in the
mediwn·term.

Relevant factors to be considered in management: The
trend in SSB of this stock is heavily dependent on the
occasionally occurring strong year classes. The SSB and
landings in recent years has been dominated by the
abundant 1996 year class which is no longer dominating
in the stock and following year classes are of average
strength. Consequently, the stock is decreasing and is
expected to decrease further in 2003 below Bp" even if
fishing mortality is reduced to Fl'" A reduction in fishing
mortality to well below Fp, is required to maintain SSB
above ~ in 2003. TACs in recent years have been
agreed above the recommended Fp,.

Two surveys indicate that the 2001 year class may be
strong, but this year class will not affect SSB before 2004
and will not affect the short-term prediction. The size of
this year class will be more precisely estimated by
directed O-group surveys. These results will become
available in November 2001. The strength of the 2001
year class will affect medium-term prospects
significantly.

Sale is mainly caught in a mixed beam trawl fishery
with plaice using 80 mm mesh in the southern North
Sea. This means it is important to take into account the
impact of management measures for plaice when
considering sale. There is not a simple one-to-one link
between the catch of sale and plaice when considering
effort reduction. The proposed reduction in fishing

ICES Cooperative Research Repon No. 246

mortality for plaice is 30%, while the advice given
above indicates a reduction of around 20%. These
reductions are not considered to conflict.

Management measures, which produced a reduction in
the mortality on juvenile sale would benefit the stock.
The continued use of 80 mm mesh together with the
minimum landing size of 24 em results in a high
proportion of sale being landed which are immature.
The maintenance of the plaice box is a measure, which
probably benefits sale by protecting juveniles in the
main continental nursery areas.

The closed area in spring 2001 under the North Sea cod
emergency regulations resnlted in a redistribution of
fishing activity for flatfish. The flatfish fishery was
probably more impacted by this measure than the
roundfish fishery. The consequences of these measures
are not assessed or accounted for in the projections.
Around 6% of the total cod landings in 1999 in the
North Sea were taken by beam trawlers fishing for sale.

In relation to this, technical measures introduced in
January 2000 may affect the exploitation of the sale and
plaice. The area where fishing with 80 mm is allowed
has extended from 55'N to 56'N east of 5"E. ICES is not
able to assess the impact of this measure, but it is
considered unlikely to have an impact on sale.

Comparison with previous assessment and advice:
The assessment of North Sea sale appears to be
relatively stable from year to year and comparison of
the historical trends in F and SSB between this year and
last show a close similarity.
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Catch forecast for 2002:
Basis: F(2001) = Foo = F(1998-2000, scaled) =0.46; Landings (2001) = 19.8; SSB(2002)= 35.5.

F (2002) Basis Landings SSB 2003)

(2002)

0.27 0.6* F,q 11.1 36.1

0.32 0.7 * F,q 12.6 34.6

0.367 0.8* F,q 14.1 33.1

0.371 0.81 * F'I 14.3 33.0

~~*t@,~It:I*gllii@~I~~~~B:~~~:~~@~*H~1~{H~:m~tt:1~~I4f~J!~1:iltl~]~ji~tilif~:~1tili*mi~1~:~ill~@ili*f~:~IUillJili~1illHili~~1~~:~~i:f:[tlil~1:i*i~i~:ijjitftPi~Hj*~~it~f1:I*Wf.ftf.t~:i~*:~~
~~:~~:~mf.~~~:HUm@f1~Ilitg~~~*M~::f~~:~~:@f~~f.:~~~f{Hf.¥.inf~*~:~JHri~:mJHiliMH*@~f.I~ili~Kt1\1t f~:~I1IIg:IImIIIM~ilit~tHtWnm@:I:~:UnMt~~~tili~:Itlj~IW~:~~hli1~
III:II$1II~:gliHl[IrHf.Hiligfmr~M:!t!1~1~1~jf.@fili@:ili~:~:~lj~[IHilifI:~f.tt1i~iliI:~iliIilif.It1I:f M]IHHHHHHfmH;i~1tUtUf.:~f:~:]~If.:~@ltfMnH[M~~I&U:I[f?::~@

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium and long-term projections: At F,q (0.46), there
is around 50% probability of the SSB falling below Bp• in
the medium-term (10 years). A reduction of fishing

mortality to FP' will reduce the probability of falling
below Bp• to around 25%.

Sole,North Sea. Medium term analysis. Prob[SSB< 35.0kt] .
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References: Anon (2001) Report of the scientific
meeting on improvement of selectivity of fishing gears.
Brussels, 5-9 March 2001.

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldJR
Ages 2-8

Elaboration and special comment: Sole is mainly
taken by beam trawl fleets in a mixed fishery for sole
and plaice in the southern part of the North Sea. The
minimum mesh size permitted wheu fishing for sole is
80 mm. Beam trawl fleets started to develop in the mid
1960s, and have expanded up to the 1990s. A relatively
small part of the catch is taken in a directed fishery by
gill-netters in coastal areas, mostly in the 2nd quarter of
the year. Since 1989, the distribution pattern of the
beam trawl fleets > 300 HP has changed due to the
introduction of the 'Plaice Box' in the south-eastern part
of the North Sea.

Source of information: Report of the Working Group on
the Assessment of Demersal Stocks in the North Sea and
Skagerrak, June 2001, Hamburg, Germany (ICES CM
2002lACFM: 01).

Catch data (Tables 3.5.7.1-2):

Average Current
Fmu

FO.1

Fmed

0.457
0.329
0.094
0.282

0.165
0.166
0.145
0.165

SSBIR

0.321
0.448
1.368
0.524

1987 Rebuild SSB to 40 000 t; TAC 11.0 14.0 13.8 17.4

1988 Increase SSB towards 50 000 t; TAC 11.0 14.0 13.4 21.6

1989 Increase SSB towards 50 000 t; TAC 14.0 14.0 14.5 21.8

1990 80% ofF(88); TAC 25.0 25.0 26.5 35.1

1991 SSB>50 000 t; TAC 27.0 27.0 27.6 33.5

1992 TAC 21.0 25.0 26.0 29.3

1993 No long-term gains in increased F 29.01 32.0 29.8 31.5

1994 No long-term gains in increased F 31.01 32.0 31.3 33.0
1995 No long-term gains in increased F; link to plaice 28.01 28.0 28.8 30.5

1996 Mixed fishery, link plaice advice into account 23.01 23.0 20.4 22.7

1997 <80% ofF(95) 14.6 18.0 13.7 15.0
1998 75% ofF(96) 18.1 19.1 19.7 20.9

1999 F < Fp, (80% ofF(97» 20.3 22.0 22.0 23.5

2000 F < Fp, <19.8 22.0 20.7 22.5

2001 F < Fp, <17.7 19.0

2002 F<0.37 <14.3

ICatch status quo F. Weights in '000 t.
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Sole in Sub-area N (North Sea)
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Stock - Recruitment
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Table 3.5.7.1 Nominal catcb (tonnes) of Sole in Sub-area IV and landings as estimated by the Working Group.

Year BelgiumDenmarkFrance Germany Netherlands U.K. Other Total Unallocated WG TAe

Fed. Rep. (E.& W.) countries reported landings Total

1982 1.927 522 686 290 17,749 403 21.577 2 21,579 20,000
1983 1,740 730 332 619 16,101 435 19,957 4,970 24,927 20,000
1984 1,771 818 400 1,034 14,330 586 1 18,940 7,899 26,839 20,000
1985 2,390 692 875 303 14,897 774 3 19,934 4,314 24,248 22,000
1986 1,833 443 296 155 9,558 647 2 12,934 5,266 18,200 20,000
1987 1,644 342 318 210 10,635 676 4 13,829 3,539 17,368 14,000
1988 1,199 616 487 452 9,841 740 28 13,363 8,227 21,590 14,000
1989 1,596 1,020 312 864 9,620 1,033 50 14,495 7,311 21,806 14,000
1990 2,389 1,428 352 2,296 18,202 1,614 263 26,544 8,576 35,120 25,000
1991 2,977 1,307 465 2,107 18,758 1,723 271 27,608 5,905 33,513 27,000
1992 2,058 1,359 548 1,880 18,601 1,281 277 26,004 3,337 29,341 25,000
1993 2,783 1,661 490 1,379 22,015 1,149 298 29,775 1,716 31,491 32,000
1994 2,935 1,804 499 1,744 22,874 1,137 298 31,291 1,711 33,002 32,000
1995 2,624 1,673 640 1,564 20,927 1,040 312 28,780 1,687 30,467 28,000
1996 2,555 1,018 535 670 15,344 848 229 20,351 2,300 22,651 23,000
1997 1,519 689 99 510 10,241 479 204 13,741 1,160 14,901 18,000
1998 1,844 520 510 782 15,198 549 338 19,739 1,129 20,868 19,100
1999 1,919 828 357 1,458 16,283 645 501 21,991 1,440 23,431 22,000
2000 1,806 1,069 362 1,280 15,273 600 346 20,736 1,796 22,532 19,000

Frencb data are provisional.
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Table 3.5.7.2 Sole in Sub-area N (North Sea).

Year Recruittnent SSB Landings MeanF
Age 1 Ages 2-8

thousands tonnes tonnes
1957 165506 78903 12067 0.1369
1958 144954 85570 14287 0.1599
1959 559013 93193 13832 0.1324
1960 66859 101247 18620 0.1669
1961 115737 148957 23566 0.1599
1962 28346 148788 26877 0.1806
1963 23008 148406 26164 0.2612
1964 554360 53585 11342 0.2277
1965 121486 48955 17043 0.2464
1966 41182 104788 33340 0.2398
1967 75333 100877 33439 0.3081
1968 100100 88925 33179 0.3726
1969 50589 70377 27559 0.4229
1970 141510 62946 19685 0.3506
1971 41940 52381 23652 0.4439
1972 76963 55742 21086 0.3929
1973 106444 41877 19309 0.4518
1974 110847 42294 17989 0.4623
1975 41933 43038 20773 0.4615
1976 114287 43503 17326 0.4043
1977 140748 36075 18003 0.3813
1978 47084 38610 20280 0.4928
1979 11842 46255 22598 0.4600
1980 155177 36114 15807 0.4416
1981 149698 24811 15403 0.4467
1982 153499 34920 21579 0.4940
1983 144559 42345 24927 0.4636
1984 72015 45616 26839 0.5507
1985 82353 42868 24248 0.5135
1986 161400 36104 18200 0.4985
1987 72871 31458 17368 0.4280
1988 446608 41764 21590 0.4951
1989 109408 36337 21806 0.3900
1990 180779 90903 35120 0.4339
1991 73248 77918 33513 0.4687
1992 352367 77675 29341 0.4479
1993 70282 55831 31491 0.5272
1994 58255 74970 33002 0.5294
1995 99370 59888 30467 0.5562
1996 50978 37987 22651 0.6555
1997 303366 30143 14901 0.5482
1998 127288 22993 20868 0.5595
1999 86431 48968 23431 0.4605
2000 960001 47698 22532 0.4584
2001 670001 39600' 0.4600

Average 133178 61605 22661 0.4032
I RCT3 estimate.
'Based on 1998-2000 mean weight at age.
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3.5.8 Herring in Sub-area IV, Division Vlld and Division rna (autumn-spawners)

State of stock/exploitation: The stock is outside safe
biological limits. SSB in 2000 was 772 000 t, which is
below the B,,,, of 800 000 t. SSB decreased slightly
after the gradual increase since 1993. In 1996 the
fishing mortality for the adult part of the stock was
reduced to 0.45. It has fluctuated at that level in the
subsequent years, being 0.42 in 2000. For juveniles the
fishing mortality remained below 0.1 since 1996. The
1996 year class appears to be smaller than previously
assumed, but is still above average. The 1997 year class
is below average. The 1998 year class appears to be
strong in all surveys and is already showing up in the
catches. Early indications of the 1999 year class show
that it may also be well above average.

prevailing, to ensure rapid recovery of SSB to
levels in excess of1.3 million tonnes.

The recovery plan referred to above may, inter alia,
include additional limitations on effort in the form of
special licensing of vessels, restrictions on fishing
days, closing ofareas and/or seasons, special reporting
requirements or appropriate control measures.

4. By-catches of herring may only be landed in ports
where adequate sampling schemes to effectively
monitor the landings have been set up. All catches
landed shall be deducted from the respective quotas
set, and the fisheries shall be stopped immediately
in the event that the quotas are exhausted.

Management objectives: According to the EU-Norway
agreement (December 1997):

1. Every effort shall be made to maintain a level of
Spawning Stock Biomass (SSB) greater than the
Minimum Biological Acceptable level (MBAL) of
800.000 tonnes.

2. A medium-term management strategy, by which
annual quotas shall be set for the directed fishery
and for by-catches in other fisheries as defined by
ICES, reflecting a fishing mortality rate of 0.25 for
2-ringers and older and 0.12 for O-I-ringers, shall
be implemented.

5. The allocation of the TAC for the directed fishery
for herring shall be 29% to Norway and 71 % to the
Community. The by-catch quota for herring shall be
allocated to the Community.

6. The Parties shall, if appropriate, consult and adjust
management measures and strategies on the basis
of any new advice provided by ICES including that
from the assessment of the abundance of the most
recent year class.

7. A review of this agreement shall take place no later
than 31 December 2001.

3. Should the SSB fall below a reference point of 1.3
million tonnes, the fishing mortality rates referred
to under paragraph 2, will be adapted in the light of
scientific estimates of precise conditions then

8. This agreement shall enter into force on 1 January
1998.

ICES considers the agreement to be consistent with the
precautionary approach.

1999)d .hh ~At'precau IOn3fV \.DDroac re erence pomts nne ange SlDce

ICES considers that: ICES proposed that:

BHm is 800 000 t Bp, be set at 1.3 mill t

F,,,, is not defined Fp, be set at F,g" 0-' = 0.12; at F'g<' 2-6 = 0.25

Technical basis'

B1im: below this valne poor recruitment has been Bp,: part of a harvest control rule based on simulations
experienced

F1",: Not defined Fp,: part of a harvest control rule based on simulations

Advice on management: ICES advises that catches
in 2002 should be within the constraints on fishing
mortality agreed by EC and Norway, i.e. F'.6 < 0.2
and Foot < 0.1. Several such options are presented in
the Management Option table. Fishing mortality
inrecent years is well in excess of the specified
targets and ICES advises that additional measnres to

control the catches and ensure accurate reporting
will be reqnired to restrict catches.

Rebuilding plan: Management has in recent years
intended to rednce the F,.. to 0.2 and an Fo-1 to < 0.1.
These targets serve as a rebuilding plan.
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Relevant factors to be considered in management:
Overly optimistic assessments have contributed
significantly to TACs that in retrospect have delayed
stock rebuilding. There is no assurance that the revised
assessment presented this year does not suffer also from
being overly optimistic. Catches on adult herring have
in recent years consistently exceeded the agreed TAC,
partly due to misreporting from other ICES areas into
and out of the North Sea; this gives rise to overshooting
of the TAC.

Short-term forecasts indicate that a low fishing
mortality (0.2) is necessary for the objective of attaining
a high probability of SSB being above Blim•

The 1998 year class is strong and will comprise almost
all the increase in SSB expected in 2002. In the past
large year classes have tended to have a lower
maturation rate than the long-term average. Different
plausible assumptions about the maturation rate of the
1998 year class can produce forecasts of SSB in 2002
from slightly above Blim to above Bp, at the advised
fishing mortalities.

Continued fishing at status quo fishing mortality
(Scenario I below) leads to a smaller increase in SSB in
2002 compared to other scenarios where adult mortality
is reduced.

The ICES advice is based on the projected SSB in 2001
being below 1.3 million t. SSB in 2002 depends on the
fisheries in 200I and that part in 2002 that takes place

before spawning. About 2/3 of the total mortality is
expected to be realised before spawning each year.

The increase in SSB expected in 2002 depends strongly
on the incoming 1998 year class. Observations from
different surveys indicate that this year class is strong.
However, historically the assessments have tended to
overestimate the current stock abundance. The
rebuilding regime should therefore be maintained until
the SSB is clearly above 1.3 million t.

Comparison with previous assessment and advice:
Assessments show a tendency to overestimate stock size
and underestimate fishing mortality. Similarly, advice
has the tendency to be too optimistic concerning stock
status.

Catch Forecast for 2002: Catch options are given for
2002, for limits on the fishing mortality rate which
reflect both the ICES recommendation and the EU
Norway agreement. Catch forecasts for 2002 assume F
status quo (=F2000).

There are many possible permutations of catches by the
four fleets that could result in the desired values of Fa.
1 and F'.6. Hence, there is some liberty within the
framework set by the fishing mortalities for managers
to decide the ratio of the total catch to be allocated to
each of the fleets. This method is the same as that used
last year, but other combinations are possible and can
be evaluated using the spreadsbeet prediction program.

Based on F status quo = F2000

Predictions for 2001, based on F values from 2000
Fjuv Fad Fleet F's Fleet Yields in 'OOOt

(0-1 ring) (2-6 ring) FB-D FA A B
0.047 0.415 0.046 0.396 463 20

Prediction summary: Yields for 2002
Scenario Fjuv Fad Fleet F's

(0-1 FB-E

C
41

D
13

(in 'OOOt)
TOTAL SSB

Yield 2001
537 1145

(in 'OOOt)
TOTAL SSB

Yield 2002

Assumptions for 2002
I F status quo: Fjuv and Fad as in 2000 Maintain catch ratios for fleets A:C and B:D
II Fjuv=0.05, Fad=0.20 Maintain catch ratios for fleets A:C and B:D
III Fjuv=O.lO, Fad=0.20 Maintain catch ratios for fleets A:C and B:D
N Maintain catches as agreed TACs for 2001
V Fjuv=0.12, Fad=0.25 Maintain catch ratios for fleets A:C and B:D
Shaded scenarios considered inconsistent with the precautionary approach.

Fleet definitions:

A: Directed herring fisheries with purse seiners and trawlers in the North Sea;
B: All other vessels, which take herring as by-catch in the North Sea;

ICES Cooperative Research Repon No. 246 281



C: Directed fisheries with purse seiners and trawlers in Division IlIa;
D: Vessels fishing in Division IlIa for herring and sprat and other vessels participating in fisheries where

herring is taken as by-catch in Division IlIa.

The following bullet points apply for all options (I-V) presented above:

• Catches of 3-ringers and older autumn-spawners in Division IlIa are assumed to be of North Sea origin and are
included in projections;

• FA,2-' is the F for fleet A, averaged over 2--{j-ringers;
• FB-D,o-l is the average F for O-I-ringers, fleets B,C,D,
• The 1997 agreement between ED and Norway operates with a single TAC for small mesh fisheries in Division

IlIa, Prior to 1999 this was termed Fleets D & E, but is now termed Fleet D.

Medium- and long-term projections: The projections
are heavily dependent on the stock-recruiunent
relationship, The currently estimated parameters for the
Beverton and Holt stock-recruiunent tend to give very
optimistic trends in SSB. However, when geometric
mean recruiunent is used the projections indicate that
the stock is expected to remain approximately stable
around BHm at current fishing mortality,

Elahoration and special comment: The harvest
control law, which forms the basis for advice, separates
the mortality for adults and juveniles. Fleet A catches
adults, fleets B and D catch juveniles, and fleet C
catches both. Therefore, the harvest control law does
not determine the catches uniquely, but offers some
flexibility to the share of the catch between the fleets,

To obtain catch forecasts, projections by fleet are
performed separately by area for juveniles, Such
projections are complicated by year-to-year changes in
the proportions of North Sea 0- and I-ringers that occur
in Divisiou IlIa, These fluctuations depend on the
relative year class strength of North Sea and Western
Baltic spring-spawning herring,

The stock is exploited by two groups of fleets: one
harvesting mainly the adult part of the stock in a
human consumption fishery (fleets A and C) and the
other exploiting the juvenile part of the stock as by
catch in the small mesh industrial fishery (fleets B and
D), The by-catch of herring in the small mesh fishery
has been low since 1998.

Stock depletion in the 1970s resulted in a four-year
closure of the directed fishery, The stock recovered
during the 1980s, Following the re-opening of the
fishery, the fishing mortality rate steadily increased, By
the 1990s this rate was no longer sustainable and the
SSB fell below the MBAL of 800 000 t. Emergency
regulations were introduced to reduce TACs which
reduced the fishing mortality rate suhstantially,

The total catch of North Sea autumn-spawners, taken in
all areas in 2000, comprises around 50% immature fish
(in numbers), which is more than. in recent years, but
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significantly lower than the 80% in 1995 and earlier
years,

The directed fisheries (fleet A in the North Sea and
fleet C in the Skagerrak/Kattegat area) have been
managed by TACs since the re-opening of the North
Sea herring fisheries in 1981. Fleet D, landing herring
as by-catch, has also previously been managed by TAC.
It has been managed by a by-catch ceiling since 1996.
The catch of fleet A has been higher than the agreed
TAC and in 2000 was about 1.2 times the agreed TAC
of 265 000 t.

This stock complex also includes Downs herring
(herring in Divisions IVc and VIId) which has shown
independent trends in exploitation rate and recruiunent,
but cannot be assessed separately. Abundance indices
from larvae and trawl surveys iudicate that since 1995
the SSB has increased. The Downs fishery is
concentrated on the spawning aggregations in a
restricted area, which makes this stock component
particularly vulnerable to excessive fishing pressure.
ED splits its share of the total TAC (Sub-area IV and
Division VIId) into TACs for Divisions IVa+IVb and
for Divisions IVc+VIId. In response to ICES advice in
May 1996 the IVc+VIId TAC was reduced by 50% in
line with reductions for the whole North Sea. The TAC
for Downs herring was reduced from 50 000 t to 25 000
t and has remained there since, TACs for this
component have been significantly exceeded in all
years. At current stock sizes there is no biological basis
for not adjusting the TAC for Downs herring in
harmony with overall adjusunents of the total stock
TAC.

Catches for recent years from Divisions IVc and VIId
are found in Table 3.5,8,5,

Age-based assessment is based on landings and
surveys, Incomplete discard data are available,

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, March 2001 (ICES CM 2001lACFM:12).

ICES Cooperative Research Report No, 246



Catch data (Tables 3.5.8.1-7):
Catch data for Sub-area IV and Division VIId:

¥illittt1E§~llii"<mdl¢iiidH3gt~itI~!lj§jl\1ljHHII_li;IHllllli1

Illliilifl ;11,illl:IIH!;II;I,II: .•·.•.•.~.;.··.··.•.••.•.~.'..·.•.~.n.•·.•.•.•·.I.•.··.:.•.••.•.••.•.•.··.P...•·.••....i.•.••.•.•.·· .....••....••...·.•...•...•... .•.•.•.•.•.•...•.•.•.•.•.m.•.•.•.....·••.'.*.;!!II:II~....·.·...•·.....··....•·....cilili..•·....,;•.•..•••.•.h.•·.•·.·.•·.•.••·.II·li..,;;. ...........;.;>111%
....................................: : :••.•..•.••••••.•••.•••.•••.•••.•••....••.••••••••.••.•••' •.••••.••.•••••.•••••••••••••••.•••.••••••••••••.••.•••••••••••••••••••••••••••••••••••••••••••••••••••••;•••.•••.••••••...••••••••••••••••••••••••••••••.••••••••••••,•.••••.•••••••••••;';.;•.•.••••••••••••'••.•.•.••••••••.•.•••••••.•.•••••.•.•••;•••.•.••••••••.•.•••••••••••••.••••••.•,... •••••·'.·n.··.•.·•.•••~.·.··.·".•..~.··.·.·.••.."'.·.•·n.·.·.·.· .•.•.•..•.•.•.•.•.•.•.•.•.•.•.•.•,....•.•.•••.•.•.•.•.•.•.•.•.•.•.•.•••.•.•.••.••••••••~;i:1U:.:o: ....-.. ;::::,::~::} ·:::::::::::::::::;;;:;:;:;;;:;:;:;;;:;:;:;:;:;~···ij~ ,i{{ :t:Hg:Htrth::):::::~ nH:i:H?nt~;~;:;;;;;;:;;;;;;;;;;::::

1987 TAC 610 600 625 625

1988 TAC 515 530 710 710

1989 TAC 514 514 713 717

1990 TAC 403 415 570 578

1991 TAC 423 420 583 588

1992 TAC 406 430 567 572

1993 No increase in yield at F > 0.3 3401 430 545 548

1994 No increase in yield at F > 0.3 3461 440 495 498

1995 Long-term gains expected at lower 429' 440 566 566

1996 50% reduction of agreed TAC' 1561 156' 44 263 265
1997 F = 0.2 159' 159 24 228' 234'

1998 F(adult) = 0.2, F(juv)< 0.1 254' 254 22 325 329

1999 F(adult) = 0.2, F(juv)< 0.1 265' 265 30 331 336

2000 F(adult) = 0.2, F(juv)< 0.1 265 1 265 36 323 329
2001 F(adult) = 0.2, F(juv)< 0.1 See 265 36

2002 F(adult) = 0.2, F(juv)< 0.1 See

ICatch in directed fishery in IV and VIld. 'Revision of advice given in 1995. 'Revised in June 1996, down from 263.
"rAC overshoot not calculated for years prior to 1993. Revised in 2000 'Based on revised estimates ofmisreporting by
the WG. 'Values revised to reflect catches and landings from area IV and Division VIId only. Weights in '000 t.
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Herring in Sub-area N, Divisions VIId & IIIa (autumn-spawners)
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Table 3.5.8.1 HERRING in Sub-area IV, Division VlId and Division IlIa. Catch in tonnes by country, 1991
2000. These figures do not an all cases correspond to the official statistics and cannot be used for
management purposes.

Country 1991 1992 1993 1994
Belgium 163 242 56 144
Denmark 194358 193968 164817 121559
Faroe Islands 334
France 24625 16587 12623 27941
Germany, Fed.Rep 41791 42665 41619' 38394
Netherlands 75135 75683 79190 76155
Norway' 124991 116863 122815 125522
Sweden 5866 4939 5782 5425
USSRIRussia
UK (England) 11548 11314 19853' 14216
UK (Scotland) 57572 56171 55532 49919
UK (N.lreland) 92
Unallocated landings 24435 25867 18410 5749
Misreporting from VlaN 22079 22594 24397 30234
Total landings 582969 566892 545094 495258
Discards 4617 4950 3470 2510
Total catch 587606 571842 548564' 497768
Estimates of the parts of the catches which have been allocated to spring spawning stocks
IlIa type (WBSS) 7894 7854 8928 13228
Thames estuary' 252 202 201 215

1995
12

153363'
231'

29499'
43798
78491

131026
5017

14676
44813

33584'
32146

566656

566656'

10315
203

Total landings 263399 227763 324596
Discards 1469 6005 3918

Unallocated landings 24475 27583 27722
Misreporting from VlaN 38254 29763' 32446

Country
Belgium
Denmark'·6
Faroe Islands'
France2

Germany
Netherlands
Norway'
Sweden
Russia
UK (England)
UK (Scotland)
UK (N.Ireland)

1996

67496

12500
14215
35276
43739

3090

6881
17473

1997
I

38431

14524
13381
35129
38745
2253
1619
3421

22914

1998
1

58924
25

20783
22259
50654
68523

3221

7635
32403

1999
2

61268
1977

26962
26764
54318
70718

3241

10598
29911

21653
23625

331036
4769

20001

64123
915

20952
26687
54382
72844

3046

11179
30033

915
36708

7

321784
7354

Total catch 264868 233769' 328514
Estimates of the parts of the catches which have been allocated to spring spawning stocks
IlIa type (WBSS) 855 979 7833
Thames estuary 168 202 88

335805

4732
88

329138

6649
76

1 Preliminary.
2 Working Group estimates.
3 Catches of Norwegian spring spawners removed (taken under a separate TAC).
4 Landings from the Thames estuary area are included in the North Sea catch figure for UK (England).
, Altered in 2000 based on revised estimates ofmisreporting into VIa (North).
6 Including any by-catches in the industrial fishery.
7 Catch misreported into VlaN could not be separated, they are included in unallocated.
, Figure altered in 2001.
, This figure is not in accordance with the official catch statistics and should be checked prior to next year's Working

Group.
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Table 3.5.8.2 Herring in Division IVa West. Catch in tonnes.
Do not in all cases correspond to the official statistics and cannot be nsed for management
pnrposes

Conntry 1991 1992 1993 1994 1995
Denmark 5980 10751 10604 20017 17748
Faroe Islands 334
France 3393 4714' 3362 11658 10427
Germany 20608 21836 17342' 18364 17095
Netherlands 29563 29845 28616 16944 24696
Norway 37674 39244 33442 56422 56124
Sweden 1130 985 1372 2159 1007
UK (England) 4873 4916 4742 3862 3091
UK (Scotland) 42745 39269 36628' 44687 40159
UK (N. Ireland) 92
Unallocated landings 5492 4855 -8271' 32147 26018
Misreporting from VIa North 22079 22593 24397 30234 32146
Total Landings 173963 179008 152234 207561 228511
Discards 883 850 825 550
Total catch 174846 179858 153059 208111 228511

Country 1996 1997 1998 1999 20001

Denmark 3237 2667 4634 15359 25530
Faroe Islands 25 1977 205
France 3177 361 4757 6369 3210
Germany 2167 7752 11206 5811
Netherlands 2978 69047 11851 17038 15117
Norway 22187 16485 27218 30585 32895
Sweden 2398 1617 245 859 1479
Russia 1619
UK (England) 2391 4306 7163 8859
UK (Scotland) 12762 17120 30552 28537 29055
UK (N. Ireland) 996
Unallocated landings 9959 7574 15952 3889 29581
Misreporting from Via North 38254 297634 32446 23625 6

Total Landings 99510 84110 139738 146607 152738
Discards 356 1138 730 654 6841
Total catch 99866 852484 140468 147261 159579
I Preliminary.
'Including IVa East.
, Negative unallocated catches due to misreporting from other areas.
4 Altered in 2000 on the basis of a Bayesian assessment on misreporting into Via (North).
5 Including any by-catches in the industrial fishery.
6 Catch misreported into VIaN could not be separated, they are included in unallocated.
7 Figure altered in 2001.
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Table 3.5.8.3 Herring in Division IVa East. Catch in tonnes.
Do not in all cases correspond to the official statistics and cannot be used for management
purposes.

Country 1991 1992 1993
Denmark 5 48875 53692 43224
Faroe Islands
France 4
Germany 3 3 3-
Netherlands
Norway' 77465 61379 56215
Sweden 114 508 711
UK (Scotland) 173 196 3

Unallocated landings
Total landings 126627 115775 100154
Discards

Total catch 126627 115775 100154

1994
43787

14

40658
1010

85469

85469

1995
45257

+

62224
2081

109562

109562

Country
Denmark 5

Faroe Islands
France
Germany
Netherlands
Norway!
Sweden
Unallocated landings
Total landings
Discards
Total catch

1996
19166

18256
693

38115

38115

1997
22882

3
4576

18490
427

46378

46378

1998
25750

41260
1259

68269

68269

1999
18259

115

1965
37433

772
-1965'
56579

56579

11300
710

29
38

39696
1177

_4'
52946

52946
! Preliminary.
'Catches of Norwegian spring spawners herring removed (taken under a separate TAC).
3 Included in IVa West.
4 Negative unallocated catches due to misreporting into other areas.
5 Including any by-catches in the industrial fishery.
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Table 3.5.8.4 Herring in Division IVb. Catch in tonnes.
Do not in all cases correspond to the official statistics and cannot be used for management
purposes.

Country 1991 1992 1993 1994 1995
Belgium 3 13
Denmark' 138555 125229 109994 55060 87917
Faroe Islands 231'
France 4120 2313 2086 5492 7639
Germany 20479 20005 23628 14796 21707
Netherlands 26266 26987 31370 39052 30065
Norway 9852 16240 33158 28442 12678
Sweden 4622 3446 3699 2256 1929
UK (England) 2715 3026 3804 7337 9688
UK (Scotland) 14587 16707 18904 5101 4654
Unallocated landings' 3180 -13637 -16415 -26988 -10831'
Total landings 224376 200329 210228 130548 165677
Discards' 1072 1900 245 460

Total catch 225448 202229 210473 131008 165677'

Country 1996 1997 1998 1999 2000'
Belgium 1
Denmark' 43749 11636 26667 26211 26825
Faroe Islands 1
France 2373 6069 8944 7634 10863
Germany 11052 7456 13591 13529 18818
Netherlands 18474 14697 27408 22825 26845
Norway 3296 3770 45 2700 253
Sweden 209 1717 1610 390
UK (EAgland) 2757 2033 1767 1641 669
UK (Scotland) 4449 5461 1851 1374 978
Unallocated landings' -8826 -1615 -11270 -313 -13769
Total landings 77324 49716 70720 77212 71872
Discards' 592 1855 1188 873 317

Total catch 77916 51571 71908 78085 72189
, Preliminary.
, Negative unallocated catches due to misreporting from other areas.
, Including any by-catches in the industrial fishery.
, Figure inserted in 2001.
'Figure altered in 2001.
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Table 3.5.8.5 Herring in Divisions IVc and Vlld. Catch in tonnes
Do not in all cases correspond to the official statistics and cannot be used for management
purposes.

Country 1991 1992 1993 1994 1995
Belgium 163 229 56 144 12
Denmark 948 4296 995 2695 2441
France 17112 9560 7171 10777 11433
Germany 704 824 649 4964 4996
Netherlands 19306 18851 19204 20159 23730
UK (England) 3960 3372 113073 3016 1896
UK (Scotland) 67 131
Unallocated landings 15763 34649 43096 29792 18397
Total landings 58023 71781 82478 71678 62905
Discards1 2662 2200 2400 2400
Total catch 60685 73981 84878 74078 62905
Coastal spring spawners 252 202 201 215 203
included above 2

Country 1996 1997 1998 1999 20001

Belgium 1 I 1 1
Denmark 1344 1246 1873 1439 468
France 6950 8091 7081 12844 6879
Germany 997 1349 916 2029 2029
Netherlands 13824 13528 11395 12490 12348
UK (England) 1733 1388 1562 1794 1537
UK (Scotland) 262 333
Unallocated landings 23934 21624 23040 20042 20966
Total landings 49044 47559 45868 50639 44228
Discards 521 3012 2000 3242 196
Total catch 49565 50571 47868 53881 44424
Coastal spring spawners 168 143 88 88 76
included above 2

1 Preliminary.
2 Landings from the Thames estuary area are included in the North Sea catch figure for UK (England).
3 This figure is not in accordance with the official catch statistics and should be checked prior to next year's Working

Group.
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Table 3.5.8.7 Herring in Sub-area N, Division VIId and Division IlIa (autumn-spawners).

Year Recruitment SSB Landings MeanF
Age 0 Ages 2-6

thousands tonues tonues
1960 12096130 1877111 696200 0.336
1961 108859390 1662701 696700 0.434
1962 46273490 1116800 627800 0.533
1963 47657560 2185439 716000 0.226
1964 62785270 2028570 871200 0.343
1965 34894950 1449889 1168800 0.695
1966 27858810 1282053 895500 0.619
1967 40255900 920332 695500 0.798
1968 38698960 413571 717800 1.336
1969 21581390 424167 546700 1.105
1970 41069690 374627 563100 1.106
1971 32301770 265999 520100 1.407
1972 20860460 288255 497500 0.696
1973 10092480 233229 484000 1.136
1974 21690030 161859 275100 1.053
1975 2805610 81297 312800 1.478
1976 2714080 77437 174800 1.466
1977 4320960 46845 46000 0.821
1978 4587820 63931 11000 0.053
1979 10594450 106149 25100 0.065
1980 16695760 129979 70764 0.286
1981 37837120 194400 174879 0.355
1982 64697790 277124 275079 0.265
1983 61790670 430552 387202 0.339
1984 53414490 676658 428631 0.457
1985 80846800 696570 613780 0.647
1986 97560130 700145 671488 0.577
1987 85560240 828196 792058 0.556
1988 41792750 1084019 887686 0.541
1989 38731050 1224623 787899 0.550
1990 35564460 1115764 645229 0.449
1991 33697600 915372 658008 0.502
1992 63406250 684053 716799 0.606
1993 51762150 444981 671397 0.747
1994 33846110 473353 568234 0.773
1995 42561930 466975 639146 0.837
1996 52498710 434421 306157 0.466
1997 33891070 529153 272627 0.426
1998 18933160 701800 380178 0.527
1999 84306360 815482 372341 0.459
2000 61907350 771796 372420 0.415
2001 80554000 1145000 0.270

Average 41996551 709540 517895 0.637
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3.5.9 Sprat in the North Sea (Sub.area IV)

State of stock/exploitation: The state of the stock is
uncertain. Sprat in this area is short-lived with large
annual natural fluctuations in stock biomass. The IBTS
surveys (February) are a good indicator of the
availability of the stock to the fishery for the year of the
survey. The total lETS (February) 200t-index
decreased from last year but is still among the highest
in the series.

Management objectives: There are no explicit
management objectives for this stock.

Advice on management: For this stock only in~year

advice is available. Based on the historic
relationship between snrvey and catch, the 2001
snrvey value indicates that a catch of 225 000 t in
2001 would allow the SSB to remain stable or
increase.

Relevant factors to be considered in management:
Tbe TAC has in recent years been set (for the ED zone)
on the basis of considerations for herring and on the
state of the sprat stock. Relevant biological information
on the abundance of sprat becomes available early in
the TAC year from the IBTS.

As the sprat fishery has a by-catch of juvenile herring,
the exploitation of sprat will in some periods be limited
by the restrictions imposed on fisheries catching
juvenile herring, particularly if sprat abundance is low.
In years of high abundance sprat can normally be
caught with small herring by-catch.

Information from the fishery has shown that in recent
years about 90% of the catch has been sprat and the
percentage of herring by-catch about 6%.

.296

It is important that existing by-catch restrictions are
maintained.

Comparison with previous assessment and advice:
State of stock similar.

Catch forecast: No reliable catch forecast is available
for 2002.

Elaboration and special comment: The catches of
sprat are mostly composed of young fish, particularly
those of age one. This means that catch prognoses
under the present assessment and TAC-setting regime,
which requires a two-year forecast, are not realistic.
However, abundance indices from surveys in February
each year are reasonable predictors of the catch in the
same year (Figure 3.5.9.1). It would be possible to
provide information early in the year on which a TAC
for the remainder of the year could be based. For
example a provisional TAC could be set for the period
January-March which is then updated at the beginning
of April, based on contemporary survey data.
Alternatively, the TAC year could run April-March,
with an annual TAC being set in April of the year in
question using the survey data. This might require
some change in the process of setting TACs for sprat
but would overcome the problem of the absence of
appropriate data at the time ICES advice is given and
would provide TACs, which more adequately reflected
the true size of the sprat stock.

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, Marcb 2001 (ICES CM 2001/ACFM:t2).
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Catch data (Table 3.5.9.1):
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Table 3.5.9.1 Sprat in the North Sea, Sub-area IV.
(Data provided by Working Group members except where indicated). These figures do not in all cases

correspond to the official statistics and cannot be used for management purposes.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Division IVa West

Denmark 0.2 0.1 0.3 0.6 0.7

Netherlands

Norway 0.1

UK(Scotland) 0.1

Total 0.2 0.1 0.1 0.3 0.6 0.1 0.7

Division IVa East (North Sea) stock

Denmark 0.3

Norway 0.5 2.5 0.1

Sweden 2.5

Total 2.5 0.5 2.5 0.1 0.3
Division IVb West

Denmark 3.4 1.4 2.0 10.0 9.4 19.9 13.0 19.0 26.0 1.8 82.2 21.1 13.2 18.8

Norway 3.5 0.1 1.2 4.4 18.4 16.8 12.6 21.0 1.9 2.3

UK(Engl.&Wales) 0.5 0.5
UK(Scotland) 0.1 0.5 0.8

Total 3.5 4.9 2.1 11.2 13.8 38.8 30.8 31.6 47.0 3.7 84.5 21.1 14.0 18.8

Division IVb East

Denmark 28.0 80.7 59.2 59.2 67.0 66.6 136.2 251.7 283.2 74.7 10.9 98.2 147.1 144.1

Germany

Norway 0.6 0.6 25.1 9.5 24.1 19.1 14.7 50.9 0.8 15.3 13.1 0.9

Sweden + + 0.2 0.5 1.7 2.1

UK(Scotland) 0.6

Total 28.0 81.3 59.2 59.8 92.1 76.1 160.3 270.8 298.1 126.1 11.7 115.2 162.9 145.0

Division IVc

Denmark 0.1 0.5 1.5 1.7 2.5 3.5 10.1 11.4 3.9 5.7 11.8 3.3 28.2

France +
Netherlands 0.4 0.4 0.2

Norway 0.4 4.6 0.4 0.1 16.0 5.7 1.8

UK(Engl.&Wales) 0.7 0.6 0.9 0.2 1.8 6.1 2.0 2.9 0.2 2.6 1.4 0.2 1.6 2.0

Total 0.7 1.1 1.8 1.7 3.5 8.6 5.9 17.6 12.0 6.5 7.2 28.0 10.8 32.0

Total North Sea

Denmark 31.6 82.3 61.7 70.7 78.1 89.2 153.3 280.8 320.6 80.7 98.8 131.1 164.3 191.1

France +
Germany

Netherlands 0.4 0.4 0.2

Norway 4.1 0.1 1.8 29.6 28.4 43.8 36.3 36.2 52.8 3.2 31.3 18.8 2.7

Sweden 2.5 2.7

UK(Engl.&Wales) 0.7 0.6 0.9 0.2 1.8 6.6 2.5 2.9 0.2 2.6 1.4 0.2 1.6 2.0

UK(Scotland) 0.1 0.5 0.1 0.8

Total 32.4 87.4 63.1 72.7 112.0 124.3 200.1 320.1 357.0 136.1 103.4 162.6 188.4 195.9
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ffiTS Index and Catch
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Figure 3.5.9.1 Prediction of sprat catch from survey results.
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3.5.10 Mackerel (North Sea Component)

Evaluation of the North Sea mackerel component is given in Section 3.12.3 dealing with the combined mackerel
assessment.

3.5.11 North Sea horse mackerel (Trachurus trachurus) (Division rna (eastern part),
Divisions IVb,c, VIId)

State of stock/exploitation: The state of the stock is not
known. There is no recent quantitative information on
stock size. Egg surveys from 1989 to 1991 indicated a
spawning stock biomass of about 240 000 t. The age
composition of the relatively small catebes until 1997
and the past biomass estimates suggest that the
exploitation rate may have been low in the early 1990s.
However, the catch increased from a long-term level of
18000 t to the historic high in 2000 of 48425 l, and the
present level of exploitation is therefore uncertain, but
may be increasing.

Management objectives: No explicit management
objectives have been established for this stock.

Reference points: There is not sufficient information to
estimate appropriate reference points.

Advice on management: ICES recommends tbat
catches in 2002 be no more than the 1982-1997
average of 18 000 t, in order to avoid an expansion of
the fIShery until there is more information about the
structure of horse mackerel stocks, and sufficient
information to facilitate an adequate assessment.

Relevant factors to be considered in management:
These fish migrate out of the North Sea to areas where
they mix with the Western horse mackerel. The present
agreed TAC is for the North Sea and Division lIa and
this area does not correspond to the distribution area of
the stock. The TAC should apply to all those areas
where the North Sea horse mackerel are fished, i.e.
Divisions IlIa, IVb,c and VIld.

Over the later years there has been a change in
exploitation pattern of this stock. In 1998 about 55%, in
1999 40% and in 2000 41 % of the catch in numbers

300

were fish 1-4 years old, whieb represents a large
increase since 1996 and 1997 (about 28%). Since it is
not known how abundant recent year classes are,
concern is expressed about this high exploitation of
juvenile fish.

Comparison with previous assessment and advice:
Advice in 1999 was to constrain expansion of the
fishery until there was a scientific basis for advice. This
was expressed due to concerns about unrestricted
expansion on pelagic stocks in wbich high cateb rates
can be maintained even when the stock is in decline.
The way in whieb the 1999 advice was framed failed to
prevent catches of this stock increasing by 1/3, from 37
kt in 1999 to 48 kt in 2000. Consequently, ICES has
revised its advice for this stock to reflect more closely
its concern over the potential impact of the recent
expansion of the fishery.

Elaboration and special comment: In earlier years the
majority of the catch was taken as by-catch in the small
mesh industrial fishery. Only a small proportion of the
catch was sampled. In recent years the fishery for
human consumption has increased, and these catches are
better sampled. A first attempt at exploratory
assessments was made this year. In order to assess the
state of the stock, adequate sampling for determination
of catches-at-age, as well as new egg surveys are
needed. 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
the fishing nations report their catebes by ICES
rectangle and by quarter.

Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Anchovy, September 2001 (ICES CM
2002/ACFM:06).
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Catch data (Tables 3.5.11.1-2):

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
2002 No increase in catch from 1982-1997 average -18

JDivision 11a and Sub-area !V (ED waters only). 'Catch of North Sea stock (Divisions lIIaE, !Vb,c & VIld). (Weights in
'000 t.

North Sea horse mackerel (Divisions lIIaE, !Vb,c & V11d)

Landings

199719921987

o -i-Wc,.uY-l,-LJ..,-L.J,-L.J,-L...L,-J..J..,-w..,..w,..L.J..,..L.J.,cLl.,.u.,.w.,..w..,..L-l,-Ll,-L.LJ

1982

60

0 50
0
0 40~

.5
Ul 30
C>
c 20'6
c.. 10..J
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Table 3.5.11.1 Landings and discards of Horse mackerel (t) by year and division, for the North Sea, Western and
Southern horse mackerel. (Data submitted by Working Group members.)

North Sea
Year lIla IVb,c Discards Vlld Total

1982 2,7883 1.247 4,035

1983 4,4203 3,600 8,020

1984 25,8933 3,585 29,478

1985 1,138 22,897 2,715 26,750

1986 396 19,496 4,756 24,648

1987 436 9,477 1,721 11,634

1988 2,261 18,290 3,120 23,671

1989 913 25,830 6,522 33,265

1990 14,8721 17,437 1,325 18,762

1991 2,7251 11,400 600 12,000

1992 2,3741 13,955 400 688 15,043

1993 8501 3,895 930 8,792 13,617

1994 2,4921 2,496 630 2,503 5,629'

1995 240 7,948 30 8,666 16,75610

1996 1,657 7,558 212 9,416 18,843

1997 2,037' 15,504' 10 5,452 19,540

1998 3,693 10,530 83 16,194 30,500

1999 2,095' 9,335 27,889 37,224

2000 1,105' 25,954 22,471 48,425

Western
Year lIa Na Vla,b Vlla-c,e-k VlIla,b,d,e Discards Total

1982 6,283 32,231 3,073 41,587

1983 412 24,881 36,926 2,643 64,862

1984 23 94 31,716 38,782 2,510 500 73,625

1985 79 203 33,025 35,296 4,448 7,500 80,551

1986 214 776 20,343 72,761 3,071 8,500 105,665

1987 3,311 11,185 35,197 99,942 7,605 157,240

1988 6,818 42,174 45,842 81,978 7,548 3,740 188,100

1989 4,809 85,304' 34,870 131,218 11,516 1,150 268,867

1990 11,414 112,753' 20,794 182,580 21,120 9,930 373,463

1991 4,487 63,869' 34,415 196,926 25,693 5,440 333,555

1992 13,457 101,752 40,881 180,937 29,329 1,820 370,550

1993 3,168 134,908 53,782 204,318 27,519 8,600 433,145

1994 759 106,911 69,546 194,188 11,044 3,935 388,875

1995 13,133 90,527 83,486 320,102 1,175 2,046 51O,59io

1996 3,366 18,356 81,259 252,823 23,978 16,870 396,652

1997 2,617 63,647 40,145 318,101 11,677 2,921 442,571

1998 2,540' 17,011 35,043 232,451 15,662 830 303,537'

1999 2,557' 47,316 40,381 158,715 22,824 273,888

2000 1,1698 4,524 20,657 115,245 32,227 174,927
Continued ...
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Table 3.5.11.1 Continued

Southern
Year VIlIc DCa Total

1982 19.610 39.726 59.336
1983 25,580 48.733 74,313
1984 23,119 23,178 46,297
1985 23,292 20,237 43,529
1986 40,334 31,159 71,493
1987 30,098 24,540 54,638
1988 26,629 29,763 56,392
1989 27,170 29,231 56,401
1990 25,182 24,023 49,205
1991 23,733 21,778 45,511
1992 24,243 26,713 50,956
1993 25,483 31,945 57,428
1994 24,147 28,442 52,589
1995 27,534 25,147 52,681
1996 24,290 20,400 44,690
1997 29,129 27,642 56,771
1998 22,906 41,574 64,480
1999 24,188 27,733 51,921
2000 21,984 27,160 49,144

Total
All stocks
104,958
147,195
149,400
150,830
201,806
223,512
268,163
358,533
441,430
391,066
436,549
504,190
447,0939

580,034
460,185
518,882
398,5179

363,033
272,496

1Norwegian and Danish catches are included in the Western horse mackerel.
2 Norwegian catches in Division lVb included in the Western horse mackerel.
3 Divisions IlIa and IVb,c combined.
4 Included in Western horse mackerel.
S Norwegian catches in IVb (I,426t) included in Western horse mackerel.
'Includes 1,937 t from Vb.
7 Includes 132t from Vb.
'Includes 250 t from Vb.
9 Minor corrections applied (-60 t for 1994, -6t for 1995) doring the 2001 Working Group.
100bvionsly, 128 thave been moved in 1995 from the North Sea to the Western Horse mackerel catches.
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Table 3.5.11.2 Landings (t) of HORSE MACKEREL in Sub-area N and Division IlIa by country. (Data submitted
by Working Group members).

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' 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

,
203 776 11,728' 34,425'

Poland 2 94
Sweden 2
UK (Eng!. + Wa1es) 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 293 275 17
Faroe Islands 942 340 360 1,014 296
France 248 220 174 162 302 415
Germany, Fed.Rep. 506 2,469' 5,995 2,801 1,570 1,329 1,600 7 7,603
Ireland 687 2,657 2,600 4,086 94,000 220 1,100 8,152
Netherlands 14,172 1,970 3,852 3,000 2,470 5,285 6,205 37,778
Norway 84,161 117,903 50,000 96,000 126,800 2,087 84,747 14,639 45,314
Poland 389
Sweden 102 953 800 697 7,582 95 232
UK (Eng!. + Wa1es) 10 10 132 4 115 1,511 478 40 242
UK (N. Ireland) 350
UK (Scotland) 2,093 458 7,309 996 1,059 3,650 2,442 10,511
USSR I Russia (1992 -) _278' -3,270 -28 136 -31,615
Una1located + discards 12,482' _317' _750'

Total 112,047 145,062 77,904 114,133 140,383 112,580 98,452 26,125 79,161

Country 1998 1999 2000'
Belgium 19 21 19
Denmark 2,048 8,006 4,409
Estonia 22
Faroe Islands 28 908 24
France 379 60 49
Germany 4,620 4,071 3,115
Ireland 404 103
Netherlands 3,811 3,610 3,382
Norway 13,129 44,344 1,246
Poland
Russia 2
Sweden 3,411 1,957 1,141
UK (Eng!. + Wa1es) 2 11 15
UK (N. Ireland)
UK (Scotland) 3,041 1,658 3,465
Una110cated + discards 737 -325 14613

Total 31,247 64,725 31583
'Preliminary. 2Includes Division ITa. 'Estimated from biologica1 sampling. ' Assumed to be misreported. ' Includes 13 t
from the German Democratic Republic. 'Includes a negative una110cated catch of 4,000 t.
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3.5.12 Norway pout in ICES Sub-area IV (North Sea) and Division rna (Skagerrak
and Kattegat

State of stock/exploitation: The stock is within safe
biological limits. Spawning stock biomass is currently
abnve Bp" but is expected to decrease significantly
during 2001 and 2002. Recruitment is highly variable
and influences stock biomass rapidly due to the short
life span of the species. Recruitment in 2001 is
unknown at the time of the assessment. Fishing
mortality has generally been lower than natural
mortality and has decreased in recent years below the
long-term average. The yield doubled in 2000

compared to 1999 due to exploitation of the strong
1999 year class in 2000 and in the 1" quarter of 2001.

Management objectives: There are no management
objectives set for this stock. With present fishing
mortality levels the status of the stock is more
determined by natural processes and less by the fishery.
However, there is a need to ensure that the stock
remains high enough to provide food for a variety of
predator species.

1997)d( hPrecautionarv Approach reference Domts une anee SInce :

ICES considers that: ICES proposes that:

Bum is 90 000 ~ the lowest observed biomass Bp, be established at 150 000 t. This affords a high
probability of maintaining SSB abnve BUm, taking into
account the uncertainty of assessments. Below this
value the probability of below average recruitment
increases.

Note: With present fishing mortality levels the status of the stock is more determined by natural processes and less
by the fishery. It may be more appropriate to formulate reference points based on total mortality, recruitment and
stock biomass for use within manaQement Dfocedures usinQ survevs (and real time monitorinQ of catches).

T h' lb'ec mea aSlS:

Bum = Blo~ = 90 000 t. Bp, Below-average recruitment below: 150000 t.

Flim None advised. Fp, None advised.

Advice on management: None. of the 2001 year class cannot be estimated with the
precision required for a reliable catch prediction.

Relevant factors to be considered in management:
The stock can on average sustain current fishing
mortality. The fishery targets bnth Norway pout and
blue whiting. In managing this fishery, by-catches of
haddock, whiting, and blue whiting should be taken
into account and existing measures to protect the by
catch species should be maintained. Management
should be implemented to regulate the catch of blue
whiting in the directed Norway pout fishery, in
accordance with the ICES advice for blue whiting. This
fishery is mainly by Danish and Norwegian vessels
using small mesh trawls in the northern North Sea.

Comparison with previous assessment and advice:
The assessment and advice are consistent with those
from previous years.

Catch forecast for 2002: No forecast is possible for
this stock, because catches in 2002 will consist
primarily of recruiting year classes whose abundance
cannot currently be estimated.

Medium- and long-term projections: No medium
term projections are given for this stock.

The estimated fishing mortality for Norway pout is
lower than the estimated natural mortality. This stock
is important as a food source for other species, which
means that the population dynamics for Norway pout in
the North Sea and in the Skagerrak are very dependent
on changes caused by recruitment variation and
predation mortality (or other natural mortality causes)
and less by the fishery.

Elahoration and special comment: The assessment is
analytical using catch-at-age analysis based on
quarterly catch and CPUB data. The assessment is
considered appropriate to indicate trends in the stock
and immediate changes in the stock because of the
seasonal assessment taking into account the seasonality
in fishery.

The assessment indicates a high SSB in 2000.
However, recruitment of the weak 2000 year class is
expected to result in a decline in SSB in 2001. The size

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak. June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).
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Catch data (Tables 3.5.12.1-2): North Sea (Sub-area IV)

1987 No advice 200 215 147

1988 No advice 200 187 102

1989 No advice 200 276 167

1990 No advice 200 212 140

1991 No advice 200 223 155

1992 No advice 200 335 255

1993 No advice 220 241 176

1994 No advice 220 214 176

1995 Can sustain current F 180 289 191
1996 Can sustain current F; take by-catches into consid. 220 197 130

1997 Can sustain current F; take by-catches into consid. 220 155 140

1998 Can sustain current F; take by-catches into consid. 220 72 67

1999 Can sustain current F; take by-catches into consid. 220 90 85

2000 Can sustain current F; take by-catches into consid. 220 182 175
2001 Can sustain current F; take by-catches into consid. 211

2002 Can sustain curreut F ;take by-catches into consid.

'Ua(EU). llIa. IV(EU). Weights in '000 t.

Skagerrak (Division rna)

1987 No advice 2

1988 No advice 8

1989 No advice 17 5

1990 No advice 41 12

1991 No advice 49 38

1992 No advice 84 45

1993 No advice 37 8

1994 No advice 24 7

1995 No advice 68 50

1996 No advice 58 36

1997 See advice for North Sea 35 29

1998 See advice for North Sea 11 13

1999 See advice for North Sea 7 8

2000 See advice for North Sea 15 10

2001 See advice for North Sea

2002 See advice for North Sea

Weights in '000 t.
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Norway poul in Sub-area IV and Division IlIa

Landings
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Table 3.5.12.1 Norway pout annual landings COOO t) in the North Sea and Skagerrak. by country, for 1960-2000.
(Data provided by Working Group members). (Norwegian data include landings of by-catcbes of
other species).

Year Denmark Faroes lsi Norway Sweden U.K.(Scot.) Others Total
North Sea Skagerrak

1960 17.2 13.5 30.7
1961 20.5 8.1 28.6

1962 121.8 27.9 149.7

1963 67.4 70.4 137.8
1964 10.4 51.0 61.4

1965 8.2 35.0 43.2

1966 35.2 17.8 + 53.0

1967 169.6 12.9 + 182.5

1968 410.8 40.9 + 451.7

1969 52.5 19.6 41.4 + 113.5

1970 142.1 32.0 63.5 0.2 0.2 238.0

1971 178.5 47.2 79.3 0.1 0.2 305.3
1972 259.6 56.8 120.5 6.8 0.9 0.2 444.8

1973 215.2 51.2 63.0 2.9 13.0 0.6 345.9

1974 464.5 85.0 154.2 2.1 26.7 3.3 735.8

1975 251.2 63.6 218.9 2.3 22.7 1.0 559.7

1976 244.9 64.6 108.9 + 17.3 1.7 437.4

1977 232.2 50.9 98.3 2.9 4.6 1.0 389.9

1978 163.4 19.7 80.8 0.7 5.5 270.1

1979 219.9 9.0 21.9 75.4 3.0 329.2

1980 366.2 11.6 34.1 70.2 0.6 482.7

1981 167.5 2.8 16.6 51.6 + 238.5

1982 256.3 35.6 15.4 88.0 395.3

1983 301.1 28.5 24.5 97.3 + 451.4

1984 251.9 38.1 19.1 83.8 0.1 393.0

1985 163.7 8.6 9.9 22.8 0.1 205.1

1986 146.3 4.0 6.6 21.5 178.4

1987 108.3 2.1 4.8 34.1 149.3

1988 79.0 7.9 1.5 21.1 109.5

1989 95.6 5.4 0.8 65.3 + 0.1 0.3 167.5

1990 61.5 12.1 0.9 77.1 + 151.6
1991 85.0 38.3 1.3 68.3 + + 192.9

1992 146.9 44.7 2.6 105.5 + 0.1 299.8

1993 97.3 7.8 2.4 76.7 + 184.2

1994 97.9 6.6 3.6 74.2 + 182.3

1995 138.4 50.3 8.9 43.1 0.1 + 0.2 241.0

1996 74.3 36.2 7.6 47.8 0.2 0.1 + 166.2

1997 94.2 29.3 7.0 39.1 + + 0.1 169.7

1998 39.8 13.2 4.7 22.1 + 79.8

1999 41.0 7.5 44.2 + 92.7
2000 127.0 9.6 48.0 0.1 + 184.7
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Table 3.5.12.2 Norway pout in Sub-area IV and Division IlIa.

Year Recruitment Total Stock SSB Landings Mean F
Age 0 Biomass Ages 1-2

millions tennes tonnes tonnes

1974 176000 171000 735800 1.840
1975 212000 208000 559700 1.206
1976 198000 200000 437400 1.204
1977 102000 242000 389900 0.835
1978 201000 241000 270100 0.907
1979 233000 198000 329200 1.006
1980 61000 332000 482700 1.233
1981 306000 278000 238500 0.777
1982 238000 174000 395300 1.016
1983 153000 1928000 380000 451400 0.832
1984 79000 1167000 376000 393000 1.227
1985 57000 642000 177000 205100 1.164
1986 110000 740000 89000 178400 1.184
1987 33000 621000 97000 149300 0.871
1988 89000 601000 135000 109500 0.594
1989 100000 825000 93000 167500 0.739
1990 95000 831000 137000 151600 0.652
1991 168000 1178000 168000 192900 0.680
1992 78000 1133000 202000 299800 0.747
1993 60000 725000 241000 184200 0.728
1994 230000 1254000 146000 182300 0.757
1995 70000 1358000 156000 241000 0.388
1996 159000 1210000 354000 166200 0.368
1997 49000 1072000 224000 169700 0.521
1998 68000 690000 274000 79800 0.280
1999 199000 1219000 163000 92700 0.569
2000 43000 1239000 191000 184700 0.475
2001 325000

Average 132111 213286 275470 0.844
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3.5.13 Sandeel

3.5.13.a Sandeel in Sub-area IV

Catches for the total North Sea are given by country in
Table 3.5.13.1 and by the Sub-areas sbown in Figure
3.5.13.1 and Table 3.5.13.2.

State of stock/exploitation: The stock is within safe
bioiogical limits. SSE in 200I is estimated to be above
the proposed Bp,. SSE bas declined since the historical
high SSE in 1998.

Management objectives: There are no management
objectives set for this stock. There is a need to develop
management objectives that ensure that the stock
remains high enongh to provide food for a variety of
predator species.

bb fAfPrecau IOnarv ~DDroac re erence noints unc anped since 1999):

ICES considers that: ICES proposes that:

Bum is 430 000 t Bp, is 600 000 t

Technical basis·

Bum is 430 000 t, the lowest observed biomass Bpa is set to 1.4* B1im

Fum None advised Fp, None proposed

Advice on Management: None.

Relevant factors to be considered in management:
The stock can sustain current fishing mortality.
Sandeels are important prey for many marine predators.
Fishing mortality should not be allowed to increase
because the consequences of removing a larger fraction
of the food-biomass for other biota are unknown.
Management of fisheries should try to prevent local
depletion of sandeel aggregations, particularly in areas
where predators congregate.

Elaboration and special conunent: Sandeel is taken
by trawlers using small mesh gear. The fishery is
seasonal, taking place mostly in the spring and
summer. Most of the catch consists of Ammodytes
marinus and there is little by-catch of TAC species.
Sandeels are largely stationary after settlement and the
North Sea sandeel must be considered as a complex of
local populations. Recruitment to local areas may not
only be related to the local stock, as interchange
between areas seems to take place during the early
phases of life before settlement. The Shetland sandeel
stock is assessed as a separate unit.

Comparison with previous assessment and advice:
The assessment and advice is consistent with those
from previous years.

Catch forecast for 2002: No forecast is possible for
this stock, because catches in 2002 will consist
primarily of recruiting year classes whose abundance
cannot currently be estimated.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).
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Catcb data (Tables 3.5.13.1-3):

1987 No advice'; No advice' 825

1988 No advice'; No advice' 893

1989 No advice'; No advice' 1039

1990 No advice'; No advice' 591

1991 No advice'; No advice' 843

1992 No advice'; No advice' 855

1993 No advice'; No advice' 579

1994 No advice'; No advice' 786

1995 Can sustain current F'; No advice' 918

1996 Can sustain current F 777

1997 Can sustain current F 1138

1998 Can sustain current F 1000 1004

1999 Can sustaiu current F 1000 735

2000 Can sustain current F 1020 699

2001 Can sustain current F 1020

2002 Can sustain current F

'Southern stock component. 'Northern stock component. Weights in '000 t.
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Table 3.5.13.1 SandeeI in the North Sea. Landings ('000 t), 1952-2000. (Data provided by Working Group
members.)

Year Denmark Germany Faroes I Ireland Netherlands Norway Sweden UK Total
1952 1.6 1.6
1953 4.5 + 4.5
1954 10.8 + 10.8
1955 37.6 + 37.6
1956 81.9 5.3 + 1.5 88.7
1957 73.3 25.5 3.7 3.2 105.7
1958 74.4 20.2 1.5 4.8 100.9
1959 77.1 17.4 5.1 8.0 107.6
1960 100.8 7.7 + 12.1 120.6
1961 73.6 4.5 + 5.1 83.2
1962 97.4 1.4 10.5 109.3
1963 134.4 16.4 11.5 162.3
1964 104.7 12.9 10.4 128.0
1965 123.6 2.1 4.9 130.6
1966 138.5 4.4 0.2 143.1
1967 187.4 0.3 1.0 188.7
1968 193.6 + 0.1 193.7
1969 112.8 + 0.5 113.3
1970 187.8 + + 3.6 191.4
1971 371.6 0.1 2.1 8.3 382.1
1972 329.0 + 18.6 8.8 2.1 358.5
1973 273.0 1.4 17.2 1.1 4.2 296.9
1974 424.1 6.4 78.6 0.2 15.5 524.8
1975 355.6 4.9 54.0 0.1 13.6 428.2
1976 424.7 44.2 18.7 487.6
1977 664.3 11.4 78.7 5.7 25.5 785.6
1978 647.5 12.1 93.5 1.2 32.5 786.8
1979 449.8 13.2 101.4 13.4 577.8
1980 542.2 7.2 144.8 34.3 728.5
1981 464.4 4.9 52.6 46.7 568.6
1982 506.9 4.9 46.5 0.4 52.2 610.9
1983 485.1 2.0 12.2 0.2 37.0 536.5
1984 596.3 11.3 28.3 32.6 668.5
1985 587.6 3.9 13.1 17.2 621.8
1986 752.5 1.2 82.1 12.0 847.8
1987 605.4 18.6 193.4 7.2 824.6
1988 686.4 15.5 185.1 5.8 892.8
1989 824.4 16.6 186.8 11.5 1,039.1
1990 496.0 2.2 0.3 88.9 3.9 591.3
1991 701.4 11.2 128.8 1.2 842.6
1992 751.1 9.1 89.3 0.5 4.9 854.9
1993 482.2 95.5 1.5 579.2
1994 603.5 10.3 165.8 5.9 785.5
1995 647.8 263.4 6.7 917.9
1996 601.6 5.0 160.7 9.7 776.9
1997 751.9 11.2 350.1 24.6 1,137.8
1998 617.8 11.0 + 343.3 8.5 23.8 1,004.4
1999 500.1 13.2 0.4 + 187.6 22.4 11.5 735.1
2000 541.0 + 119.0 28.4 10.8 699.1

+ = less than half unit.
- = no information or no catch.
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Table 3.5.13.2 Annual landings ('000 t) of Sandeel by area of the North Sea (Denmark, Norway and Scotland).
Data provided by Working Group members.

Area Assessment area
Year 1A 1B 1C 2A 2B 2C 3 4 5 ( Shetland Northern Southern
1972 98.8 28.1 3.9 24.5 85.1 0.0 13.5 58.3 6.7 28.( 0 130.6 216.3
1973 59.3 37.1 1.2 16.4 60.6 0.0 8.7 37.4 9.6 59.0 0 107.6 182.4
1974 50.4 178.0 1.7 2.2 177.9 0.0 29.0 27.4 11.7 25.~ 7.4 386.6 117.1
1975 70.0 38.2 17.8 12.2 154.7 4.8 38.2 42.8 12.3 19." 12.9 253.7 156.5
1976 154.0 3.5 39.7 71.8 38.5 3.1 50.2 59.2 8.9 36. 20.2 135.0 330.6
1977 171.9 34.0 62.0 154.1 179.7 1.3 71.4 28.0 13.0 25.3 21.5 348.4 392.3
1978 159.7 --50.2-- 346.5 --70.3-- 42.5 37.4 6.4 27.2 28.1 163.0 577.2
1979 194.5 0.9 61.0 32.3 27.0 72.3 34.1 79.4 5.4 44.3 13.4 195.3 355.9
1980 215.1 3.3 119.3 89.5 52.4 27.0 90.0 30.8 8.7 57.1 25.4 292.0 401.2
1981 105.2 0.1 42.8 151.9 11.7 23.9 59.6 63.4 13.3 45.1 46.7 138.1 378.9
1982 189.8 5.4 4.4 132.1 24.9 2.3 37.4 75.7 6.9 74." 52.0 74.4 479.2
1983 197.4 - 2.8 59.4 17.7 - 57.7 87.6 8.0 66.( 37.0 78.2 419.0
1984 337.8 4.1 5.9 74.9 30.4 0.1 51.3 56.0 3.9 60.2 32.6 91.8 532.8
1985 281.4 46.9 2.8 82.3 7.1 0.1 29.9 46.6 18.7 84.5 17.2 79.7 513.5
1986 295.2 35.7 8.5 55.3 244.1 2.0 84.8 22.5 4.0 80.3 14.0 375.1 457.4
1987 275.1 63.6 1.1 53.5 325.2 0.4 5.6 21.4 7.7 45.1 7.2 395.9 402.8
1988 291.1 58.4 2.0 47.0 256.5 0.3 37.6 35.3 12.0 102. 4.7 384.8 487.6
1989 228.3 31.0 0.5 167.9 334.1 1.5 125.3 30.5 4.5 95.1 3.5 492.4 526.3
1990 141.4 1.4 0.1 80.4 156.4 0.6 61.0 45.5 13.8 85.5 2.3 219.5 366.7
1991 228.2 7.1 0.7 114.0 252.8 1.8 110.5 22.6 1.0 93.1 + 372.9 458.9
1992 422.4 3.9 4.2 168.9 67.1 0.3 101.2 20.1 2.8 54.' 0 176.7 668.6
1993 196.5 21.9 0.1 26.2 164.9 0.3 88.0 26.6 3.9 48.' 0 276.0 301.9
1994 157.0 108.6 - 61.7 203.4 2.7 175.0 16.0 2.8 42.( 0 489.7 279.5
1995 322.4 43.9 147.4 86.7 169.5 1.0 59.4 26.6 5.3 55.s 1.3 421.2 496.8
1996 310.5 18.6 31.2 40.8 153.0 4.5 134.1 12.7 3.0 52. 1.0 341.2 419.5
1997 352.0 53.3 8.9 92.8 390.5 1.2 112.9 18.1 4.7 88.( 2.4 566.8 535.8
1998 282.2 58.3 2.0 90.3 395.3 1.0 40.6 34.5 4.2 63A 5.2 497.2 480.7
1999 266.7 32.6 0.1 132.8 167.9 0.0 48.0 16.9 2.7 27.' 4.2 248.7 446.4
2000 226.1 29.2 0.0 87.2 139.9 0.3 111.7 20.4 8.3 43.3 4.3 281.0 385.4

Assessment areas: Northern - Areas 1B, 1C, 2B, 2C, 3.
Southern - Areas lA, 2A, 4, 5, 6.

316 ICES Cooperative Research Report No. 246



Table 3.5.13.3 Sandeel in Sub-area IV.

Year Recruitment Total Stock SSB Landings MeanF
Age 0 Biomass Ages 1-2

thousands tonnes tonnes tonnes
1976 456000000 665000 487600 0.670
1977 629000000 387000 785600 0.740
1978 448000000 556000 786800 0.770
1979 605000000 751000 577800 0.750
1980 225000000 619000 728500 0.870
1981 976000000 692000 568600 0.540
1982 241000000 461000 610900 0.570
1983 869000000 1704000 1207000 536500 0.488
1984 228000000 2265000 711000 668500 0.351
1985 1206000000 1549000 1121000 621800 0.961
1986 630000000 2687000 457000 847800 0.559
1987 201000000 2940000 1633000 824600 0.435
1988 723000000 1904000 1509000 892800 0.780
1989 332000000 1904000 512000 1039100 0.692
1990 651000000 1296000 670000 591300 0.791
1991 830000000 1702000 484000 842600 0.731
1992 325000000 2176000 724000 854900 0.482
1993 634000000 1800000 1164000 579200 0.356
1994 877000000 2524000 858000 785500 0.536
1995 358000000 3918000 1109000 917900 0.423
1996 2070000000 2203000 1137000 776900 0.473
1997 358000000 5800000 692000 1137800 0.357
1998 449000000 2700000 1903000 1004400 0.531
1999 880000000 2072000 1081000 735100 0.491
2000 572000000 3086000 707000 699200 0.549
2001 825000

Average 630920000 870577 756068 0.596
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State of stock/exploitation: Safe biological limits bave
not been defined for this stock. An assessment based on
survey data alone suggests that the SSB in 2000 is close
to its lowest observed value and that recent recruitment
has been weak. It is believed that fishing mortality is
well below natural mortality. This means that natural
processes largely drive stock variations. Landings in
2000 were 4871 t, slightly higher than in 1999, but
below the TAC of? 000 t.

Management objectives: The Shetland sandeel fishery
re-opened in 1995 snbject to a multi-annual
management regime. This was revised for the 1998
fishing season onwards. The new regime consists of an
annual TAC of 7 000 t and a closure during the months
of June and July. The seasonal closure is to avoid any
possibility of direct competition between the fishery and
seabirds during the chick-rearing season. There is also
a limit on vessel size to boats of 20 m or less. Tbese
arrangements were renewed in 2001 for another three
years.

3.5.13.b Sandeel in the Shetland area

In some years most of the recruitment comes from
spawning areas away from Shetland. The availability of
O-group sandeel is, therefore, not closely linked to the
local spawning population. The sandeel population is
also an importaut food source for other predator species
in the Shetland area.

Elaboration and special comment: The previous
assessment was undertaken in 1997 and was based on
survey and commercial age composition data. Because
fishing mortality appears to be very low compared with
natural mortality, the current assessment uses a model,
which only attempts to estimate total mortality. The
model calculates age-dependent total mortality from
survey data alone. This assessment is consistent with
the 1997 assessment, but is subject to high uncertainty.
It indicates that SSB has declined recently and that
recent recruitment has been poor. If these indications
are correct then the SSB is likely to decline further in
the short-term.

Advice on management: None.

Relevant factors to be considered in management:
Due to the low SSB and recent poor recruitment, ICES
considers that it is appropriate to review the current
management agreement before 2004.

Fishing grounds are close inshore and often adjacent to
large colonies of seabirds for which the sandeel
population is an importaut food supply, especially
during the breeding season. For some seabird species
the availability of O-group sandeel as prey is very
importaut.

ICES Cooperative Research Report No. 246

The sandeel population at Shetland is not a separate
stock, but forms part of a larger complex of sub
populations. Estimates of the consumption of sandeel
by seabirds and other predators greatly exceed the
quantities taken by the fishery in recent years.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).
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Catches in the total North Sea are given in Table 3.5.13.1. For the Shetland Area see Table 3.5.13.2.

Weights in '000 t.

Sandeel in the Shetland Area

Landings
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3.5.14

3.5.14.a

Pandalus borealis

Pandalus borealis in Division IVa (Fladen Gronnd)

State of stock/exploitation: The current state of the
stock is unknown. During the last 10 years total
landings fluctuated between a low of around 500 t to a
high of about 6 000 t. Total effort has been at a
relatively low level in 1999 and 2000.

Relevant factors to be considered in management:
The fishery is highly dependent on year class strength.
Only age groups 2 and 3 at the beginning of the year
and age groups I and 2 at the end of the year are
caught. There is no basis for defining biological
reference points for this stock.

Elaboration and special conunent: No assessment was
conducted in 2001.

A main characteristic of the FIaden stock of Pandalus
is that the catches consist of mainly 2 age groups.

ICES Cooperative Research Report No. 246

During the first two quarters of the year age groups 2
and 3 normally dominate the catches. During quarter 4
age group 3 usually disappears from the catches, while
age group I adds to the catches. Because of the few age
groups constituting this stock predictions for the Fladen
fishery are possible only if very reliable information on
recruitment is available.

The FIaden stock is mainly exploited by Danish and
UK trawlers normally using 35 mm cod-end mesh size.
It is a targeted fishery on Pandalus with low by-catches
of other species. In recent years the by-catch in the
Danish fishery of other species was estimated to be
11% of the total landings.

Source of information: Report of the Pandalus
Assessment Working Group, Charlottenlund, Denmark,
August 2001 (ICES CM 2002/ACFM:04).
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Catch data(Table 3.5.14.a.l):
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Table 3.5.14.a.1 Landings in tonnes of Pandalus borealis from the Fladen Ground (Division IVa) as estimated by
the Working Group.

Year Denmark Norwav Sweden UK (Scotland) Total
1972 2204 - - 187 2391
1973 157 - - 163 320
1974 282 - - 434 716
1975 1308 - - 525 1833
1976 1552 - - 1937 3489
1977 425 112 - 1692 2229
1978 890 81 - 2027 2998
1979 565 44 - 268 877
1980 1122 76 - 377 1575
1981 685 1 - 347 1033
1982 283 - - 352 635
1983 5729 8 - 1827 7564
1984 4553 13 - 25 4591
1985 3649 - - 1341 4990
1986 3416 - - 301 3717
1987 7326 - - 686 8012
1988 1077 2 - 84 1163
1989 2438 25 - 547 3010
1990 1681 3 4 365 2053
1991 422 31 - 53 506
1992 1448 - - 116 1564
1993 1521 38 - 509 2068
1994 1207 0 - 35 1242
1995 4578 30 - 1298 5906
1996 3858 32 - 1893 5783
1997 2892 9 - 365 3266
1998 2900 3 - 1365 4268
1999 1090 9 - 456 1555
2000 1482 - - 378 1860
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3.5.14.b Pandalus borealis in Division IYb (Faro Deeps)

State of stock/exploitation: The state of the stock is
unkoown.

There is no basis for defining biological reference
points for this stock.

In recent years this fishery has yielded very low annual
landings (0-5 t) and in 2000 no landings were reported.

Source of information: Report of the Pandalus
Assessment Working Gronp, Charlottenlund, Denmark,
August 2001 (ICES CM 2002/ACFM:04).

Elaboration and special counnent: ICES has never
assessed the stock.

Catch data (Table 3.5.14.b.l):

1111I1111111111111'11'11.';ill'111111111111111111111111;illlll;'111!11111111111111;llli;II'IIIIIIIIIIIIII'111liI'illlliillil1l'111111111I,!;11111111111
1987 No advice 0.39
1988 No advice 0.50
1989 No advice 0.25
1990 No advice 0.15
1991 No advice 0.00
1992 No advice 0.00
1993 No advice 0.00
1994 No advice 0.00
1995 No advice 0.17
1996 No advice 0.06
1997 No advice 0.01
1998 No advice 0.01
1999 No advice 0
2000 No advice 0
2001 No advice
2002 No advice

Weights in '000 t.

Pandalus borealis in Division !Vb (Fam Deeps)

Landings

- 0.5g
,.. 0.4

0.6 ._,.~._.,~~".·~ ·_·.·.~·~~·.~,.,.w,."~".·.·,.·.._·~·~ ..~.~~_., ..~,.." ~.._ _w~.~_.~ ~.~ _.~_!

I
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(/) 0.3

'"c:0 0.2
c
.5 0.1

1997199219871982

O+'-',.u......,,u,~~1.4u,..=-r'.y..y..y.c,.u,.-~~.-,,u,.u,.-,.-,..~-i

1977
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Table 3.5.14.b.l Landings (t) of Pandalus borealis from Division IVb, the Faro Deeps as estimated by the
Working Group.

Year UK (England) UK (Scotland) Denmark Total
1977 227 No data 227
1978 91 2 93
1979 235 34 269
1980 203 17 220
1981 1 1
1982 0
1983 65 65
1984 30 30
1985 2 6 8
1986 137 57 106 300
1987 212 86 92 390
1988 91 25 384 500
1989 168 8 72 248
1990 144 + 1 145
1991 3 3
1992 1 1
1993 0
1994 4 4
1995 171 171
1996 58 2 60
1997 5 5
1998 5 5
1999 0
2000 0
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Anglerfish was previously assessed separately for the
North Sea (Sub-area IV) and the area west of Scotland

3.5.15 Anglerfish in Sub-area IV

(Sub-area VI). These components have now beeu
combiued and the assessment is presented in Section
3.7.7.
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3.6

3.6.1

Stocks in the Eastern Channel (Division VIId)

Overview

Major fleets

A large proportion of the Eastern Channel is in the
coastal zones (12 miles zone) which are exploited by
small-scale fisheries. The major fleets operating in this
area are: a French inshore fleet. mainly comprising
small vessels using various gears, an English inshore
fleet using fixed gear, English and Belgian offshore
beam trawlers and French offshore otter trawlers.

Both beam trawl fleets mainly target sole and take a
significant amount of plaice as a by-catch. Sole is also
taken in directed inshore UK fisheries using trammels
and in French fisheries using trammels and otter trawl.
The major part of the plaice landings originates from a
seasonal fishery in winter by French offshore otter
trawlers taking sole as by-catch. The major part of the
cod landings originates from French offshore trawlers
and inshore gill-netters. Cod is also taken as a by-catch
in other fisheries. Whiting are caught by inshore and
offshore French trawlers in the Channel in mixed
fisheries.

A pelagic trawl fishery takes place in the winter during
the herring spawning season.

Effort directed at flatfish increased consistently and
considerably in all fleets from 1975 and reached a peak
during 1989-1990, after which it has remained at that
level.

ICES Cooperative Research Repon No. 246

There are no separate TACs for cod and whiting in
Division VIId but they are part of a total TAC for the
whole of Sub-area VII excluding Division VIla. Sole is
managed by a TAC for the Division VIId and plaice is
managed by a TAC for VIId and VIle combined. TACs
for cod, whiting, plaice and sole in recent years have
generally not been restrictive.

Cod and whiting are assessed together with the North
Sea stocks; reference is made to Sections 3.5.1, 3.5.2
and 3.5.4.

In plaice, the spawning stock has been fairly constant
since 1992 although the estimates of fishing mortality
are rather variable. The stock is harvested outside of
safe biological limits. Although the spawning biomass
of the sole stock is above the proposed Bp" the
exploitation rate is high and unsustainable.

Pelagic species caught in Division VIId are herring
(Downs herring), horse mackerel, mackerel, and sprat.
These species are subject to TACs set over larger areas.
There are no separate estimates of the state of the
stocks in this area. Also no separate statistics on
catches and landings are available.
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3.6.2 Sole in Division Vlld (Eastern Channel)

State of stock/exploitation: The stock is within safe
biological limits. The SSB in 2001 is above Bp" and
the fishing mortality in 2000 was below Fp, •

Management objectives: No explicit management
objectives are set for this stock.

B,hn: Poor biological basis for definition. Bp,: Smoothed Blo" (no sign of impairment): 8 000 t.

F'hn is set equal to Flo", but poorly defined: analogy to Fp,: Between Fm" and 5'" % of Flo,,: SSB>Bp, and
North Sea and settin.g of 1.4 Fn, = 0.55. probability (SSBm,<B,,), 10%: 0.4

1999)

Fishing mortality for this stock has recently tended to
fluctuate around the proposed Fp,. For this reason, the
state of the stock with respect to the proposed Fp,

fluctuates correspondingly.

d .. Is ( hAfPr

Technical basis·

Advice on management: ICES recommends that
fishing mortality should be maintained below the
proposed Fp" corresponding to landings in 2002 of
less than 5 200 t.

ecau IOD3ry. \pproac re erence Dom unc3ru!e sInce :

ICES considers that: ICES proposes that:

There is currently no biological basis for defining Bum Bp, be set at 8 000 t. This is the lowest observed
biomass. at which there is no indication of impaired
recruitment.

F'hn is 0.55. This is a fishing mortality at or above which Fp, be set at 0.4. This F is considered to provide
the stock has shown continued decline. approximately 95% probability of avoiding F,hn•

Relevant factors to be considered in management:
Due to the large 1998 year class, SSB is expected to
remain above the proposed Bp, in the short-term,
providing fishing mortality does not exceed Fp,.

Comparison with previous assessment and advice:
The 2001 assessment is consistent with previous
assessments.

Catch forecast for 2002:
Basis: F(so) = F(98-00, scaled) = 0.34; Landings(2001) = 4.43; SSB(2002) = 13.1.

F(2002 onwards) Basis Catch Landings
(2002) (2002)

SSB (2003)

0.21 0.6 Fro 2.9 13.9
0.28 0.8 Fro 3.8 13.1
0.34 1.0 Fro ~6 123

5.2 11.7

ilflimiMfj~l$lml!lmiiM HlMiilml!;mn%ltAMiiliHiiflii
Weights in '000 t
Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: There is a low
probability of SSB falling below the proposed Bp, (8 kt)
if fished at F,q (0.34) in the medium-term.

landings and sole forms their main source of income.
The minimum mesh size in the sole fishery with towed
gears is 80 mm and iu the fishery with static gears
90mm.

Elahoration and special comment: There are 5 main
commercial fleets fishing for sole in Division VlId.
Belgian and English offshore beam trawlers (> 300 HP)
fish mainly for sole, but can switch to scallops or move
to adjacent areas. French offshore trawlers target
roundfish and take sole as by-catch. Numerous inshore
(under 10 m vessels) on the English and French coasts
using mainly fixed nets target sole in the spring and
autumn. The inshore vessels take over half the reported

Analytical assessment using catch-at-age and CPUE
data from commercial fleets and surveys. Under
reporting from the inshore fleet and mis-reporting by
beam trawlers, fishing in adjacent management areas is
thought to be significant. The lack of information on
this phenomenon contributes to the uncertainty of the
stock assessment and forecasts.
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Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldIR
Ages 3-8

About 50% of the predicted SSB in 2003 consists of
year classes whose strength is poorly defined.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak. June 2001, Hamburg, Germany (ICES
CM 2002/ACFM: 01).

Catch data (Tables 3.6.2.1-2):

Average Current
Fm~

Fa.1
Fmed

0.345
0.262
0.118
0.393

0.162
0.163
0.148
0.160

SSBIR

0.467
0.619
1.258
0.408

Ig~.••.;.••.••.i.i•.•·.i.•.•.'.•.;.·•.5t..•..ES....•....•....•.._.•.;..•..........;..•.....•..•...'..•...;......•..;...'..•..i.•••.,.·.•.•.•.'.•.i.•••.,.•.•.•.••.•.i.'.•.,.'.'.•i.•.i.•.•.•.i.•.;.'.•.,.·.•.i.•...•.•.;.•.•.'.•.•.•.•.•.•••..'... ;;; ••••;;;;;.;••;•••IWlI\$£\\fRn.;;•••••~E;i;;.; ••;.!?!~fII ••;; ;;L.!~;;i
t~¥<-.;i;;;;;;;;;;i~i!ll~li!!!~l!rJflji;;;;!f~glt;;i;!lmi!llgf;; IIllOOm\\J!MH
1987 Precautionary TAC 3.1 3.85 3.8 5.0

1988 Status quo (Shot) TAC 3.4 3.85 3.3 4.0

1989 Status quo (Shot) TAC 3.8 3.85 2.9 4.2

1990 No effort increase; TAC 3.7 3.85 3.0 4.1

1991 Status quo F; TAC 3.4 3.85 3.8 4.4

1992 TAC ";'2.7 3.5 3.8 4.1

1993 70% ofF(91)-2 800 t 2.8 3.2 3.4 4.5

1994 Reduce F <3.8 3.8 3.7 4.6
1995 No increase in F 3.8 3.8 3.7 4.5

1996 No long-term gain in increasing F 4.7 3.5 4.1 5.0
1997 No advice 5.23 3.8 5.0

1998 No increase in effort 4.5 5.23 3.0 3.7

1999 Reduce F to Fp, 3.8 4.7 3.9 4.2

2000 F < Fp• <3.9 4.1 3.8 3.6
2001 F< Fp• <4.7 4.6

2002 F < Fp, <5.2

Weights in '000 t. lCatch status quo F.

,.
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Sole in Division Vlld (Eastern Channel)

Landings
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Stock - Recruitment
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Table 3.6.2.1 Sole in Division VlId. Nominal landings (tonnes) as officially reported to ICES and used by the
Working Group.

Total Total used

Year Belgium France UK (E&W) Others reported Unallocated* byWG TAC

1974 159 469 309 3 940 -56 884

1975 132 464 244 1 841 41 882

1976 203 599 404 1,206 99 1,305

1977 225 737 315 1,277 58 1,335
1978 241 782 366 1,389 200 1,589

1979 311 1,129 402 1,842 373 2,215

1980 302 1,075 159 1,536 387 1,923
1981 464 1,513 160 2,137 340 2,477

1982 525 1,828 317 4 2,674 516 3,190

1983 502 1,120 419 2,041 1,417 3,458

1984 592 1,309 505 2,406 1,169 3,575
1985 568 2,545 520 3,633 204 3,837

1986 858 1,528 551 2,937 1,087 4,024

1987 1,100 2,086 655 3,841 1,133 4,974 3,850

1988 667 2,057 578 3,302 680 3,982 3,850

1989 646 1,610 689 2,945 1,242 4,187 3,850

1990 996 1,255 742 2,993 1,067 4,060 3,850
1991 904 2,054 825 3,783 599 4,382 3,850
1992 891 2,187 706 10 3,794 348 4,142 3,500
1993 917 1,907 610 13 3,447 1,064 4,511 3,200
1994 940 2,001 701 15 3,657 984 4,641 3,800
1995 817 2,248 669 9 3,743 840 4,583 3,800

1996 899 2,335 877 4,111 914 5,025 3,500

1997 1,306 1,609 933 3,848 1,135 4,983 5,230

1998 541 1,703** 803 3,047 647 3,694 5,230

1999 880 2,239** 769 3,888 350 4,238 4,700

2000 1,021 2,171 615 3,807 -158 3,649 4,100
* Unallocated mainly due to late reporting by some countries; also includes minor nnreported landings estimated by
the Working Group.
** Preliminary.
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Table 3.6.2.2 Sole in Division VIld (Eastern Channel).

Year Recruitment SSB Landings MeanF
Age I Ages 3-8

thousands tonnes tonnes
1982 13069 7827 3190 0.3518
1983 22191 9704 3458 0.3966
1984 22298 9149 3575 0.4098
1985 13498 10346 3837 0.3110
1986 27134 10952 4024 0.3715
1987 11616 9843 4974 0.5651
1988 27099 10083 3982 0.4023
1989 17439 8108 4187 0.5583
1990 46478 8810 4060 0.3934
1991 36519 7686 4382 0.4279
1992 36098 10422 4142 0.3559
1993 17660 12327 4511 0.3011
1994 28363 13044 4643 0.3453
1995 21835 12009 4583 0.3567
1996 21223 12019 5025 0.4347
1997 35223 10910 4983 0.5453
1998 24216 9286 3694 0.4152
1999 40624 11095 4238 0.4629
2000 312771 10271 3649 0.3446
2001 231522 126003 0.3400

Average 25851 10325 4165 0.4045
1 RCT3 estimate.
2GM 1982-1998.
3 Based on 1998-2000 mean weight at age.
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3.6.3 Plaice in Division VIId (Eastern Channel)

State of stock/exploitation: The stock is harvested
outside safe biological limits. SSB in 2001 is estimated to
be above the proposed Bp" and has fluctuated near this
level since 1992. However, fishing mortality in 2000 is
estimated to have been well above the proposed F...

Management objectives: No explicit management
objectives are set for this stock. However, for any
management objectives to meet precautionary criteria,
their aim should be to reduce or maintain F below the
proposed Fp, and to increase or maintain the spawning
stock biomass above the proposed Bp,.

999)d(Precautionarv Approach reference points unchal12e since 1 :

ICES considers that: ICES proposes that:

B'im is 5 600 t, the lowest observed biomass. Bp, be set at 8 000 t. This affords a bigh probability of
maintaining SSB above B,im, taking into account the
uncertainty of the assessment.

F lim is 0.54, the fishing mortality estimated to lead to Fp, be set at 0.45. This F is considered to provide
stock collapse. approximately 95 % probability of avoiding F ,im, taking

into account the uncertainty of the assessment.

Technical basis'

B* IS equilibrium SSB at Fp, •

.
B,im: B,,,,: 5 600 t. Bp,: 1.4 B'im : 8 000 t.

Flim: Floss: 0.54 Fpa: sin % of Floss; B*>Bpa
and P(SSBm <B,J<10 %:0.45

. .

Advice on management: ICES recommends that
FIShing mortality in 2002 be reduced to less than the
proposed Fp, (0.45), corresponding to landings in 2002
of less than 5 800 t.

Relevant factors to be considered in management: The
TAC is set for Divisions Vlld and VIle combined. The
plaice stock in Division VIle is also barvested outside

safe biological limits and the advice for the two stocks is
consistent.

Comparison with previous assessment and advice:
The current assessment is consistent with previous
assessments. The increase in the forecast landings for
2002 corresponding to the proposed Fp" compared to
the advice last year, is attributable to the projected
increase in stock size in 2002.

Catch forecast for 2002:
Basis: F(200l) = F (98-00, scaled) = 0.52; Landings(2001) = 6.37; SSB(2002) =9.85.

F(2002 onwards) Basis Catch (2002) Landin s (2002) SSB (2003)
0.31 0.6 F 4.3 4.3 11.9
0.42 0.8 F 5.5 5.5 10.8
0.45 F ,= (O.87*F ) 5.8 5.8 10.5

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
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Medium- and long-term projections: At status quo
fishing mortality or lower, there is a high probability of
remaining above Bp, in the medium-term.

Unfortunately, the information from the fishery was not
substantiated or verifiable.

Source of information: Report of the Working Group on
the Assessment of Demersal Stocks in the North Sea and
Skagerrak, June 2001, Hamburg, Germany (lCES CM
2002lACFM: 01).

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comments: In the Channel,
plaice are taken mainly in a mixed flatfish fishery by
otter and beam trawlers. There is a directed fishery in
winter by French offshore otter trawlers. Large numbers
of plaice are discarded.

The analytical assessment uses CPUE data from 3
commercial fleets and 3 surveys. The time series is short
and data prior to 1985 are considered to be uureliable.
The estimates of fishing mortality and SSB are not very
precise. Discards are not included in the assessment.
Anecdotal information from the fishery suggests that
catch rates in 2001 have been lower than in 2000, which
may indicate that the assessment may be too optimistic.

Catch data (Tables 3.6.3.1-2):

Average Current
Fmu

FO.l

Fmed

Fish Mort
Ages 2-6

0.519
0.190
0.110
0.572

Yield/R

0.257
0.301
0.281
0.251

SSBIR

0.399
1.465
2.488
0.351

1987 PrecautionaryTAd 6.81 8.3 7.9 8.4

1988 PrecautionaryTAC' 6.9' 9.96 9.1 10.4

1989 Nofucrease in effort' 11.7' 11.7 6.7' 8.8

1990 NoincreaseinF;TAC 10.7' 10.7 7.8' 9.0

1991 TAC 8.8' 10.7 7.4' 7.8

1992 Status quo F gives mean SSB 7.6' 9.6 6.2 6.3

1993 Within safe biologicallirnits 6.4' 8.5 4.8 5.3

1994 No19llg-termgainsinincreasedF 9.1 5.6 6.1
1995 No increase in F 5.6 8.0 4.6 5.1
1996 No long-term gains in increasing F 6.5 7.53 4.6 5.4

1997 No advice 7.09 5.3 6.3

1998 Reduce F in 98 by 30% from 96 value 4.3 5.7 4.8 5.8

1999 Fishing atFp, 6.3 7.4 5.4 6.3
2000 Fishing atFp, 4.9 6.5 5.6 6.0

2001 Fishing at <F", <4.4 6.0

2002 Fishing at <F", <5.8

ITACs for Divisions VIId,e. 'For France Division Vl1d landings are estimated by ICES from combined VIId,e landings
'Catcb at status quo F. Weights in '000 t.
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Plaice in Division VIId (Eastern Channel)
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Stock - Recruitment
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Table 3.6.3.1 Plaice in Division VIld (Eastern Channel). Nominal landings (tonnes) as officially reported to
ICES.

Year Belgium Denmark France UK (E&W) Others Total Un- Total as
reported allocated used byWG

1976 147 I ' 1.439 376 1,963 1.963
1977 149 81 ' 1.714 302 2,246 2,246
1978 161 156' 1,810 349 2,476 2,476
1979 217 28' 2,094 278 2,617 2,617
1980 435 112' 2,905 304 3,756 -1,106 2,650
1981 815 3.431 489 4,735 34 4,769
1982 738 3,504 541 22 4,805 60 4,865
1983 1,013 3,119 548 4,680 363 5,043
1984 947 2,844 640 4,431 730 5,161
1985 1,148 3,943 866 5,957 65 6,022
1986 1,158 3,288 828 488 ' 5,762 1,072 6,834
1987 1,807 4,768 1,292 7,867 499 8,366
1988 2,165 5,688 ' 1,250 9,103 1,317 10.420
1989 2,019 3,265 1 1,383 6,667 2,091 8,758
1990 2,149 4,170 1 1,479 7,798 1,249 9,047
1991 2,265 3,606 1 1,566 7.437 376 7,813
1992 1,560 1 3,099 1,553 19 6,232 105 6,337
1993 877 2,792 1,075 27 4,771 560 5,331
1994 1,418 3,199 993 23 5,633 488 6,121
1995 1,157 2,598 2 796 18 4,569 561 5,130
1996 1,112 2,630 ' 856 4,598 795 5,393
1997 1,161 3,077 1,078 5,316 991 6,307
1998 854 3,276 '.3 700 4,830 932 5,762
1999 1,306 3,388 '.3 743 5.437 889 6,326
2000 1,315 3,513 2 752 5,580 434 6,014

'Estimated by the Working Group from combined Division VIld,e.
'Includes Division VIle.
3Provisional.
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Table 3.6.3.2 Plaice in Division Vlld (Eastern Channel).

Year Recruibnent SSB Landings MeanF
Age I Ages 2-6

thousands tonnes tonnes
1980 25542 5584 2650 0.3632
1981 12855 6558 4769 0.4743
1982 25207 7574 4865 0.4935
1983 19960 8123 5043 0.4995
1984 25040 7454 5161 0.5869
1985 29732 8136 6022 0.5140
1986 60327 10064 6834 0.5537
1987 31298 13429 8366 0.4738
1988 26480 13126 10420 0.5113
1989 16300 14169 8758 0.5599
1990 18856 13432 9047 0.5760
1991 21749 10199 7813 0.6989
1992 27966 8011 6337 0.6014
1993 13235 8359 5331 0.4142
1994 17357 8572 6121 0.5996
1995 25475 7937 5130 0.4967
1996 31404 7577 5393 0.5494
1997 41838 6916 6307 0.9588
1998 18156 7558 5762 0.6078
1999 31167 8040 6326 0.6171
2000 26793 9519 6015 0.5188
2001 239461 95202 0.5200

Average 25940 9084 6308 0.5540
1GM 1980-1998.
2 Based on 1998-2000 mean weight at age.
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3.7

3.7.1

Fisheries

Stocks in Sub-area VI

Overview

To a large extent, the roundfish fishery in Division Via
is an extension of the similar fishery in the North Sea.
The demersal fisheries in Division Via are
predominantly conducted by otter-trawlers fishing for
cod, haddock, anglerfish and whiting, with by-catches
of saithe, megrim and lemon sole. These trawlers use
mesh sizes of 80-100 mm depending on area and may at
times discard considerable amounts of young haddock
and whiting. The majority of these vessels are locally
based Scottish trawlers using 'light-trawls', but trawlers
from Ireland, Northern Ireland, England, France and
Germany also participate in this fishery. The importance
of Scottish seiners essentially targeted at haddock has
been declining in recent years as many of these vessels
have been converted to trawlers. A 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 By-catches in this fishery
include megrim and cod.

The larger Scottish trawlers and Irish trawlers fish for
haddock at Rockall when opportunities arise for good
catches from the Division Vlb stock. Although young
saithe are caught by coastal trawlers, the fishery for
saithe essentially takes place on the shelf edge to the
west and northwest 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 sununer in some years.

Some 200 Scottish trawlers also take part in fisheries for
Nephrops on inshore grounds. Some use 70mm mesh
with 80mm square mesh panel, but others use 100mm
mesh to avoid the by-catch limitations associated with
the smaller mesh size. These boats also land small
quantities of haddock, cod, whiting and small saithe, bnt
discard large amounts of whiting and haddock.

The pelagic fishery for herring is mainly operated by
UK vessels in the north, and by Irish vessels in a roe
fishery 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 rednced misreporting
since 1997. The Clyde berring fishery has declined
sbarply in recent years as the stock has suffered from a
series of low recruitments. Recent TACs have not been
taken and the catches have been less than I 000 t since
1991.
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There is a directed trawl fishery for mackerel and horse
mackerel in the area. The mackerel fishery mainly takes
place in the fourth and flfst 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 VIa 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, depending on the availability of the
resource and of processing facilities at Shetland,
Denmark and Faroe. By-catches in this fishery are very
small. The Norway pout fishery is conducted mainly by
Danish vessels.

State of stocks

The assessments of demersal and herring stocks in Sub
area VI continued to be hampered by the poor quality of
catch data due to misreporting, although this has
become less of a problem for roundfish species in recent
years. Quantities misreported during 1992-1995 were
estimated for Division Via cod, and estimates of area
misreporting since 1987 were made for anglerfish and
megrim. The distribution of reported catch data were
also examined to estimate the likely extent of
misreporting of herring between the North Sea and
Division VIa North.

It is likely that the stocks of haddock, saithe, anglerfish
and megrim in Division VIa are closely reIated to those
of the same species in the North Sea. The saithe stock is
now assessed as part of the North Sea stock, and the
pattern of haddock recruitment in the two areas is very
similar.

All roundfish stocks in Sub-area VI are outside safe
biological limits and ICES advice points to the need of
reducing fishing mortality in the relevant fisheries.

The stock of cod is outside safe biological limits and the
spawning stock size in 2000 is at a record low. Analysis
indicates that with current rates of exploitation it is very
unlikely to achieve safe limits in the medium-term. Due
to the poor state of the cod in Division VIa, emergency
measures were enacted by the ED for 2001 prior to the
agreement and implementation of a five year cod
recovery plan to start in 2002. The principal regulatory
measure for 2001 other than the TAC, was the
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establishment of three controlled areas from 6 March 
30 April 2001. The regulations sought to minimise cod
catches but also to minimise Ihe effect of Ihe measures
on certain pelagic and shellfish fisheries. Consequently,
derogations existed for: purse seine and pelagic trawls
targeting pelagic fish species; dredges, pots and creels;
and for Ihe inner Clyde area, Nephrops trawls. The aim
of the controlled areas was to allow as many cod as
possible to spawn before Ihe end of April 2001 when the
spawning season fmishes (Commission Regulation (Be)
No. 456/2001). Consequently, the regulation targeted
areas where high catch rates of cod are usually
experienced during March and April. The controlled
areas were not defined for the purposes of regulating
fishing effort on the cod stock in this area. No measures
were applied to regulate effort displaced during the
period of Ihe control.

The haddock spawning stock in Division VIa is above
Bp" but fishing mortality is above Fp,. The spawning
biomass in Division VIb is below Bp, for Ihis stock, and
fishing mortality is in excess of Fp,.

The whiting stock in Division VIa is outside safe
biological limits, wilh spawning biomass in 2001 below
Bp" and fishing mortality above Fp,.

Concerns Ihat catch-rates of megrim and anglerlish are
being sustaine.d by continual expansion into new areas
mean that assessments of these species are not
considered sufficiently reliable to be used as the basis of
advice. However, Ihere are indications Ihat fishing
mortality onanglerfish may not be sustainable in Ihe
long term. The fish are exploited at an early age due to
Iheir size and shape, and are subject to considerable
fishing mortality prior to first maturity. The expansion
of this fishery has been furlher accelerated by diversion
of fishing effort from olher stocks subject to more
restrictive quotas in recent years and by market
opportunities. Fishing mortality on megrim appears to
be sustainable. However, Ihis may not remain Ihe case if
Ihe fishery expands further into deeper water.
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The assessment of Ihe stock of herring in Division VIa
Norlh has been impossible due to low precision in Ihe
data on catches, acoustic surveys and larvae surveys.
The state of Ihe stock is uncertain and it has not been
possible to assess Ihe status of Ihis stock wilh respect to
safe biological limits. The catches from Ihis stock have
been stable since 1991. The state of Ihe herring stock in
Division VIa Soulh is also uncertain and Ihe fishery
appears to be dependent on occasional strong year
classes. There are indications Ihat Ihis stock may have
declined considerably in recent years, and Ihat levels of
fishing morta1ity may be comparatively high. There is
evidence Ihat Ihe Clyde herring stock remains low.

When last assessed (in 1996) Ihe level of exploitation on
sandeel was moderate and Ihe SSB of this stock appears
to be high. The stock is, however, subject to large
variations depending on recruitment. Precautionary
management has been put in place on a three-year basis,
including a TAC and fishery closures after 31 July each
year, in order to reduce Ihe interaction wilh breeding
seabirds.

The fisheries for mackerel and horse mackerel exploit
Ihe soulhern and western components of mackerel and
Ihe western horse mackerel stock. Information on Ihese
widely distributed stocks is presented in Section 3.12.
The mackerel stock is considered to be inside safe
biological limits: Ihe spawning biomass is above Bp"

and fishing mortality is just below Fp,. Following Ihe
outstanding 1982 year class, which for more Ihan a
decade contributed a significant part of Ihe catches,
recruitment of horse mackerel has been weak. SSB is
bound to be low as Ihis year class is fished out and Ihe
snstainable yield is unlikely to be higher Ihan about 130
000 t per year.

The Nephrops stocks are assessed every two years. The
overall catches of Nephrops from Division VIa Norlh
have remained stable since Ihe ntid 1980s, and catch
rates of Ihe different stocks have fluctuated wilhout
trend.
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3.7.2 Cod

3.7.2.a Cod in Division VIa (West of Scotland)

State of stock/exploitation: The stock remains outside
safe biological limits. SSB has been declining since the
early 1980s and is currently at a record low, well below
Bp, and Bum. Fishing mortality in 2000 was far above
Fp, and Fjhn, and at the current rate of exploitation the
chance of a stock collapse is high. Fishing mortality
increased progressively over the period 1966 to 1987,
rising significantly between 1982 and 1985, and has
since remained high. In the last ten years, only one year

class has been above average and the 3 poorest year
classes have been recruited since 1995.

Management objectives: Due to the poor state of the
cod stock in Division Via, emergency measures were
enacted by the EU for 2001 prior to the agreement and
implementation of a five-year cod recovery plan to start
in 2002.

(PrecautlOnarv Approach reference points established in 1998 :

ICES considers that: ICES proposes that:

Bjhn is 14000 t Bp, be set at 22 000 t. This is considered to be the
minimum SSB required to ensure a high probability of
maintaining SSB above Bjhn, taking into account the
uncertainty of assessments. This also corresponds with
the lowest range of SSB during the earlier, more
oroductive, historical period.

F jhn is 0.8. Fishing mortalities above this have Fp, be set at 0.60. This F is considered to have a high
historically led to stock decline. probability of avoidin»; Fjhn.

Technical basis'.
Bjhn = smoothed estimate of Bj,~ (as enumerated in Bp, = previously set at 25000 t at which good
1998) recruitment is probable. Reduced to 22 000 t due to an

extended period of stock decline
Fjhn = F's above 0.8 have led to stock decline in early Fpa consistent with Bpa

1980's

Advice on management: ICES recommends a
rebnilding plan that will ensure a safe and rapid
recovery of SSB to a level in excess of 22 000 tons, If
a rebuilding plan is not implemented, ICES
recommends that fIShing mortality on cod should be
reduced to the lowest possible level in 2002. ICES
has repeatedly stated that for various reasons, TACs
alone are not effective in regulating fishing
mortality.

Even with no directed harvest or by-catch of cod iu
2002, SSB is forecast in the short-term to remain below
Bp, and close to Bjhn. All possible measures should be
considered for implementation iu the recovery plan.
Fishing effort displaced due to the cod rebuilding pian
in Division VIla, should not be permitted to target cod
in Division Via, or any other stocks considered to be
outside safe biological limits.

Relevant factors to be considered in management:
The EC regulation No. 45612001 of the Commission
targeted areas where high catch rates of cod are usually
experienced during March and April. The controlled
areas were not defined for the purposes of regulating
fishiug effort ou the cod stock in this area. No measure
was applied to regulate effort displaced during the
period of the control. It is uulikely that the controlled
areas in Division Via will significantly have affected
fishing mortality on cod in 2001. Up until 1999,
discard rates have beeu low, but have increased in
2000.

Cod is taken with whiting and haddock in a mixed
demersal fishery. Scottish Nephrops trawlers take a by
catch of cod. A by-catch of cod is takeu by French
vessels fishing for saithe. Management needs to take
this into account.

Comparison with previous assessment and advice:
Retrospective analysis indicates that the over
estimation of the stock may not be fully accounted for
in the current assessment and catch forecast. There are
substantial changes in the assessment compared to that
of last year; however, the status of the stock has
remained unchanged.
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Catch forecast for 2002:
Basis: F(200l) =F, =F(98-00 unsealed) =0.95; Landin s (2001) =4.2; SSB(2002) =5.7

F(2002 Basis Catch Landings SSB (2003) Probability (%)SSB
onwards) (2002) (2002) < B ,in 2003

0.00 0.0 0.0 0.0 14.0 <25

I Fp,= 0.60
Weights in '000 t
Shaded scenarios considered inconsistent witb a precautionary approach.

Probability (%)SSB
<B ,in 2010

<25

Source of information: Report of tbe Working Group
on tbe Assessment of Nortbern Shelf Demersal Stocks,
August 2001 (ICES CM 20021ACFM:02).

carefully examine tbe sensltlVlty on tbe assessment
before tbese data can be included. Discard data have
not been taken into account in the assessment model
and tbe youngest age groups are tberefore likely
underestimated. The quantities of fish mis-reported
during 1992-1995 are estimated in tbe assessment, but
tbe true quantities caught in tbose years remain
uncertain.

Yield and spawning biomass per Recruit
F-reference points:

Medium- and long-term projections: Altbough tbe
short-tenn forecast suggests some improvement in SSB,
medium-tenn analyses indicates tbat witb current rates
of exploitation, tbis improvement is very unlikely ever
to be sufficient to achieve Bp,.

Elaboration and special comment: The directed
fishery consists mainly of Scottish vessels using towed
gears. Since 1976, effort by Scottish heavy trawl and
seine effort has decreased, whilst tbat of light trawlers
has generally increased, particularly in more offshore
areas.

Immature cO<! in Division VIa are subject to high
fishing mortality. The fish are not fully mature until
age group i( increasing tbe susceptibility of tbe stock to
collapse.

Analytical.assessment is based on landings-at-age and
snrvey CPUB data. Discard rates have been low for
about 20 years and tbe data are variable. Discards of
one year old fish increased significantly in 2000.
Because discard data are noisy tbere is a need to

Catch data (Tables 3.7.2.a.I-2):

Average Current
Fm",

Fo.1
Fmed

Fish Mort
Ages 2-5

0.951
0.268
0.166
0.593

YieldfR

1.118
1.588
1.494
1.357

SSBfR

1.361
6.864
10.338
2.668

iilk1iiililiiii!!'II!!I11'lilllllllllllllllllllliliillllll\:iiiiIi·~Hii;~~~;};.;::::;;;;;~i;i~&;r,;;r;i;~;.~;;;
1987 Reduce F towards F=x 18.0 22.0 19.2 19.0
1988 No increase in F; TAC 16.0 18.4 19.2 20.4
1989 80% ofF(87); TAC 16.0 18.4 15.4 17.2
1990 80% ofF(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 9.3'
1993 70% of effort (89) 14.0 10.5 10.8'
1994 30% reduction in effort 13.0 9.1 10.1'
1995 Significant reduction in effort 13.0 9.6 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 Freduced to below Fp, <9.7' 11.8 4.3 4.2
2000 Recovery plan, 60 % reduction in F <4.2 7.48 2.84 3.1
2001 Lowest possible F, recovery plan 3.70
2002 Recovery plan or lowest possible F,

ITAC is for tbe whole of SUb-area Vbl, VI, XII and XIV. 'Not including misreporting. 'Including ACFM estimates of
misreporting. 41ncomplete data. 'For Via only. Weights in '000 t.
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Cod in Division VIa (West of Scotland)

Landings
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Table 3.7.2.a.l COD in Division VIa (West of Scotland).

1984 1985 1986 1987 1988 1989 1990 1991 1992

Belgium 22 48 88 33 44 28 6

Deumark 4 1 3 2 2 3

Faroes Islands 11 26

France 7,637 7,411 5,096 5,044 7,669 3,640 2,220 2,503 1,957

Germany 75 66 53 12 25 281 586 60 5

Ireland 2,316 2,564 1,704 2,442 2,551 1,642 1,200 761 761

Netherlands

Norway 231 204 174 77 186 207 150 40 171

Spaiu 64 28 85

UK (E. & W. & N.!.) 724 260 160 444 230 278 230 511 577

UK (Scotland) 9,483 8,032 4,251 11,143 8,465 9,236 7,389 6,751 5,543

Total 20,552 18,613 11,526 19,199 19,182 15,426 11,777 10,634 9,017

Uuallocated 720 -6 294 -228 1,231 1,743 399 293 240

As used by W.G. 21,272 18,607 11,820 18,971 20,413 17,169 12,176 10,927 9,257'

1993 1994 1995 1996 1997 1998 1999 2000

Belgium 22 1 2 + 11 1 + +

Denmark 2 + 4 2 + +

Faroes Islands nla

France 3,047 2,488 2,533 2,253 956 714' 842' 310'

Germany 94 100 18 63 5 6 8 6

Ireland 645 825 1,054 1,286 708 478 223 nla

Netherlands 2 1

Norway 72 51 61 137 36' 36' 79' 114'

Spain 16 + 6 42 45 nla

UK (E. & W. & N.!.) 524 419 450 457 779 474 381 280

UK (Scotland) 6,069 5,247 5,522 5,382 4,489 3,919 2,711 2,057

Total 10,475 9,131 9,660 9,580 6,992 5,671 4,289 2,767

Unallocated 281 883 -38 -153 42 43 -88 349

As used byW. G. 10,756' 10,014' 9,622' 9,427 7,034 5,714 4,201 3,116

* Preliminary.
, Estimated by TSA (2001 WG meeting).
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Table 3.7.2.a.2 Cod in Division VIa (West of Scotland).

Year Recruitment SSB Landings MeanF
Age 1 Ages 2-5

thousands tonnes toones
1966 15678 40660 17102 0.521
1967 6684 48333 22978 0.587
1968 9900 48892 24338 0.600
1969 41I4 38845 21599 0.714
1970 7618 27246 12652 0.576
1971 10941 23569 10657 0.543
1972 7200 25885 14695 0.673
1973 8676 25629 12262 0.620
1974 841I 25588 13636 0.646
1975 11274 26154 13162 0.556
1976 6654 28251 17406 0.718
1977 9925 22515 12619 0.655
1978 10221 25430 13521 0.642
1979 14615 24940 16089 0.756
1980 20323 29595 17879 0.687
1981 6125 37131 23865 0.671
1982 15286 35275 2151I 0.685
1983 10447 32325 21305 0.816
1984 15148 30169 21272 0.91I
1985 6151 23606 18607 1.004
1986 12694 19037 1I820 0.824
1987 30973 19384 18971 0.963
1988 3752 25936 20413 0.91I
1989 1I437 22554 17169 0.950
1990 4192 18008 12176 0.864
1991 7420 13932 10927 1.027
1992 12839 10262 9086 1.010
1993 5697 12708 10314 0.939
1994 7955 13444 8928 0.884
1995 621I 12834 9439 0.928
1996 2312 1I823 9427 1.053
1997 81I9 7392 7034 1.060
1998 2136 6073 5714 0.981
1999 1500 4825 4201 0.976
2000 5650 3445 3086 0.896
2001 5072 4480 0.950

Average 9260 22949 14453 0.800
'Short term geometric mean (1988-1999).
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Catch data are given in Table 3.7.2.b.1.

Special comments: Tbere is no infonnation on the
status of cod in Division Vlb. Official catch data are
incomplete. To set a TAC for this Division compatible
with management measures for Division Via cod, it is
proposed to adopt the most recent recorded landings.
The average recorded catch over 1997-1999 is 760 t.
2000 data are incomplete.

3.7.2.b Cod in Division VIb (Rockall)

Relevant factors to be considered in management:
TAC set for Division Vlb cod should not jeopardise a
rebuilding plljIl for cod in Division Via.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 20021ACFM:02).

Cod in Division Vlb (Rockall)
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Table 3.7.2.b.1 COD in Division VIb (Rockall).

Conntry 1984 1985 1986 1987 1988 1989 1990 1991 1992

Farces Islands 18 1 31 5

France 9 17 5 7 2

Germany 3 3 126 2

Ireland 400 236 235

Norway 373 202 95 130 195 148 119 312 199

Portngal

Russia

Spain 241 1200 1219 808 1345 64 70

UK (E. & W. & N.!.) 161 114 93 69 56 131 8 23 26

UK (Scotland) 221 437 187 284 254 265 758 829 714

Total 1.023 1.973 1,600 1,298 1,886 549 1.349 1,596 1,176

Country 1993 1994 1995 1996 1997 1998 1999 2000

Farces Islands 1 u/a

France

Germany 10 22 3 11 1

Ireland 472 280 477 436 153 227 148 nla

Norway 199 120 92 91 55' 51" 85' 152'

Portugal 5

Russia 7'

Spain 2 5 1 6 4 u/a

UK (E. & W. & N.!.) 103 25 90 23 20 32 22 4

UK (Scotland) 322 236 370 210 706 341 389 286

Total 1,097 661 1,031 775 962 660 659 450

* Preliminary.
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3.7.3 Haddock

3.7.3.a Haddock in Division VIa (West of Scotland)

State of stock/exploitation: This stock is harveSted
outside safe biological limits. SSB in 2001 is above Bp"

and the fishing mortality in 2001 was above Fp,. The
recruitment estimate of the 1999 year class is greater
than twice the average based on the last four years.

Management objectives: No explicit management
objectives are set for this stock.

bl" h d' 1998)h fAPrecautIonary \pproac re erence Domts esta IS e 10 :

ICES considers that: ICES proposes that:

Bum= 22 000 t Bp, be set at 30 000 t

Fum= not defined Fp, be set at 0.50

Technical basis'.
Bum = lowest observed SSB Bp, = Bum*1.4

Fum = not defined Fp, = high probability of avoiding SSB<Bp, in long term

Advice on management: Advice on management:
Fishing mortality in 2002 should be below Fp"

corresponding to a human consumption landing of
14100 t. However, due to the mixed nature of the
fisheries the fishing mortality for haddock in 2002
may have to be reduced further to achieve
consistency with the recovery plan for cod.

Relevant factors to be considered in management:
Haddock are taken with cod and whiting in a mixed
demersal fishery. The area closures for cod in Division
VIa in 2001 have had no measurable impact on the
haddock fishery in Division VIa.

A high proportion (up to 42% in weight, 1991-2000) of
the total haddock catch is discarded. The amount of
discard of the large 1999 year class (51 mill.) is already
around the estimated recruitment in the immediately
preceding years. The proposed mesh size increases that
are part of the cod recovery plan are likely to reduce

discards. Square mesh panels have been introduced in
the UK in 2000 in an attempt to reduce discarding.
Further gear measures were introduced in Scotland
during 2001. It is still too early to determine whether
these have been effective. If implemented effectively,
these measures should help in reducing discarding.
Measures to control by-catch and discarding of cod
should be implemented within a directed haddock
fishery.

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 22%
higher and SSB in 2000 38% lower in this year's
assessment compared to last year's assessment. The
principal change to the catch forecast compared with
that of last year is in part due to 65% higher estimates
of the 1999 year class in the current assessment
compared to the previous assessment. The basis for a
single stock fisbery advice is the sarne as last year.

Catch forecast for 2002:
Basis: F(2001) = F, = F(98-00) = 0.72; Catch(2001) = 31.7; Landin s(2001) = 16.4; SSB(2002) = 53.1.

F(2002 Basis Catch Discards Landings SSB (2003)
onwards)! (2002) (2002) (2002)

0.36 0.5* F,q 16.5 5.8 10.7
0.50 Fp, (0.69* F,q) 21.8 7.6 14.1

i!iMig~imni;mm~~i~ii;i;i !iiil~iii;
mH~itg;iiImmm!!Q~$iHIiI mIM~,~l

m;li;gl'@iilIlni!;i;IWiiiJt~M1i
Iinn;mt!iIIIll14il®i;n
@Iniri!$Iilll MMl1(~;®llIt
Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium term (10 year)
Probabilit (%) of SSB < B ,

<25%

<25%
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Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 20021ACFM:02).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldJR
Ages 2-6

Elaboration and special comment: The fishery is
dominated by Scottisb light trawlers. Effort by Scottish
seiners and heavy trawlers has declined since 1976.
Haddock in Division VIa are fully exploited by age
group 3, and also reach full maturity at that age.
Immature fish are subject to comparatively high fishing
mortality, and comprise a large fraction of the
discarded catch. High fishing mortality on immature
haddock increases the susceptibility of the stock to
over-exploitation.

Analytical age-based assessment uses landings-at-age
data, discard-at-age data, and indices from research
vessel surveys. Some misreporting of landings has
occurred in recent years, but this is not considered to
have significantly affected the results of the current
assessment.

Catcb data (Tables 3.7.3.a.1-2):

Average Current
Fm",

FO.l

Fmed

0.718
0.245
0.149
0.581

0.127
0.169
0.158
0.140

SSBIR

0.322
0.900
1.281
0.404

".~:.:.,.:,,:.:~.:.:.::ti:ttit:<:.:.:.: ...:...:.: ....:.;.:.:.;.;.:.:...:.;.;.....•.•••.•••.••.::••..••.••...•••::••..••••••.•::•••.••.••.•.•.•.•.::......'..;.;.:...... t'I:<:i;;;;:i:t~:::i:j;;;;<:i:t" :;:&~:ii;~:x:;;:;:i:t: ~M: +:;;;:1; '~::;lI'::i:':tt':I':ti;:j( ;ro: :i;i' , ~:::t:~::it
:'\J;~W·····<·~~~········:···:···· :;:;:::::;:::::,:,:t,," • , ' ~=*Y.U.t~ , :cis:~ '~fut;lw ' ~:kV.Ji "~~.J..:st.aru. ~.,..,x::,w~

Illlllllli~llil.lllllllliillllllll;:1111 .' ....'lailffiiigs' ..:. ·mAe~. ....~gi·.: "~l!i!mg >. <81m..... :. ~Wh:
1!!!li!;llii;);ii;:li:!i;;(ii;:;;;I;IIIII';lill"ITliiiii;;III:;;Ii!!!;i;i!i!!!';i;;;;'II!;i;liIHIFiI;;I:Iil!ili;liIl;;;
1987 R",!Iuce F towards Fm", 20.0 32.0 27 27.0 16.2 43.2
1988 No increase in F; TAC 25.0 35.0 21 21.1 10.2 31.3

1989 80% ofF(87); TAC 15.0 35.0 24 16.7 3.2 19.9

1990 80% ofF(88); TAC 14.0 24.0 13 10.1 5.4 15.5

1991 70% of effort (89) 15.2 10 10.6 9.2 19.8

1992 70% of effort (89) 12.5 7 11.4' 9.4' 20.8'

1993 70% of effort (89) 17.6 13 19.1' 16.9' 36.0'

1994 30% reduction in effort 16.0 9 14.2' 11.2' 25.4'

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 25.3

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 Fp, 14.3' 19.0 10 10.4 5.1 15.6

2000 Maintain F below Fp, <14.9' 19.0 7 7.1 8.5 15.6

2001 Reduce F below Fp, <11.2' 13.9

2002 Reduce F below Fp, <14.1'

'TAC is set for Divisions VIa and VIb (plus Vbl, XII & XN) combined with restrictions on quantity that can be taken
in VIa from 1990. 'Adjusted for misreporting. 'For VIa only. Weights in '000 t.
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Haddock in Division VIa (West of Scotland)
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Table 3.7.3.a.l Nominal catch (t) of HADDOCK in Division Via. 1986--2000, as officially reported to ICES.

Country 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Belgium 29 8 9 9 1 7 1 +
Denmark + + + + + + 1 1 1
Faroe Islands 1 13 1
France 4,956 5,456 3,001 1,3351

.' 8631,2 761 1
.' 761 1,132 753 671

Germany 25 21 4 4 15 1 2 9 19 14
Ireland 2,026 2,628 2,731 2,171 773 710 700 911 746 1,406
Norway 45 13 54 74 46 12 72 40 7 13
Spain
UK (E&W)' 222 425 114 235 164 137 132 155 254 322
UK (N.I.) 155 1 35
UK (Scot.) 12,955 18,503 15,151 19,940 10,964 8,434 5,263 10,423 7,421 10,367

Total 20,385 27,076 21,098 23,781 12,825 10,065 6,932 12,678 9,201 12,794
Landings as
usedbyW.G. 19,574 27,004 21,137 16,693 10,136 10,560 11,353 19,067 14,243 12,372

Discards 7,352 16,218 10,164 3,178 5,406 9,192 9,398 16,904 11,192 8,794
Unallocated
landings -811 -72 39 -7,088 -2,689 495 4,421 6,389 5,042 -423
Total as used
byW.G. 26,926 43,222 31,301 19,871 15,542 19,752 20,752' 35,971 25,435 21,166

Country 1996 1997 1998 1999 2000
Belgium 1 3 2 2 1
Denmark 1 +
Faroe Islands nla
France 445 270 394' 788 358'
Germany 2 1 1 2 1
Ireland 1,399 1,447 1,352 1,054 nla
Norway 16' 21 1 28 18 70'
Spain nla 4 nla
UK (E&W)' 448 493 458 315 199
UK (N.I.)
UK (Scot.) 10,790 10,352 12,125 8,630 5,933

Total 13,102 12,587 14,360 9.755 6,562
Landings as
usedbyW.G. 13,452 12,866 14,401 10,424 7,129

Discards 11,838 6,623 5,712 5,131 8,479
Unallocated
landings 350 279 41 669 567
Total as used
byW.G. 25,290 19,489 20,114 15,555 15,608
'Preliminary.
'Includes Divisions Vb(EC) and VIb.
'1989-2000 N. Ireland included with England and Wales.
nla =Not available.
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Table 3.7.3.a.2 Haddock in Division VIa (West of Scotland).

Year Recruitment SSB Catch MeanF
Age I Ages 2-6

thousands tonnes tonnes
1978 61273 33577 19526 0.75954
1979 145270 25714 28703 0.80234
1980 461781 31562 17474 0.62300
1981 54040 73284 33281 0.46358
1982 68952 96038 39698 0.38078
1983 40371 88045 36197 0.42142
1984 340475 63565 47416 0.65002
1985 72305 67766 41922 0.62916
1986 55346 61177 26714 0.42014
1987 248955 54896 43205 0.83432
1988 22758 47293 30690 0.77052
1989 14871 38098 19669 0.74156
1990 94714 22563 15537 0.65036
1991 105751 21618 19249 0.69426
1992 148896 28380 20512 0.60454
1993 131484 38341 35883 0.83164
1994 58862 37134 25381 0.72856
1995 164682 31759 20920 0.63848
1996 75551 35102 24830 0.83136
1997 88971 36029 19357 0.61930
1998 88921 32512 19936 0.76920
1999 29787 26534 15390 0.75722
2000 317560 19710 15305 0.62694
2001 105975 45260 0.72000

Average 124898 43998 26817 0.66534
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3.7.3.b Haddock in Division VIb (Rockall)

State of stock/exploitation: The stock remains ontside
safe biological limits. Fishing mortality in 2000 was
above Fp" and SSB is below Bp• in 2001.

Management objectives: No explicit management
objectives are set for this stock.

)Precautionarv ADDroach reference Doints (established in 1999 :

ICES considers that: ICES proposes that:

Bum is 6 000 t, the lowest observed spawning stock. Bp, be set at 9 000 t. This is cODsidered to be the
minimnm SSB required to have a high probability of
maintaining SSB above Blbn, taking into account the
uncertainty of assessments.

Flbn is not defined. Fp, be set at 0.4. This F provides a small probability that
SSB will fall below B ,in the long term.

Technical basis·

B lim = Bloss as estimated in a previous assessment B pa ;;;; Bloss * 1.4

Flbn = could not be defined, due to uninformative stock Fp, = adopted by analogy with other haddock stocks.
recruitment data

Advice on management: ICES recommends that
fishing mortality in 2002 should be reduced to below
0.2, corresponding to landings of less tban 1 300 t in
2002 in order to rebuild the SSB to Bp, within 4
years.

Following the NEAFC agreement in March 2001, an
area of the NEAFC zone around Rockall was closed to
haddock. It is too early to quantify the effect this
closure has on the fishery on the stock.

F(2002) Basis Catch Landings (2002)
(2002)

Catch forecast for 2002:
Basis F(2001) =F(98-00) =0.39; Landin s(2001) =2.7; SSB(2002) =4.9.

Relevant factors to be considered in management:
The TAC applies to Sub-area VI, with a limit on how
much of the catch may be taken in Division Via, but no
such limit for Division Vlb. In addition, part of
Division Vib now falls within international waters
where non ED-vessels are not subject to TAC. This
allows for an unregulated fishery in that area. A
separate TAC applicable only to Division VIb,
including international waters, would ensure
sustainable fishery in Division Vlb.

6.9

SSB
(2003)

l.l

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 27% lower
and SSB in 2000 15% higher in this years assessment
compared to last years assessment.

It is difficult to predict actual fishing mortality as fleet
behaviour will depend on fishing opportunities
elsewhere.

l.l0.4 F(98-00)0.16
0.20 Advice 1.3 1.3 6.6

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: The Rockall
fishery is dominated by Scottish vessels and until
recently has taken place largely in the summer if
fishing at Rockall is more profitable than in the North
Sea or West of Scotland. A few Irish vessels exploit this

stock on a more regular basis. It is largely a haddock
fishery, with relatively little catch of other species.

During 1999 a substantial spring fishery developed for
the first time, fishing on concentrations of haddock in a

356 ICES Cooperative Research Repon No. 246



different area of the Rockall bank than previously. An
unregulated fishery on part of the bank which now falls
outside of the ED EEZ also started during 1999 and has
led to opportunities for other nations to exploit the
fishery, notably Russia. The table on official statistics
has included Russian catches from the Rockall area for
the last two years.

The analytical, age-based assessment uses landings-at
age data and research vessel survey data. Although no
discard data are available, there is likely to be
substantial discarding of younger fish. The short time

Catch data (Tables 3.7.3.b.1-2):

series. variable fishing effort and mis-reporting of
landings limit the precision of the assessment. The time
series is too short to estimate the stock recruitment
relationship for medium-term projections and
estimation of fishing mortality reference points.
Maturity is assumed to be attained at age 3, but
information from surveys in 2001 indicates that fish
may be maturing at an earlier age.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).

j'ililllflllll;III'llll;III.III.I,.ll.li;l;il;;'I!l,ll;111111111!111!11~!!,r.llil'.!lIII'II"I,II'I!!lllli\_llil111!!!!I'llill'llll
tH ;:;:::;:::;:;:;:;;;:;::::;;:::,:;::;;;B:r:f~~t ~v.~:"'::j:~ :;:;:;:;:;:~;:;:::··:~:e:·:·':···· ::;:::::::::::~ :::::;:',:;:::;:;:::;:;;;:;:;:;:;:;:;:;:::::;:;:;:;:;:;:,:: ::::::::::;:::::::;::::::::~ :~f~I~:Ilf~l{

1987 Precautionary TAC 10.0 8.0 8.4
1988 Precautionary TAC 10.0 7.6 7.9
1989 Status quo F; TAC 18.0 6.6 6.7
1990 Precautionary TAC 5.5 8.2 3.9
1991 PrecautionaryTAC 5.5 5.9 5.7
1992 Precautionary TAC 3.8 4.54 5.3
1993 80% ofF(91) 3.0 4.14 4.8
1994 If required, precautionaryTAC 3.74 5.7'
1995 No long-term gain in increasing F 5.1' 5.54 5.6
1996 No long-term gains in increasing F 6.9' 6.84 7.1
1997 No advice given 4.9' 5.24 5.2
1998 No increase in F 4.9 5.14 5.0
1999 Reduce F below Fp, 3.8 4.84 5.4
2000 Reduce F below Fp, < 3.5 4.54 4.5
2001 Reduce F below Fp, < 2.7
2002 Rednce F below 0.2 <1.3

lTAC is set for Divisions VIa and VIb (plus Vbl, XII & XN) combined with restrictions on quantity that can be taken
in VIa from 1990. 'Including misreporting. 'Landings at status quo F. 4Incomplete data. Weights in '000 t.
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Table 3.7.3.b.1 Nominal catch (tonnes) of HADDOCK in Division VIb, 1986-2000, as officially reported to
ICES.

nla, ,

4581,8721

25 nla

288 36

,

167

704 1,021

401 61 1

4

21

561

,

+
895

241

22

165

,

747

24

1

293

,

677
29

28

318

,

956

75

169

,

692

68

308

,

51

74

571

47

,

187

165

640

69

,

620

38

178
238

,
1

47

337
272

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

20

245

753

3383

756 371
703 1,271

157

2,961 6.221 6,542 5,986 7,139 4,792 3,777 3,045 2,535 4,439 5,753 4,114 3.768 3,970 2,470

Country 1986 1987 1988
Faroe Islands 5
France 103 99 5
Germany 4

Iceland

Ireland

Norway

Portugal

Rnssia

Spain
UK (E&W)3

UK (N.J.)

UK (Scot,)

Total 4,763 7.995 7,574 6,643 8,213 5,853 4,520 4,113 3,735 5,491 6,818 5,220 5,098 5,990 4,533
Unallocated 251 437 355 85 -4,329 -198 800 671 1,998 96 257 -54 -93 -769 25

1Preliminary.
'Included in Division VIa.
31989-2000 N. Ireland included with England and Wales.
'Includes a reduction in Russian catch data to approximate to "landings-equivalent values" (see Working Group
Report Section 4.2.3)
nla = Not available.

WG estimate 5,014 8.432 7,929 6,728 3,884 5,655 5,320 4,784 5,733 5,587 7,075 5,166 4,9845,2214 4,558'

Table 3.7.3.b.2 Haddock in Division Vlb (Rockall).

Year Recruitment SSB Landings MeanF
Age 1 Ages 2-5

thousands tannes tannes
1985 78752 20030 9810 0,4878
1986 9907 11453 5014 0.4641
1987 21682 23114 8433 0,4448
1988 13786 13900 7929 0.4994
1989 11666 10614 6728 0.8249
1990 28218 7965 3884 0.5083
1991 26303 9811 5655 0,5394
1992 33039 10081 5320 0.5814
1993 39479 12909 4784 0.4223
1994 18821 16431 5733 0.3989
1995 21125 19538 5587 0,4045
1996 12806 18336 7075 0,3934
1997 11669 14677 5166 0.3009
1998 9055 14128 4984 0.2885
1999 10800 10680 5221 0,3820
2000 7400 8081 4558 0.4977
2001 17326 6060 0,3900

Average 21873 13400 5993 0.4605
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3.7.3.c Meeting to address Request from NEAFC to ICES on Rockall haddock

Tenns of reference of the meeting:

The following Working Documents were submitted to
the meeting, and are appended to this report:

The meeting was also attended by Tore Jakobsen
(Norway;'ACFM Chair), Coby Needle (FRS, Scotland),
Robin Cook (FRS, Scotland) and Dick Ferro (FRS,
Scotland).

To evaluate the spatial disbibution of the fishery, the
spawning stock and the juvenile fish of the stock of
haddock around Rockall, to allow NEAFC to consider
the appropriateness of area and seasonal closures among
other measures. Evaluation of the consequences of
fishing with larger mesh sizes (within a range
considered appropriate by ICES) is also requested.

The ability to make forecasts of catch and spawning
biomass under a range of mesh-size scenarios was
limited by the paucity of data on discards at Rockall.
Hence, analyses were carried out using composite data
from the Division VIa and Rockall stocks. Selection
ogives were estimated for two fleet sectors with
different mesh-size and net construction. Selection
ogives from Russian mesh selection expetiments were
also used. Vectors of population numbers, partial
fishing mortality and mean weight and length at age in
landings were obtained from data files and assessment
results from the June 2000 ICES assessment of the VIa
and Rockall haddock stocks (ICES CM 20011ACFM:
01). Short-term changes in yield and SSB, and in long
tenn yield per recruit (YPR) and spawning biomass per
recruit (SPR) were computed for a range of mesh sizes
and combination of mesh sizes.

The recent patterns in the fisheries are described in
terms of officially reported landings and fishing effort
by month, and where available, by ICES rectangle.
Information on discarding was available for only a few
Irish and Scottish trips and was considered inadequate
for inclusion in any analyses. Data on Russian landings
in 1999, and provisional figures for 2000, were
available by month for the total area of the Russian
fishery, which operated mainly within four ICES
rectangles beyond the 200 mile EU EEZ at southwest
Rockall. Information on distribution of juvenile and
adult haddock was available only from the Scottish
groundfish survey carried out annually in September,
and from Russian surveys of SW Rockall carried out in
March and August-September 2000. Catch-rates of
adults in the surveys were specified as catches per hour
for fish of 30cm and above. This length also
corresponds to the minimum landing size for haddock in
EU legislation.

Ireland;(UK, Northern
Chair)
(Ireland)
(UK, Scotland)
(Russia)
(Russia)

30 January to I February 2001
FRS Marine Laboratory, Victoria
Road, Aberdeen.

Vinnichenko, V.I., Gorchinskiy, K.V.,
Lisovsky, S.F., Khlivnoy, V.N., Gerber, E.M.
The Russian haddock fishery
(Melanogrammus aeglejinus) on Rockall
Bank (Division VIb). 7pp.

Dates of meeting:
Venue:

Participants

WDI.

Rick Officer
Phil Kunzlik
Vladimir Vinnichenko
Nikolai Timoshenko

Mike Annstrong

This report is divided into two sections: the first dealing
with spatial and temporal patterns in the fishery and
stock of haddock on Rockall, the second with the
consequences of fishing with different mesh sizes.
Information was available from the three main countries
presently exploiting haddock at Rockall: UK(Scotland),
Russia and Ireland. Fishing activities by Russian vessels
recommenced at Rockall in 1999 following the change
in fisheries jurisdiction to include the southwestern
region of Rockall in international waters.

WD2.

1

Vinnichenko, V.I., Gorchinskiy, K.V.,
Khlivnoy, V.N., Timoshenko, N.M. Russian
researches of haddock (Melanogrammus
aeglejinus L.) on Rockall Bank. 26pp.

INTRODUCTION

Structure of the Report

1.1 State of stock

The ICES ACFM view is that the haddock stock in
Division Vlb (Rockall) is outside safe biological limits
(ACFM Report: November 2000). Fishing mortality in
1999 (F = 0.52) was above the proposed precautionary
fishing mortality (Fp,) of 0040. Spawning stock biomass
(SSB) has declined since 1996 to 7,000 tin 2000 and is
now below the proposed precautionary biomass
reference point (Bp,) of 9,000 t. Total international
landings in 1999 were estimated at 5,400 t. Reported
landings have been relatively stable since 1997. No
explicit management objectives are set for this stock.
The ICES recommendation in 2000 was for fishing
mortality in 2001 to be reduced below the proposed Fp,.

This corresponded to landings in 2001 of less than 2,700
t. The TAC covers ICES Sub-Area VI, with a limit on
how much of the catch may be taken in Division VIa.
No such limit is set for Division VIb within the TAC for
Sub-Area VI. In addition, part of Division VIb now falls
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within international waters where non-EU vessels are
not subject to TAC. This allows for an unregulated
fishery in that area. It is difficult to make short-term
forecasts of fishing mortality Rockall, as the activities
of fleets in this area can be unpredictable depending on
fishing opportunities elsewhere.

2 SPATIAL AND SEASONAL
PATTERNS IN FISHING ACTIVITY
AND HADDOCK STOCK

2.1 Development of fishing activities at
Rockall

The sea area at Rockall within which fishing activities
were recorded in 1998 to 2oo0 is shown in Figure 1.

Russian fleets

The first Russian (Soviet) scouting/research expeditions
to the Rockall area were undertaken in 1958-1959, and
made commercial catches of blue whiting, haddock,
argentine and other species. Scouting/research
investigations were repeated in June 1966. In the latter
period, catches consisted mostly of blue whiting,
argentine and ling. Haddock was caught in small
quantities.

Strong haddock year classes in 1968 and 1972 provided
the basis for a directed haddock fishery from 1972 to
1976. The fishery was carried out in the area 56-58°N
and 130 30' to 15°00'W, mainly at depths of 140-250 m.
Dense concentrations of haddock were frequently
observed over hard bottom (corals, rocks), where
bottom trawl fishing was hampered or impossible.

In 1972 the fishing season at Rockall started late in
April. During the frrst ten days of May the average
catch rate of haddock was 25.2 t live weight per vessel
per day. The haddock concentrations then dispersed and
the fishing fleet left the area. In August the haddock
fishery was more successful, with catch rates of about
39 t per vessel day. In 1972 the total catch at Rockall
was 8,800 l, of which haddock comprised 7,3oo t.

In 1973 fishing operations at Rockall were carried out
for a short period around the middle of April before the
haddock concentrations were dispersed. Average catch
rate was 6 t per vessel day. Total catch was 3,400 l,

including 3,300 t haddock.

In 1974 the fishery took place from August to
December. The catches were stable and catch rates were
34 -50 t per vessel day. Haddock made up 48,900 t of a
total catch of 50,2oo t.

The Russian haddock fishery peaked in 1975 with a
catch of 49,800 t. The fishery took place in March-April
and August-September. The fishing was stopped in
September because of large by-catches of small
haddock.
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In 1976 the fishing took place in July-October on mixed
concentrations of haddock, saithe and cod. The total
catch of 45,300 t included 40,700 t haddock.

During 1977-1998 Russian fishing operations on the
Rockall Bank were not carried out because of the
introduction of 200-mile exclusive economic zones.

In 1999 the Russian trawl fleet was fishing in
international waters at south-west Rockall. Fishing
operations started with one vessel during 26 May - 24
June. Most of the catch was small redfish (Sebastes
viviparus) and haddock. From late July to the middle of
Augnst, two trawlers were fishing on mixed
concentrations of small redfish, haddock and blue
whiting. From the middle of August to October one or
two vessels operated at Rockall. The catches were
dominated by grey gurnard, and haddock were caught
only in small numbers. The catch of haddock taken by
Russian vessels at Rockall in 1999 was 458 t,
representing only 3.6 % of the total Russian catch of all
species from the area.

In 2000 the Russian fleet continued to trawl in
international waters at south-west Rockall. Fishing
operations started with one vessel in late March, and in
April one to four trawlers were fishing. Along with
haddock, blue whiting made up an important share (up
to 50 %) of the catches. By the middle of April catch
rates were declining, but four to seven trawlers were
fishing until June. In July, five to ten vessels were
operating and at the beginning of the month took mixed
catches of small redfish, haddock and blue whiting. At
the end of the month grey gurnard dominated the
catches, attaining a share of 80-100 %. This species
continued to dominate the catches during the rest of the
year.

Total catch of haddock by Russian trawlers from
Rockall in 2000 was 1,811 t (provisional figures),
corresponding to 3 % of the total Russian catch of all
species from the area.

UK fleets

The Scottish haddock fishery at Rockall commenced in
the early 1980s. Until the early 1990s, the fishery was
opportunistic and targeted occasional strong year classes
of haddock in relatively shallow water in the northern
region of Rockall. The dominant fishing gear was
single-vessel otter trawl and the fishery was considered
a mid to late-summer operation in waters less than
200m deep. With the adoption of restrictive TACs in the
early 1990s, some vessels began targeting monkfish and
megrim as well as haddock at Rockall. During 1994
to1996, two designs of trawl net were used at Rockall,
both constructed with heavy rock-hopper ground gear.
Some vessels fished so-called scraper trawls with long
wings, low headline and short tapered body panels to
target monkfish and megrim, whereas haddock was
targeted using so-called hopper trawls with short wings,

ICES Cooperative Research Report No. 246



high headline and long tapered body panels. From 1996
onwards many of the vessels fishing at Rockall were
replaced by new, more powerful ones. Because of the
success of the twin rig for monkfish and megrim, the
new vessels entering the fleet were also being rigged for
twin trawling. By 1999, the twin-rig trawl had become
the main fishing method at Rockall. Trawl nets used
during this period combined the design characteristics
of both scraper and hopper nets to enable haddock,
monkfish and megrim to be targeted at the same time.
Double 6mm twine was used in the cod-end
construction. The current minimum mesh size in the
fishery is lOOmm stretched-mesh.

In 1997, a few vessels began developing the haddock
fishery in deeper water to the west of Rockall, at depths
between 200m and 400m. This fishery is believed to
operate below the 200m isobath in ICES rectangles
43D5, 44D5 and 42D4. In 1998 and 1999, more vessels
joined this late spring to early summer fishery,
indicating a substantial shift in effort both seasonally
and spatially. Anecdotal evidence from the fishery is
that high catch rates were obtained in 1997 and 1998.
The catch rates then declined but were still good in
1999. However, catch rates in 2000 were reported to be
poor in the deeper water. Further anecdotal evidence is
that increased discarding has been associated with the
deeper-water fishery compared to the more traditional
fishery at northern Rockall. The average fish size is
reported to be smaller in the deeper water, even though
fish aggregating at this time may well include spawning
fish.

Irish fleets

Otter trawlers from Killybegs, and Greencastle have
traditionally carried out the Irish haddock fishery at
Rockall. This is generally a mixed fishery targeting
haddock, megrim and monkfish. Irish vessels are now
exploiting this stock on a more regular basis and take
about 19% of the reported European landings of
haddock from Rockall. The fishery is extremely
important to the larger whitefish vessels operating out of
Killybegs and Greencastle in County Donegal. 10 1999,
Ireland took about 1,020 t of the total reported
international landings of Rockall haddock of 5,400t.
This represented an increase of 316 t from the landings
reported in 1998. Irish landings of Rockall haddock
appear to have been relatively stable since 1997. There
have been substantial changes in targeting practices in
the fishery in recent years. In 1999, peak landings of
both the Irish and Scottish fleets were recorded in April
from deeper water to the west of Rockall. The fishery,
which in earlier years took place almost exclusively in
summer, now takes place throughout the year.

Between 10 and 14 Irish vessels participated in the
fishery between 1997 and 2000. Twin-rig otter trawlers
using rock-hopper ground gear now take the bulk of the
catch. A few vessels use high-opening, single rock-
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hopper nets. The most common cod-end mesh size is
100 mm. The recent addition of new, larger vessels to
the Irish fleet has increased the ability of Ireland to
participate in the fishery.

2.2 Seasonal patterns of fishing

Data on monthly total catch and catch per unit of effort
of Russian trawlers were available for 1999-2000.
Monthly landings and landings per unit of effort were
available for the Irish fleet in 1998 - 2000. UK
(Scotland) provided only landings data by month for
1998 - 2000, as not all Scottish vessels record fishing
effort. All data for 2000 are provisional.

The Russian fishery in 1999 (Table 2.1) lasted from
May to November. Most of the catch and effort was
from June to October with a peak in August. Catch
rates, however, were highest from May to August,
declining markedly in the rest of the season.

The Russian fishery in 2000 (Table 2.2) lasted from
March to December. The effort was lowest in March
and December and highest from August to September.
The catches, however, were highest from April to July,
peaking in April. Catches were very low between
August and December (only 3 t out of a total of 1811 t).
Consequently, catch rates were also highest from March
to July, although they declined markedly after April.

The Scottish fishery in 1998-2000 (Table 2.3) was
conducted throughout the year. Landings were lowest in
the period December to February. Peak landings were
reported in April, May in August.

The Irish fishery in 1998-2000 (Table 2.4) was
conducted throughout most of the year. Catch and effort
were generally highest between May and August. 10
1998 and 1999 catch rates show peaks in April and July,
the former clearly the highest. The corresponding peaks
seem to have occurred in May and August in 2000, but
the highest values occurred in January and February.
Relatively high catch rates were also reported towards
the end of the year.

The drop in Russian catches and catch rates after
August is not reflected in the other fleets, but the
Russian fleet operates in international waters and is
therefore more restricted. There was a shift in the
fishing strategy of Russian vessels midway through the
season. The target species changed from haddock,
redfish and blue whiting to grey gurnard. However,
there also seemed to be reduced abundance of haddock
in the area on the southwestern part of the bank where
the Russian fleet was fishing.

Both the Irish and the Scottish fishery indicate a peak in
availability in April/May, possibly connected with
spawning aggregations, and another less marked peak in
July!August.
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Spatial patterns of fishing 2.3.2 Length and age compositions of Scottish
landings in 1998 and 1999

Data on the spatial distribution of catches, by ICES
rectangles and quarter (Tables 2.5-2.7), were available
for 1999-2000 from Russia and for 1998-2000 from
U.K. (Scotland) and Ireland. Data for 2000 are
provisional. Russia also provided monthly maps of the
distribution of catches (Figure 2.1). For the purposes of
discussion, the "Bank" at Rockall is defined as the area
shallower than 200m.

No data were available for discards. Scottish landings
rarely included fish below the minimum legal size of 30
em. The length distribution of Scottish landings was
similar in the first quarters of 1998 and 1999 (Fig. 2.3).
Age compositions are shown in Table 2.8 and show
considerable variation from quarter to quarter. and
between years.

There are clear differences in the spatial distribution of
the catches between the three fleets.

2.3.3 Length and age compositions of Irish
landings in 1998 and 1999

The Russian fishery was conducted in international
waters at south-west Rockall. The Irish fishery also
mostly took place on the Rockall Bank, but to a larger
extent in the European waters farther northeast. The
Scottish fishery had the widest distribution. Most of the
landings by Scottish vessels were from the Bank. The
fishing area extended further northeast and further west
than the Irish fishery, with a higher proportion of the
catches from depths greater than 200 m. Overall, the
landings from the six rectangles covering virtually all of
the area shallower than 200 m were 59% of the total for
1998-2000.

There were some differences in the spatial distribution
of catches between seasons. The Russian fishery moved
slightly to the southeast in the 3'" quarter. The Irish
fishing area expanded in the 2nd quarter, was more
restricted again in the 3" quarter and moved towards
northeast in the 3" and 4th quarters. The Scottish fishery
started more to the northeast than the other fisheries. In
the 2"' quarter the spatial extent of the fishery expanded
and the centre of activities moved southwest. In the 3"
and 4'" quarter the fishery moved back northeast.

Over the period examined there was no clear trend in
the spatial distribution in the Irish fishery. In the
Scottish fishery, however, there was a tendency towards
a more southwesterly distribution of the activity.

2.3 Size and age compositions of catches

2.3.1 Length and age compositions of Russian
landings in 2000

Data were available from observers on board Russian
vessels at Rockall in March, April and June 2000 (Fig.
2.2), and represent all haddock caught. The vessels
sampled fished with cod-end meshes ranging from
40mm to lOOmm stretched mesh (mainly 7Omm). The
70mm and 100mm mesh nets retained haddock down to
25-26cm, with modal length around 30-31 em in spring
and 32-34cm in June. The net with 40mm cod-end
retained haddock down to around 22cm, with modal
length 28cm. Age compositions were available only for
April 2000 and are given below as percentage by
number:
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Insufficient data were available to examine length
composition of discards. The length distribution of Irish
landings was much broader than the Scottish length
distribution despite the use of 100mm mesh cod-ends in
both fleets, and indicates differences in discarding
practices. Quarterly age compositions are shown in
TabIe2.9.

2.4 Spatial patterns of distribution from
survey data

2.4.1 Scottish groundfish survey

A groundfish survey of Rockall is carried out by
UK(Scotland) in autumn. The survey was annual up to
1997 and was carried out using the old R.V. Scotia
deploying an Aberdeen 48-foot trawl fitted with a fme
mesh cover on the cod-end. Subsequent surveys are
every two years, and are carried out using a GOV trawl
with ground-gear deployed from the new R.V. Scotia.
Most stations are within the 200m depth contour (Fig.
2.5). During 1999, some additional stations were fished
in deeper water to the west of the Bank. Catch rates of
haddock are shown in Figures 2.5 and 2.6 as fish less
than 30cm in length, and 30cm and longer. A cut-off
point of 30cm was chosen as this approximately
separates mature fish of three years and older from
younger, immature fish, and also corresponds to the EU
minimum landing size for haddock. The highest catch
rates of haddock <30cm were on the shallowest regions
of the Bank at NE Rockall (Figure 2.5). Very high catch
rates up to 16,500 fish per hour were recorded,
comprising mainly fish of the 1999 year-class. The
highest catch rates of adult haddock were also towards
the northern part of Rockall, but farther west than the
area of highest juvenile concentrations (Figure 2.6).
Very few haddock were caught at the deep-water
stations to the west of Rockall. This was surprising in
view of anecdotal evidence for heavy discarding of
small haddock by vessels extending their range into
deeper water. It is possible that there are localised high
densities of haddock in deep-water areas not covered by
the survey, or that there is a movement of haddock into
deeper water at other times of year. The survey may not
provide an accurate picture of the full distribution of
haddock at Rockall throughout the year.
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3.1 Theoretical selectivity curves of gears
used at Rockall

Both spring and autumn surveys demonstrated full
sexually maturity of haddock (males and females) by
25cm total length (see WD2). Half of specimens
investigated were matrue by length 22cm.

share of haddock and red-fish in the survey catches in
spring and autumn was higher than recorded in Russian
surveys in the 1960s and 1970s, whilst the relative
contribution of argentioe has decreased. Much of the
haddock was found on coral grounds, which are difficult
to trawl. The total area covered by coral appears to have
increased in comparison with the 1970s, and some
locations where the seabed was suitable for trawling
have now become colonised by corals.

2.4.2 Russian groundfish survey

A Russian survey of SW Rockall was carried out in
spring and antumn 2000. The surveys were carried out
at random stations using a bottom trawl with 25m
ground-rope and 20mm cod-end mesh. The opening
shape of the trawl was rectangular with 17m width and
6m height. Data on catch-rates per station were
available only for the autumn survey. The spring survey
data were available only as species and sample length
compositions. The data from the autumn survey are
shown in Figures 2.7 and 2.8 as numbers of haddock
caught per tow in the length categories <30cm and
30cm+. Tow duration was mostly half an hour. The
highest concentrations of haddock <30cm in autumn
were recorded in the shallower regions of the survey
area, at depths of around 200m or less (Fig. 2.7).
Juvenile haddock of recent year classes appeared
comparatively abundant in the survey area. Adult
haddock were located in two patches, one at the
northwest boundary of the survey area, and the other in
deeper water in the southwest region (Fig. 2.8).

3 ANALYSIS OF SHORT
MEDIUM-TERM EFFECT
CHANGES IN MESH SIZE
HADDOCK CATCHES AND SSB

AND
OF
ON

Hauls made in the deeper regions of the survey area in
autumn tended to have the lowest contribution of
haddock by weight (Fig. 2.9). During spring, hauls
made between the 200m and 500m isobaths at south
west Rockall had large quantities of haddock relative to
other species (Fig. 2.10). It is not clear if this represents
a movement of haddock into deeper water in spring. The

Experimental work in Scotland over the period 1992
1998 has led to the formulation of a general model of
haddock selectivity (Ferro and Graham 1998), the
components of which are as follows. Building on this
work, the length at which 50% of haddock will be
retained by a given gear configuration can be expressed
as;

L" = NF x LF x PF x (13 .55 + 0.3343 MS - 0.1193 MR -1.576 TD), (I)

where

{
1.2 if nylon twine is used

Nylon factor NF ~

1.0 if polyethylene twine is used

{
0.895 if a lifting bag is used

Lifting - bag factor LF =
1.0 if a lifting bag is not used

Panel factor PF =1.0 for analysesdiscussed here

MS = wedge - measuredmesh size in mID = 1.04 x ICES mesh size

MR = number of meshes around the circumference of the codend

TD = nominal twine diameter = 1.13 x actual twine diameter

Model settings for typical current Scottish and Russian
(Working Document I) vessels are given in Table 3.1.
The Scottish settings can also be applied to Irish vessels
as a first approximation.

Observed selection ogives for haddock caught with
Russian gear types with measured inside-mesh of 82.4
and 107.7 mrn were presented by Vinnichenko et al
(Working Document 2). These ogives were obtained
from covered-codend experiments carried out by Russia
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in spring 1972 on the shelf to the east of Rockall.
Figure 3.1 compares these empirical results with
theoretical ogives derived from the application of the
Scottish model of selection (Equation I) to typical gear
types in current use by Scottish and Russian vessels,
while Table 3.2 gives modelled values of Lso for each of
these analyses. Note that the model used assumes that
selection range is fixed at 5 cm: there is no statistical
evidence that selection range is affected by codend
design (Ferro and Graham 1998). Both survey and
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theoretical results suggest that the Russian gear is
considerably more selective for haddock than the
Scottish equivalent, possibly due to the use of relatively
thin nylon twine in cod-ends.

3.2 Mesh change simulations

The ICES assessment of the Rockall haddock stock is
undertaken using landings-at-age data that are implicitly
assumed to correspond to the true catch-at-age.
However, it is known that in recent years at least,
haddock have been discarded from European member
State vessels fishing at Rockall, sometimes in
considerable quantities. However, due to the relatively
low probability of fishing trips to Rockall being selected
for observation, insufficient data on rates of discarding
of haddock by size or age were available for this
meeting. Consequently, the necessary age distributions
or length distributions of the Rockall catches required to
evaluate the effects of changing gear selectivity were
also unavailable. Information provided by other nations
on catches in international waters at Rockall was also
insufficient to permit an evaluation of the effects of
changing fishing gear selectivity.

Due to these problems, two approaches were
considered:

(i) examination of an earlier ICES evaluation of
gear selectivity changes for haddock in both
the North Sea and in ICES Division VIa;

(ii) evaluation of the potential effects of gear
selectivity changes on a haddock stock
adjacent to Rockall, for which a catch-at-age
analysis and age distributions of landings and
discards were available (ie haddock in Division
VIa).

3.2.1 Previous ICES studies

The ICES Roundfish Working Group of 1990 (ICES
CM 1991/Assess:4) had, as a term of reference, to
assess the short term effects of an increase in the
minimum mesh size to 100mm, IIOmm and 120mm in
the North Sea roundfish fishery taking into account all
available information on the 1990 year classes. In fact,
that working group broadened the scope of its activities
to include Division Via roundfish stocks as well, and to
address other issues that also contribute to fishing gear
selectivity, for example, the number of meshes around
the circumference of the cod end. In doing so, the
working group evaluated the short term catch and stock
development for five mesh sizes (90, 100, 110, 120 and
130 mm) and three values for number of meshes around
the codend (120, 100 and 75). The evaluation of 90mm
mesh with 120 meshes around the codend was
considered the baseline result, and gains or losses from
other combinations were expressed relative to this. The
analysis was highly fleet disaggregated, and used
experimental selectivity data and models developed at
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the Aberdeen Marine Laboratory. The results for mesh
sizes in excess of 100mm were based on extrapolation
of the experimental results, which at that time were only
available for meshes up to 100mm.

Fleet specific results are not available in the working
group report of that meeting although summaries of the
overall results are available. For haddock, these are
presented in Tables 3.3 and 3.4. Medium term and long
term results were not presented so it is not possible to
draw inferences for the optimum mesh size and gear
configuration. However, the analysis indicates the
overall direction of short-term changes when varying.
the gear configuration, and these can be compared with
the results presented in the following section.

3.2.2 The current fishery at Rockall and in
Division VIa

Because insufficient data are available to evaluate the
effects of changes in fishing gear selectivity at Rockall,
a composite analysis has been undertaken that includes
elements from the current fisheries at Rockall and in
Division Via. This sought to combine stock number and
mortality estimates from Division VIa haddock with the
biological characteristics of Rockall haddock (eg,
weights-at-age and maturity ogive). The values used
were taken from the inputs to prediction table from the
2000 meeting of the Northern Shelf assessment
Working Group (ICES CM 2001/ACFM:01)

Similarities between the stocks are illustrated in Figure
3.2. Recruitment in the two stocks is positively
correlated if an outlying value for the 1984 year-class is
disregarded. The age compositions of the stocks in 2000
(Fig 3.2b), from the ICES assessment, will differ due to
the absence of discards in the Rockall assessment, and
the assumption of geometric mean recruitment in 1999
for the Rockall stock. The correlation in recruitment
between the two regions suggests that the strong 1999
year-class estimated for VIa, which will strongly affect
the short-term forecast for this region, could also be
reflected in recruitment at Rockall. Mean weights at age
in the landings are similar in VIa and Rockall up to age
3, but diverge from age 4 (Fig. 3.2c). The patterns of
fishing mortality attributed to landings in both stocks
are very similar over 1997-1999 (Fig. 3.2d).

For a given set of fishing gear characteristics, the
population numbers and partial fishing mortality at age
(landings and discards) from the most recent assessment
of the haddock stock in Division VIa were used to
generate short term catch and stock trajectories in
numbers. As the most recent assessment using Extended
Survivors Analysis gives numbers at age surviving to
the start of 2000, any changes in mesh size were
imposed from the start of that year. (It is emphasized
that this exercise was carried out to illustrate the
potential short-term effect of a change in mesh size in a
haddock fishery with similar characteristics of that at
Rockall, given a specified starting population, rather
than to give an actual forecast.) Equilibrium ("per
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recruiC) estimates were calculated using the VIa partial
fishing mortality values assuming no changes in growth.

The mean weight-at-age of landed fish was taken from
the Division Vlb assessment because older haddock in
this area are smaller than fish of the corresponding age
in Division VIa. The mean weight-at-age of discarded
fish was taken as the landings mean-weight-at-age from
Division Vlb multiplied by the ratio of the discard to
landings mean weights-at-age from Division VIa. The
weighted mean of landings and discard weights-at-age
were used as stock weights-at-age and catch weights-at
age. The maturity ogive was taken from inputs to the
Division Vlb assessment. These biological
characteristics were then applied to the catch in number
and stock in number estimates from the catch forecasts
to convert the outputs to yield and biomass estimates.

The mesh assessment method used here is an
elaboration of an age-hased mesh change analysis of the
sort illustrated in, for example, Sparre, P., and Venema,
S.C. (1992. Introduction to tropical fish stock
assessment. Part I - manual. FAO Fisheries Technical
Paper 306, Rev I. 376 p.) The method was modified to
account for fleet-specific partial fishing mortality
values.

The raised, recent fishing mortality at each age from the
Division VIa haddock assessment was partitioned
between""ilominal "European" IOOmm mesh fleet and a
nominal "International" 70mm fleet for carrying out the
forecast. This was done arbitrarily on the basis of, eg a
80:20 spHlor 70:30 split (the sensitivity of the results to
this choice was evalnated). (Whilst varying mesh sizes
from 40mm to 100mm have been used by Russian
vessels fishing haddock at Rockall, the majority of the
vessels used 70mm mesh.) Partial F values for the
European fleet were further partitioned between
landings and discards on the basis of rates of discarding
at age estimated from the Scottish discard sampling
scheme in Division Via. Such a split is also possible for
the International fleet, but for this analysis it was
assnmed that all the catch of that fleet was retained. The
partial Fs-at-age for the International fleet were further
adjusted according to the relative values of the selection
coefficient at age for lOOmm mesh (using European
selectivity valnes) and 70mm mesh (using the
theoretical Russian selectivity values shown in Table
3.2). This was done to modify the exploitation pattern
imposed on the International fleet to correspond to its
current gear characteristics.

For the results presented here, only mesh size was
varied in the simulations. Other important gear
configuration parameters, for example, meshes around
the circumference and cod-end twine diameter, were
kept constant at values typical of the Scottish trawl fleet
for the case of the European fleet. For the International
fleet. the Scottish model of gear selectivity for haddock
was used to calculate selectivity at age using gear
characteristics typical of the Russian fleet. This means
that for a given mesh size, the selectivity characteristics
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of the European and International fleets will differ
considerably (see Table 3.2). It was further assumed that
all vessels catching haddock are trawlers to which the
applied selectivity values are appropriate.

Baseline calculations were made assuming a European
100mm mesh fleet and an International 70mm mesh
fleet. Simulations were then undertaken that assumed
both fleets changed to:

• 70mmmesh
• 100mmmesh
• 1I0mmmesh
• 120mmmesh

It must be borne in mind that although the mesh sizes
changes were applied to both the European and the
International fleets concurrently, for a given mesh size
the selectivity of their respective fishing gears will
differ markedly due to the different construction of the
nets.

Results are illustrated as percentage changes in the
expected landings and discards of the European fleet,
the expected catch of the international fleets, total
landings (European landings plus International catch),
total discards (equal to European discards in this
context) and spawning stock biomass. The percentage
change was calculated as: [New Value x 100/Baseline]
-100.

Simulation results for an initial split of partial fishing
mortality at age of 70% European and 30% are
presented in Figures 3.3 - 3.8. Changing the initial split
of fishing mortality of the European IOOmm and
International 70mm fleet from 70:30 to 80:20 and 60:40
did not affect the results in terms of directions or
patterns of change, only the magrtitude of change was
affected, and in general such changes were small.

Because of the deficiencies in the data required for these
simulations, all results should be considered only as
indicative of the direction of change likely as a result of
the change in mesh size. The magnitude of these
changes will be subject to considerable uncertainty.

Where gains or losses to yield are discussed, it is well
known that they must be considered in the context of
competing fleets. In isolation, an individual fleet may
well be advantaged by increasing the selectivity of its
fishing gear, and on that basis its expected yield would
increase. However, due to technical interactions with
other fleets, such an advantage may not accrue. Indeed,
other fleets using less selective gear may be placed at a
competitive advantage by the actions of an individual
fleet improving its selection pattern. Similarly, if all
fleets change their gear selectivity in some way, it does
not follow that all fleets would be similarly advantaged.
Some may experience gains whilst others may incur
losses having been placed at a competitive
disadvantage.
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70mmmesh

Changing the mesh size of both fleets to 70mm gave
short and long term increases in discarding in the
Enropean fleet (Fignre 3.3). This is not unexpected and
is offset by a decrease in the expected Enropean
landings, International catch and spawning stock
biomass. The order of magnitude of changes after the
first year is around 15%-20% and at equilibrium, around
20%-30%. Although this result is not meaningful in the
sense that a 70mm mesh size for the Enropean fleet is
unrealistic, it does indicate a potential benefit in not
fishing with that mesh size in the Enropean fleet.

100mmmesh

Simulations in which both fleets used 100mm mesh
gave increases in both landings and discards of the
Enropean fleet and spawning biomass, but considerable
losses for the International fleet using more selective
fishing gear (40%-50% losses in catch in the short term,
and 40% at equilibrium). (Fig. 3.4)

A bigger difference was exhibited if empirical
information on the selectivity of the International fleet
provided by early Russian selectivity experiments is
incorporated in the simulations. The results from this
simulation are presented in Fignre 3.5. Much more
severe short and long term reductions in the
International catch of the order of 60%-70% are
indicated, along with positive enhancement of European
landings (20%-40%) and a lesser increase in Enropean
discarding. The spawning stock biomass also shows
positive change associated with this.

If the change to lOOmm mesh was made using gear
characteristics in the International fleet corresponding to
those in the Enropean fleet (i.e. as shown in the top
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panel of Fignre 3.1), then only marginal changes occur.
In this case the International fleet makes small gains to
its catch whilst the Enropean fleet and spawning
biomass suffer small losses (Fignre 3.6).

These three sets of results for a move to lOOmm mesh
size are given to provide an indication of the sensitivity
of these results to the assumption of selectivity in the
International fleet. The incorporation of Scottish
selectivity parameters, theoretical Russian selectivity
parameters or empirical Russian selectivity ogives in the
simulations has major implications for interpreting the
results.

llOmmmesh

Changing the mesh size of both fleets to 1l0mm gave
improved landings in the Enropean fleet. and an
increase in SSB, after a short transitional period (40
60% after the second year). However, there was a
considerable reduction of 50 - 60% in the International
catch after the second year (Fig. 3.7).

120mmmesh

Similar results to the llOmm simulation were found for
increasing mesh size in both fleets to 120mm. Again,
after a short transitional period, landings of the
Enropean fleet were significantly enhanced, as was the
SSB. However, this was offset by considerable losses in
the International fleet catch (Fig. 3.8).
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Table 2.1 Monthly landings, fishing effort and catch per unit effort for Russian vessels fishing at Rockall
(Division Vlb) in 1999. Weights in metric tonnes, catches in live weight.

Month Tonnage Quantity of Quantity of Catch weight Catch per Catch per
class of fishing days fishing hours fishing day hour
vessel

May 10 6 84 24 4.0 0.29

June 10 25 346 139 5.6 0.40

July 10 12 219 47 3.9 0.22

August 10 58 844 209 3.6 0.25

September 10 22 230 2 0.09 0.01

October 10 30 309 35 1.2 0.11

November 10 7 95 2 0.3 0.Q2

Total 160 2127 458 2.9 0.22

Table 2.2 Monthly landings, fishing effort and catch per unit effort for Russian vessels fishing at Rockall
(Division Vlb) in 2000. Weights in metric tonnes, catches in live weight. Data are provisional.

Tonnage Quantity of Quantity of Catch weight Catch per Catch per
Month class of fishing days fishing hours fishing day hour

vessel

March 10 12 223 74.8 6.2 0.3

April 10 83 1238 599.9 7.2 0.5

9 14 185 48.6 3.5 0.3

10 31 477 124.9 4.0 0.3
May 9 26 487 98.2 3.8 0.2

6 22 335 79.4 3.6 0.2

10 28 440 117.2 4.2 0.3
June 9 55 958 180.4 3.3 0.2

6 70 935 157.0 2.2 0.2

10 83 1307 146.1 1.8 0.1

July 9 30 621 66.0 2.2 0.1

6 85 1332 133.1 1.6 0.1

10 218 2472 0.2 0.009 0.0004

August 6 62 556 0.5 0.008 0.0009

9 38 635 1.6 0.04 0.003

10 184 2541 0.5 0.003 0.0002

September 9 45 403
6 41 393
10 78 979

October 6 42 351
9 51 428
10 20 266

November 9 65 576
6 20 224

December 9 15 110 0.5 0.03 0.005
6 10 146

Total 1415 18425 1811.4
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Table 2.3 Landings in Scotland by UK vessels from haddock fishery on the Rockall bank. by month and
year.

Month Landings (landed weigh~ tonnes)
1998 1999 2000*

Jan 20 1 25
Feb 10 82 0
Mar 256 242 46
April 307 809 521
May 519 689 377
June 310 447 328
July 507 239 177
Aug 553 262 310
Sept 392 208 109
Oct 144 137 152
Nov 161 88 33
Dec 61 36 7

Total 3240 3239 2083

*Data are provisional.
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Table 2.4 Monlhly fishing effor~ landings of haddock. and landings per nnit effort reported by Irish vessels
fishing at Rockall between 1998 and 2000. Data are hoors fished and tonnes liveweighl. Data for
2000 are provisional.

Year Monlh Effort (h) Landings (t) LPUE (kg/h)

1998 January 220 17.2 78.1

February 290 21.3 73.3

March 427 20.2 47.4

April 293 55.3 188.6

May 754 112.4 149.0

Jnne 1241 101.4 81.7

July 924 127.3 137.7

August 896 97.2 108.4

September 792 50.0 63.1

October 385 13.8 35.9

November 267 6.7 25.1

December 0 0

1998 Total 6489 622.7 96.0

1999 January 215 3.7 17.3

February 167 8.5 51.1

March 188 19.0 100.9

April 484 165.5 341.9

May 1362 225.2 165.4

June 1789 100.0 55.9

Jnly 1929 299.0 155.0

August 1256 115.8 92.2

September 405 15.4 38.1

October 255 14.0 54.9

November 0 0

December 0 0

1999 Total 8050 966.2 120.0

2000 January 350 50.7 144.7

February 217 22.1 101.6

March 102 3.9 38.5

April 604 46.4 76.8

May 1444 121.9 84.4

June 1071 80.4 75.1

July 1078 64.1 59.5

August 644 58.4 90.7

September 389 32.5 83.7

October 291.5 12.4 42.5

November 539.5 45.7 84.7

December 112 8.2 73.2

2000 Total 6842 546.8 79.9
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Table 2.5 Reported landings of haddock by Russian vessels fishing at Rockall in 1999 and 2000, by quarter
and ICES rectangle. Tonnes liveweight. Oata for 2000 are provisional.

1999 Ql 2000 Ql
02 03 04 05 06 D7 02 03 04 05 06 07

48 48
47 47
46 46
45 45
44 44
43 43 4
42 42 31 24
41 41 14 1
40 40
39 39

1999 Q2 2000 Q2
02 03 04 05 06 07 02 03 04 05 06 D7

48 48
47 47
46 46
45 45
44 44
43 27 43 4 227
42 4 125 42 458 594
41 41 109 13
40 40
39 39 1

1999 Q3 2000 Q3
02 03 04 05 06 07 02 03 04 05 06 07

48 48
47 47
46 46
45 45
44 44
43 43 34
42 48 96 42 23 188
41 55 65 41 33 50
40 3 40 1
39 39

1999 Q4 2000 Q4
02 03 04 05 06 07 02 03 04 05 06 07

48 48
47 47
46 46
45 45
44 44
43 43
42 42
41 23 41 1
40 10 2 40
39 39
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Reported Scottish landings of haddock from Rockall, by ICES rectangle and quarter, 1998-2000
(2000 data are provisional). Tonnes landed weight.

D3 D4 D5 D6 D7

8

D3 D4 D5 D6 D7

1 1

4 3
o 31 10
8 4

19
2

12
0 12

17 64 161 4
4 9 132 184 46
3 109 210 63 1

102 65 2 5

8
0
4

18 37
8 175 23
48 90 11

2 34 96 19
0 2 16 0 4

48
47
46 2 0
45 10 22 0
44 23 25 19
43 10 26
42 4 47
41 0 4
40
39

2000 Ql

D2 D3 D4 D5 D6 D7

48
47
46
45
44
43
42
41
40
39

2000 Q4
D2 D3 D4 D5 D6 D7

48
47
46
45
44
43
42
41
40
39

2000 Q3
D2 D3 D4 D5 D6 D7

D5 D6 D7
9

3
17

31
3 46 20
3 26

76
8

11

D4

1

5

50
17 71

4 211
27 25 54
76 187 61

5 81 207 56
7 191 291 34 26

88 139 29
10

48
47
46
45
44
43
42
41
40
39

1999 Q4
D2 D3

48
47
46
45
44
43
42
41
40
39

1999 Ql
D2 D3 D4 D5 D6 D7

48 22 48
47 17 47
46 102 46
~ 9 ~

44 1 8 59 32 44
43 51 1 43
42 24 42
41 41
40 40
39 39

1999L Q=-2-=------------'2000L Q=-2=-------------'

D2 D3 D4 D5 D6 D7 D2
48
47
46
45
44
43
42
41
40
39

1999 Q3
D2 D3 D4 OS D6 D7

66
41

1 95
47 25

23 96 90
o 16 140 14

6 36 8
5 0

41
2 65
1 21

15 74 30
91 0
18
8

D3 D4 D5 D6 D7
3 69

3 30
103
10

24 13 19
11 1

0

D3 D4 D5 D6 D7
58

2 6 116
40 25 42
238 178 34
140 123 7
109 1

17 0

D3 D4 D5 D6 D7
26

33 30
27 353
26 68

25 292 169
33 177 9

52 42 3
68 21

Table 2.6

1998 Ql

D2
48
47
46
45
44
43
42
41
40
39

1998 Q2
D2

48
47
46
45
44
43
42
41
40
39

1998 Q3
D2

48
47
46 1
45
44
43
42
41
40
39

1998 Q4
D2

48
47
46
45
44
43
42
41
40
39
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Table 2.7 Reported Irish landings of haddock from Rockall, by ICES rectangle and quarter, 1998-2000 (2000
data are provisional). Tonnes liveweighl.

1998 Q1 1999 Q1 2000 Q1
D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7

48 48 48
47 47 47
46 46 46
45 45 45
44 27 44 10 44 14 37
43 12 11 43 8 43 9 6
42 8 1 42 13 42 11
41 41 41
40 40 40
39 39 39

1998 Q2 1999 Q2 2000 Q2
D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7

48 48 48
47 47 47
46 46 46
45 45 0 45
44 17 2 44 14 5 24 44 6 22
43 97 57 43 6 38 54 43 8 44 73
42 73 42 124 175 6 42 38 36 10
41 20 41 14 31 41 5 7
40 3 40 40
39 39 39

1998 Q3 1999 Q3 2000 Q3
D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7

48 48 48
47 47 47
46 0 46 46
45 45 1 45
44 23 44 2 154 44 94
43 58 87 0 43 31 101 18 43 24 28
42 107 0 42 25 83 0 42 7 2
41 41 18 41
40 40 40
39 39 39

1998 Q4 1999 Q4 2000 Q4
D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7 D2 D3 D4 D5 D6 D7

48 48 48
47 47 47
46 1 46 46
45 45 45
44 12 44 11 44 31
43 1 7 0 43 3 1 43 1 32
42 42 42 2
41 0 41 41 0
40 40 40
39 39 39
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Table 2.8 Quarterly landiugs at age by Scottish vessels fishing at Rockall in 1998 and 1999. Data are
estimated numbers landed by the fleet, in thousands of fish.

1998 1999
Age Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter I Quarter 2 Quarter 3 Q4

1 0 0 0 0 0 0 0 0
2 24 74 0 0 0 89 199 148
3 174 641 444 99 70 739 287 115
4 64 327 556 124 85 689 208 87
5 87 385 873 195 74 596 140 38
6 140 555 936 209 135 1027 44 14
7 27 174 444 99 141 1129 144 18
8 11 50 233 52 34 336 37 5

9+ 1 3 5 1 0 26 57 7

Table 2.9 Quarterly landings at age by Irish vessels fishing at Rockall in 1998 and 1999. Data are estimated
numbers landed by the fleet, in thousands of fish.

1998 1999
Age Quarter 1 Quarter 2 Quarter 3 Quarter 4 Quarter 1 Quarter 2 Quarter 3 Q4

1 0 0 0 3 0 0 12 7
2 22 89 119 20 7 16 257 14
3 47 155 69 9 29 326 272 5
4 19 57 57 4 14 293 161 3
5 8 71 92 1 3 209 25 1
6 , 6 80 135 1 6 261 38 1
7 3 32 29 2 3 168 34 0
8 2 3 1 1 2 21 4 0

9+ 1 2 0 0 1 0 1 0
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Table 3.1 Model settings used to generate theoretical selection ogives for representative Scottish and Russian
gear types.

Theoretically-derived valnes of L" for representative Scottish and Russian gear types. The model
used is discussed in detail by Ferro and Graham (1998).

Scottish Russian

NF 1.00 Non-nylon twine 1.20 Nylon twine

LF 0.895 Lifting bag 1.00 No lifting bag

PF 1.00 No panel 1.00 No panel

MS 70,100, 120 70,100,120

MR 100 100

TD 6 3.1

Table 3.2

Mesh size (mm)

70
100
120

Scottish Lso (em)

13.9
22.9
28.9

Russian L,o (em)

24.2
36.2
44.2
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Table 3.3 Short term effects of varying gear parameters on haddock catch and spawning stock biomass for
the North Sea. Baseline results are for 90mm mesh size and 120 meshes around the cod-end.
Results are expressed as percentage change relative to baseline. Simulations commenced assuming
population numbers as of I January 1990, and results are expressed for catches in 1991 and
spawning biomass at 1 January 1992.

North Sea haddock

Human consumption landings

No. Mesh Size
Meshes 90 100 110 120 130

120 Baseline 0 0 -2 -9
100 0 0 -2 -10 -24
75 0 -3 -12 -29 -47

Discards

No. Mesh Size
Meshes 90 100 110 120 130
120 Baseline -15 -40 -65 -81
100 -14 -39 -65 -82 -91
75 -39 -67 -84 -91 -94

Industrial by-catch

No. Mesh Size
Meshes 90 100 110 120 130

120 Baseline 5 2 4 5
100 I 2 4 5 7

75 0 4 6 8 9

Spawning biomass

No. Mesh Size
Meshes 90 100 110 120 130

120 Baseline 2 6 11 17
100 2 6 11 18 24
75 6 12 19 26 32
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Table 3.4

378

Sbort term effects of varying gear parameters on baddock catch and spawning stock biomass for
Division VIa. Baseline results are for 90mm mesh size and 120 meshes around the cod-end.
Results are expressed as percentage change relative to baseline. Simulations commenced assuming
population numbers as of I January 1990, and results are expressed for catches in 1991 and
spawning biomass at I January 1992.

Division VIa haddock

Human consumption landings

No. Mesh Size
Meshes 90 100 110 120 130
120 Baseline 0 0 -2 -9
100 0 0 -3 -10 -22

75 0 -3 -13 -26 -40

Discards

No. Mesh Size
Meshes 90 100 110 120 130

120 Baseline -16 -41 -65 -80
100 -14 -41 -66 -82 -89
75 -41 -69 -84 -90 -92

Spawning biomass

No. Mesh Size
Meshes 90 100 110 120 130
120 Baseline 6 15 25 33
100 5 15 26 35 41
75 15 27 36 43 48
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Figure 3.3 Rockall haddock mesh selection changes incorporating both Scottish and Russian selectivity
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ANNEXl

Some comments of Russian delegation
to Report of ICES Expert group on Rockall haddock

Results of the Russian research and fishery of Rockall haddock in 2000 allow to do some following provisional
conclusions:

1. Length composition of haddock caught on Rockall Bank by trawls with mesh minimum size ono mm to 100 mm
did not considerably differ. However, with larger mesh size the fishing efficiency suhstantially decreased. At the
sarne time, traumatism and mortality of escapes will probably increase. Therefore, it shall not be indisputable to
increase mesh minimum size as a measure for protecting haddock stock. It is required that additional studies are
undertaken to obtain more detailed data on different mesh selectivity and on haddock escapes survival.

2. Majority of haddock individuals shall attain sexual maturity being of 25 cm in length and at the age of 2 years.
Immature fish share in catches by trawlers with 70 mm to 100 mm mesh minimum size was not large, not
exceeding 2% (0.8% at an average). Thus, catching with this mesh shall not considerably affect reproductive
potential of population provided observation of catch limits.

3. Existence of vast areas useless for bottom trawl fishing in the southern bank and spatial-temporal separation of
fishing grounds from young fish habitat are major factors providing for safe exploitation to haddock stocks.

4. Results of research carried out in 2000 are the basis for making an assumption that haddock stock state on Rockall
Bank is satisfactory. It is expedient that an additionallrawl survey is carried oUl within the whole bank water area
during haddock spawning season to obtain more detailed data.
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3.7.4 Whiting

3.7.4.a Whiting in Division VIa (West of Scotland)

State of stock/exploitation: The stock remains outside
safe biological limits. Fishing mortality exceeds Fp, and
is estimated to be close to Fum in the last two years.
Spawning stock is below Bp,. There has been no trend
in recruitment during the 1990s, but a gradnal increase
in F has reduced SSB, which has been below Bum since

1998. Although the estimate of the discards is
uncertain, discard of the 1999 year class was high.

Management objectives: No explicit management
objectives are set for this stock.

T hoi I basis'ec ca

Bum; Bun,(l998); 16000 t Bp,; Bum * 1.4

F1im = see above Fp, ; 0.6 * Fum

Precautionarv Annroach reference noints (established in 1998):

ICES considers that: ICES proposes that:

Bum is 16000 t, the lowest observed spawning stock Bp, be set at 22 000 t. This is considered to be the
estimated in previous assessments. minimnm SSB required to have a high probability of

maintaining SSB above Bum, taking into account the
uncertaintv of assessments.

Fum is 1.0, above which stock decline has been observed. Fp, be set at 0.6. This F is considered to have a high
! probability of avoidin2 Fum.

Advice on management: To bring SSB above Bpa in
2003, fishing mortality in 2002 should be below 0.29,
corresponding to a human consumption landing of
less than 2000 t. However, due to the mixed nature
of the fisheries the fishing mortality for whiting in
2002 may have to be reduced further to achieve
consistency with the recovery plan for cod.

may not be fully accounted for in the current
assessment and catch forecast.

Fishing effort displaced due to the cod rebuilding plan
in Division VIla, should not be permitted to target
whiting in Division VIa, or any other stocks considered
to be outside safe biological limits.

Relevant factors to be considered in management:
Whiting are taken as a by-catch with cod and haddock
in a mixed demersal fishery. The rebuilding plan for
cod in Division VIa has had no measurable effect on
the stock and fishery for whiting in Division Via. A
reduced whiting fishery should have a positive impact
on the rebuilding of the cod stock in Division VIa.

The proportion of fish discarded is very high and
appears to have increased in recent years. Measures to
improve the exploitation pattern would be beneficial to
the stock and to the fishery. National technical
measures introduced to help protect the 1999 year class
of haddock may also be beneficial to the whiting.

Over 80% of the SSB in 2003 is comprised of the 2000
and 2001 year classes for which short-term geometric
mean recruitment has been assumed. Retrospective
analysis indicates that the over-estimation of the stock

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 5% higher
and SSB in 2000 35% lower in this years assessment
compared to last years assessment. The basis for the
single stock fishery advice is the same as last year.

ICES Cooperalive Research Repon No. 246 399



Catch forecast for 2002:
Basis F(2001) =F, =F(2000) =0.95; Catch(2001) =8.82; Landin s(2001) =4.44; SSB(2002) =13.9.

F(2001 onwards) Basis Catch Discards Landings SSB (2003)
(2002) (2002) (2002)

2.5 1.1 1.4
3.6 1.6 2.0

Weights in '000 t.

Shaded scenarios considered inconsistent with the precautionary approach.

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldIR
Ages 2-4

Elaboration and special comment: Whiting in
Division VIa are caught mainly by Scottish trawlers.
Since 1976, Scottish heavy trawl and seine effort has
declined, whilst that of light trawlers has generally
increased. Approximately 50% of the total catch in
weight is discarded, so restricted landings alone will
not achieve the necessary increase in SSB. Analytical
age-based assessment uses landings-at-age data,
discard-at-age data and indices from research vessel
surveys.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).

Catch data (Tables 3.7.4.a.I-2):

Average Current
Fmn

FO. l

Fmed

0.953
0.241
0.141
0.730

0.073
0.113
0.106
0.085

SSBIR

0.195
0.631
0.885
0.252

18.4

22.9

11.3

9.0

10.7

14.3'

14.9'

14.5'

13.4'

13.7

10.9

9.9

7.2

9.6
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.................... .••..•.•.•. ,.'.'.'i" .•; ".;,,,,.,.,.,.,.,.,.,.,•.,,,,,.,,,.,.;.i';: ',';,;;; ,,;,·t"'C;·;:;..... .. wa"",te. """"""""""""""""""" """""""""""""""""""""'" """""ii',""";,, ...•.••.••.•.••.••.•.•..•..•... ,.............. .•....•.••..•.•.•.•..•.,
1987 No increase in F 15.0 16.4 12.4 11.5 6.9

1988 NoincreaseinF;TAC 15.0 16.4 11.9 11.4 11.5

1989 No increase in F; TAC 13.0 16.4 7.7 7.5 3.7

1990 NoincreaseinF;TAC 11.0 11.0 6.0 5.6 3.4

1991 70% of effort (89) 9.0 6.9 6.7 4.0

1992 70% of effort (89) 7.5 6.0 6.0 8.4

1993 70% of effort (89) 8.7 6.8 6.9 8.0

1994 30% reduction in effort 6.8 5.8 5.9 8.6

1995 Significant reduction in effort 6.8 6.3 6.1 7.3

1996 Significant reduction in effort 10.0 6.6 7.2 6.6

1997 Significant reduction in effort 13.0 6.2 6.3 4.6

1998 No increase in F 6.5 9.0 4.7 4.7 5.2

1999 Reduce F below Fp, 4.3 6.3 4.7 4.6 2.6

2000 Reduce F below Fp, <4.3 4.3 2.5' 3.3 6.3

2001 Reduce F below Fp, <4.2 4.0

2002 SSB>Bp, in short term <2.0

ITAC is set for Divisions Via and VIb combined. 'Incomplete. 'Not including misreporting. 'Including ACFM
estimates ofmisreporting. Weights in '000 t.
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Whiting in Division VIa (West of Scotland)
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Stock - Recruitment
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Nominal catch (t) of WHITING in Division VIa, 1986-2000, as officially reported to ICES.

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 19991 20001

4 3 1 + + + + 1 1 + +
5 1 + 3 1 1 + + + +

1,644 1,249 1991
.' 180 3521

•
2 105 149 191 362 202 108 82 300 164

+ 4 + + + 1 1 + +
2,868 2,640 1,315 977 1,200 1,377 1,192 1,213 1,448 1,182 977 952 1,121 nla

Table 3.7.4.a.l

Country

Belgium

Denmark

France

Germany

Ireland

Netherlands

Spain

UK (E&W)'

UK (N.J.)

UK (Scot.)

Total

62
13

7,803
12,399

1 I 2 + nla

30 44 50 218 196 184 233 204 237 453 251 210 104
89

7,864 6,109 4,819 5,135 4,330 5,224 4,149 4,263 5,021 4,638 3,369 3,046 2,258
11,879 7,669 6,026 6,908 6,010 6,751 5,786 6,278 6,642 6,178 4,657 4,677 2,526

Unallocated
landings

Discards

-857 -530 -142 -382 -234 -5 122 177 -199 527 113 38 -49 730
6,875 11,460 3,713 3,356 4,044 8,360 8,017 8,570 7,272 6,568 4,571 5,211 2,567 6,273

Landings as
used by W.G. 11,542 11,349 7,527 5,644 6,674 6,005 6,873 5,963 6,079 7,169 6,291 4,695 4,628 3,256

'Preliminary.
'Includes Divisions Vb (EC) and Vlb.
'1989-2000 N. Ireland included with England and Wales.
nla = Not available.

Table 3.7.4.a.2 Whiting in Division VIa (West of Scotland).

Year Recruitment SSB Landings MeanF
Age 1 Ages 2-4

thousands toones toones
1978 165106 28368 20436 0.75
1979 115462 36617 20159 0.79
1980 308321 34696 15101 0.62
1981 58552 58883 16462 0.45
1982 56505 49435 20025 0.47
1983 70112 39312 21150 0.66
1984 135285 30067 24007 0.82
1985 120494 28575 23390 1.10
1986 95519 24144 13373 0.80
1987 142558 26119 18453 0.85
1988 51888 26678 22845 1.10
1989 102495 15293 11248 1.03
1990 64065 18935 8981 0.82
1991 86956 15994 10739 0.79
1992 116030 17348 14332 0.69
1993 84391 24436 14881 0.82
1994 84163 20692 14532 0.75
1995 85734 20104 13372 0.80
1996 60336 21499 13706 0.88
1997 46637 16711 10857 0.88
1998 77210 11583 9864 0.87
1999 45633 12839 7202 1.03
2000 79228 9199 9529 0.97
2001 72400 13100 0.95

Average 96878 25026 15419 0.82
1) short term geometric mean (1988-1999).
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3.7.4.b Whiting in Division VIb (Rockall)

Catch data in Tables 3.7.4.b.I-2.

Elaboration and special comments: Landings of
whiting from Division VIb are negligible. No
assessment has been carried out on this stock.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).

Whiting in Division Vlb (Rockall)
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Table 3.7.4.b.l Nominal catch (I) of WHITING in Division Vlb, 1986-2000, as officially reported to ICES.

Country 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 19991 2000

France
, , , , , , , , , ,

Ireland 32 10 4 23 3 I nla

Spain nla nla nla nla nla + nla

UK(E&W)' 5 4 16 6 I 5 10 2 5 26 49 20 + +
UK (N.Ireland)

UK (Scotland) 13 108 23 18 482 459 283 86 68 53 36 65 23 44 58

Total 18 112 23 34 488 460 288 128 80 62 85 117 44 44 58

lPreliminary.
'Included in Division VIa.
'1989-2000 N. Ireland included with England and Wales.
nla = not available.

Table 3.7.4.b.2 Whiting in Division VIb (Rockall)

Year Landings

tonnes
1985 131
1986 18
1987 112
1988 23
1989 34
1990 488
1991 460
1992 288
1993 128
1994 80
1995 62
1996 85
1997 117
1998 44
1999 44
2000 58

Average 136
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3.7.5 Saithe in Sub-area VI (West of Scotland and Rockall)

Saithe in Sub-area VI has previously been assessed as a
separate stock. This component has now been combined
with saithe in the North Sea (Sub-area N) and saithe in

Skagerrak and Kattegat (Division IlIa), see Section
3.5.5.

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

State of stock/exploitation: When last assessed (1999)
the stock was within safe biological limits. The
historical perspective of SSB, fishing mortality and
recruitment is not well estimated, although it is likely
that fishing mortality has increased since the 1980s as
the fishery for anglerfish, (in which megrim is taken as
a by-catch) has expanded into progressively deeper
water.

Management objectives: No explicit management
objectives are set for this stock.

Reference points: There is not sufficient information
to estimate appropriate reference points.

Advice on management: ICES advises that catches
in 2002 he no more than the recent TAC.

Relevant factors to be considered in management:
Megrim are caught as part of a targeted anglerfish
fishery, which has expanded rapidly in recent years.
Maintenance of the existing megrim TAC should help
to prevent expansion of the fishery for anglerfish that is
considered to be outside safe biological limits. The
megrim in Sub-area VI consists of two species,
Lepidorhombus whijJiagonis and L. boscii. The large
majority of the landings are L whijJiagonis. Although
total landings are less than the TAC, some national
quotas are restrictive and this has led to mis-reporting.
Previously, the adjacent fishery in the North Sea was
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not subject to a TAC for megrim, and catch controls on
anglerfish in Sub-area VI have led to mis-reporting of
landings, including the megrim component, into the
North Sea.

The landings from Division VIa showed a marked
increase from 1991 to 1996 (4400 t), but have
subsequently fallen to the recent low of I 780 tin 2000.

Elaboration and special comment: Until recently,
megrim was taken mainly as a by-catch in bottom trawl
groundfish fisheries. The expansion of the fishery for
anglerfish has led to increased fishing pressure on
megrim in the area, where they are now caught as a by
catch in the targeted anglerfish fishery. Previous
analyses have indicated that megrim are more robust to
exploitation than anglerfish, hence management of the
fishery should primarily reflect concerns for the
anglerfish stock.

Length frequency and age composition data are only
available for 1992-1999. Incomplete data were
available for 1990 and 1991. Preliminary assessments
have previously indicated that F may be rather low, but
this impression may be due to the expansion of the area
fished.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).
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Catch data (Tables 3.7.6.1-2)

f~il,f.~j~!!.·.·.·.·.·•..;ii;;;.!; I~!gm~m~?ii\PFF.•.•.•.•.•.•.•.•.A...·."'.•.•.·•.~•.•..••.·.••.•.·.•...~•.."'.·....••••·.•••.l.d••..•.•.•.•••••.••!.•.....•.•..•.'.•.;.•..!.•.•.;..•..•.•..•.'..•..•..•..•..•..•..•...•..'..•.•.•..•..·..•..•.'•••I•.•.Q.~.'.•..•.•n.•.•.ffi.•.,.>..•.•.t.•.."'.~.•.·.•.•••.•.•.•o•••••.s•.•...•.•..•..•..•.....l..•..•.•.•.....•.•....•.....•...•.. !.•.•••••••.••.•'••••..•'.••.••.••.'"'.•.•.•.l&.•.•.•~.•..•...•..-.".•••.•.•"••.•.•.•.•.•,... ".•.••.••.•.•...•••.••..•.•...•.••.••••..•..•.•.•.•.•.•.•.'.•.•.•••••••••••••••••••••hi>.•....'!1.•••.•.....lle...••.•...•...•.·.•.•.Fi.·..................................' riI .•·.Fr·.·.··· ················;·llo#~IV·············· '" '. .~,"""" . . . ""'''''''". .
....................... ,.... . . .tv··················· .•.." ..........• •.....•.....• . ·.•.•·.•.•·.•.•·l.·.•·••.··••.L.•.•.•.1.·.•.>.·.·.·.··.·".·.·.·.·."'.•.·.•.·.'-.·.·.••.•.'.· liniN~1:f ~f:nnrr~m~~:rf ::t:::;{~::;}~;:;N::~ ::::::::::~: :::::'::::,:::::::,::::':::::::::::::::':::::':::::::::::,:;::,:::: :rt# .:t~~.:o.:,~ ::::::::::::::::::::/;;;:)L:::::::::;:::::::;:;:;:;:;:;:;:t3};::::::":":": }~::;t~}::} ;:;:;=,:;:,=,:;;;:,=t,H fff:f::ff{,:=:;:,}::;:; :,;:,:,:,.;.:.:

1987 Not assessed

1988 Not assessed

1989 Not assessed

1990 Not assessed

1991 No advice

1992 No advice

1993 No long-term gain in increased F

1994 No long-term gain in increased F

1995 No advice

1996 No advice

1997 No advice

1998 Adequate catch controls

1999 Maintain current TAC 4.84

2000 Maintain current TAC 4.84

2001 Maintain current TAC 4.84

2002 Maintain current TAC 4.36

4.4

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.84

4.36

3.9

4.5

2.7

2.7

3.2

3.2

3.0

3.0

3.3

2.9

2.8

2.2

2.5

1.32

2.9

2.7

3.7

3.4

3.3

3.8

4.4

3.6

3.1

1.7

1.8

lVb(EC), VI, XII and XIV. 2 Incomplete data. 3 Landings in VIa. Landings in Vb (EC), XII. and XIV negligible.
Weights in '000 t.

Megrim in Sub-area VI (West of Scotland and Rockall)
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Table 3.7.6.1 Nominal catcb (t) of MEGRIM in Sub-area VI (West of Scotland and Rockall), as officially
reported to ICES.

3,728 3,717 4,793 4,3284,3264,642 5,268 4,598 3,686 2,567 2,146

Megrim in Division VIa (West of Scotland)
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999' 2000'

Belgium 1 1 1 1 1 +
Deumark 1
France 777 997 1,295 457 398 455 504 517 408 618 462 192 172 203 167
Germany 2
Ireland 243 403 685 474 317 260 317 329 304 535 460 438 433 438 nfa
Spain 137 102 121 43 91 48 25 7 1 24 22 87 111 83 nfa
UK(E&W&NI) 55 380 354 122 25 167 392 298 327 322 156 123 65 42 20
UK(Scotiand) 660 991 1,068 1,169 1,093 1,223 887 896 866 952 944 954 841 831 754
Total 1,872 2,874 3,526 2,267 1,924 2,154 2,125 2,047 1,907 2,451 2,044 1,794 1,622 1,597 941
Unallocated 1,000 518 1,595 1,356 1,373 1,375 2,381 1,795 1,522 104 839

As used byWG 2,924 2,672 3,720 3,403 3,280 3,826 4,425 3,589 3,144 1,701 1,780

Megrim in Division VIb (Rockall)
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999' 2000'

France 11 2 1
Ireland 196 240 139 128 176 117 124 141 218 127 nfa
Spain 730 583 751 205 363 587 683 594 574 520 515 628 nfa 404 nfa
UK(E&W&NI) 88 261 77 18 19 14 53 56 38 27 92 76 116 57 57
UK(Scotiand) 79 174 185 178 226 204 198 147 258 152 112 164 208 278 309
Total 908 1,020 1,014 401 804 1,045 1,073 925 1,046 816 843 1,009 542 866 366

Total Megrim in Sub-area VI (West of Scotland and Rockall)
Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999' 2000'
Total 2,7803,8944,5402,668 2,728 3,199 3,198 2,972 2,953 3,267 2,887 2,803 2,164 2,463 1,307
As used byWG

, Preliminary.
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Table 3.7.6.2 Megrim in Snb-area VI (West of Scotland and Rockall).

Year

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average

Landings

tonnes
3469
3384
3753
2780
3894
4540
2668
3728
3717
4793
4328
4326
4642
5268
4598
3686
2567
2146
3794
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3.7.7 Anglerlish in Sub-area IV (North Sea) and Sub-area VI (West of Scotland
and Rockall)

State of stock/exploitation: The stock is harvested
outside of safe biological limits. Although highly
uucertaiu, an assessment for the combined area
indicates that the recent F's have been well above Fp"
Even though the historical perspective of SSB, fishing
mortality and recruitment is not well estimated, it is
likely that fishing mortality has increased siuce the
1980s as the fishery has expanded into deeper water
with an associated increase in catches, although these
have shown a sharp drop over 1997-1999. The fishery

has expanded into areas, which are believed to have
beeu refugia for adult anglerfish, increasing the
vulnerability of the stock to over-exploitation.
Immature fish are subjected to exploitation for a
number of years prior to first maturity.

Management objectives: No explicit management
objectives are set for this stock. However, for any
management objectives to meet precautionary criteria,
their aim should be to reduce or maintain F below Fp,.

Precautionarv Annroach reference noints (unchanl'ed since 1998):

ICES considers that: ICES proposes that:

There is currently no biological basis for defining BHm or F35%sPR= 0.30 be chosen as Fp,. This fishing mortality
Flim corresponds to 35% of the unfished SSBIR. It is

considered to be an avvroximation of FMSY.

Advice on management: The highest catch that may
have been sustainable was around 15 000 t and
occurred in the period 1973-1990, before the recent
expansion in the fisheries. The stock has since been
depleted and the sustainable catch at present is
likely to be lower. The assessment is too imprecise to
give exact guidance on what the reduction in fishing
should be. ICES continues to recommend catches no
higher than 2/3 of the sustainable catches identified
in the period 1973-1990. This corresponds to
landings no greater than 10 000 t in 2002.

Relevant factors to be considered in management:
Catches for the combined area are believed to be
adequately estimated. However, due to a long history of
mis-reporting, the correct allocation of catches to Sub
areas IV and VI is not possible. Estimates which take
into account mis-reporting indicate that the percentage
of the catch taken in Sub-area VI in the years 1992
2000 (the period used in the assessment) has ranged
between 25%-36%, with a mean of 30%. These values
may be used as a basis to allocate the 2002 TAC
between the management units.

The lack of TAC regulation in the adjacent Sub-area IV
before 1998 encouraged mis-reporting of landings into
that area and undermined management for Sub-area
VI. The agreed TACs in 1998 and 1999 for Sub-area
IV were based on recent landings reported from that
area. Because those landings included misreporting in
the preceding years these TACs are unlikely to have
prevented further mis-reporting or to have improved
conservation in either area.

Auglerfish are subject to significant fishing mortality
before attaining full maturity, and this means the stock
is particularly vulnerable to depletion of the spawning
component. Their body shape means that at a young
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age they are easily retained by the minimum mesh size
currently in force. They are known to be discarded,
although no routine discard sampling is undertaken.
There is also a by-catch of small anglerfish associated
with scallop dredging.

In past assessments the existence of a large unexploited
reservoir of mature females was assumed to exist in
deep waters. In recent years, surveys and fisheries have
explored deep water areas widely, without locating any
such aggregations of mature anglerfish.

Two species occur, Lophius piscatorius and L.
budegassa, although catches are almost exclusively of
the former.

Elaboration and special comment: The fishery for
anglerfish in the North Sea is closely associated with
the fishery to the West of Scotlaod, and catch trends
from the two areas are similar, with a steady increase
from around 1984 due to the development of a directed
Scottish fishery, and a sharp decline from 1997 to
2000. It is likely that catches from two areas come from
the same biological stock.

The sharp reduction in landings since 1996, and the
scarcity of mature females in the catches may indicate
that the stock is heavily over-exploited.

Until the mid-1980s, anglerfish was taken mainly as a
by-catch in bottom trawl groundfish fisheries.
Restrictive TACs for other species in Division VIa have
led to increased fishing pressure on anglerfish in that
area, where they are now caught in a targeted
anglerfish fishery. Species such as cod, haddock and
saithe form a significant by-catch in the anglerfish
fishery.
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The North Sea catch at length distribution is derived
solely from Scottish market sampling. Information for
catch composition is unavailable from other countries
and this contributes to the imprecision of the
assessment.

Catch data (Tables 3.7.7.1 and 3):

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 20021ACFM:02).

Sub-area IV • North Sea

1989 Not assessed 10.1 9.3
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

2002 2/3 of the catches in 1973-1990 5.7

Weights in '000 t.
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7.0 18.2

6.2 13.7
5.4 10.6
5.3 8.4

4.2 7.2

Catch data (Tables 3.7.7.2 and 3):
Snb-area VI - West of Scotland and Rockall

1987 Not assessed 7.8 5.2 5.6
1988 Not assessed 8.6 7.7 7.7
1989 Not assessed 8.6 6.0 7.3
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 recent 8.6 7.2 12.3

catch levels
1996 A precautionary TAC not exceeding recent 8.6

catch levels
1997 Reduction in fishing effort 8.6
1998 Reduction in fishing effort 8.6
1999 Reduce fishing effort, effective 8.6

implementation of the TAC
2000 40% reduction in catches <7.4 8.0
2001 2/3 of the catches in 1973-1990 4.3 6.4
2002 2/3 of the catches in 1973-1990 4.3

'Vb(EC), VI, XlI and XN. 'Division VIa only. 'Incomplete data. Weights in '000 t.

Anglerfish Sub-areas IV (North Sea) and VI (W.Scotland & Rockall)

Landings
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Table 3.7.7.1 Nominal catch (t) of ANGLERFISH in the North Sea, 1989-2000. as officially reported to ICES.

Nortbern North Sea (IVa)
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 1 8 2 9 3 3 2 8 4 1 5 12
Denmark 835 984 1,245 1265 946 1,157 732 1,239 1,155 1,024 1,128 1,087
Faroes 1 7 1 10 18 20 15 10 6 nla
France 124 151 69 28 18 7 7 3' 181* 191*

Gennany 187 70 71 68 100 84 613 292 601 873 454 182
Netherlands 70 18 23 44 78 38 13 25 12 15 12
Norway 309 421 587 635 1,224 1,318 657 821 672' 941' 1,218' 1,182'
Sweden 9 5 14 7 7 7 2 1 2 8 8 78
UK (E&W&Nl) 99 91 129 143 160 169 176 439 2,174 668 781 218
UK (Scotland) 6,366 6,788 7,039 7,887 9,712 11,683 15,658 22,344 18,783 13,319 9,710 9,559
Total 7,877 8,392 9,235 10,209 12,309 14,505 17,891 25,176 23,425 16,847 13,343 12,349
* Preliminary. 'Includes !Vb,c.

Central North Sea (IVb)
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 209 216 357 538 558 713 579 287 336 371 270 449
Denmark 211 278 345 421 347 352' 295 225 334 432 368 260
Faroes 2 nla
France 1 2 " "
Gennany 2 1 4 2 13 15 10 9 18 19 9 14
Netherlands 574 267 285 356 467 510 335 159 237 223 141 141
Norway 2 27 17 4 3 11 15 29 7' 13' 19' 9'
Sweden" 3 2 1 3 3 4 3
UK (E&W&Nl) 628 754 669 998 1,285 1,277 919 662 664 603 364 423
UK (Scotland) 495 634 845 733 469 564 472 475 574 424 344 318
Total 2,121 2,177 2,522 3,053 3,144 3,447 2,627 1,847 2,173 2,088 1,519 1,617
* Preliminary. 'Includes 2 tonnes reported as Sub-area IV. 'Included in Na.

Southern North Sea (IVe)
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 54 21 13 12 34 37 26 28 17 17 11 15
Denmark 2 + + +
France 10 " "
Gennany +
Netherlands 2 7 5 10 14 20 15 17 11 15 10 15
UK (E&W&NI) 30 6 6 17 18 136 361 256 131 36 3 1
UK (Scotland) 17 3 1 + + +
Total 86 34 26 39 66 210 402 304 160 78 24 31
* Preliminary. 'Included in Na.

Total North Sea
1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Total 10,084 10,603 11,783 13,301 15,519 18,162 20,920 27,327 25,758 19,013 14,886 13,997
WGestimate 9,342 9,491 10,566 11,728 13,078 15,432 15,794 16.240 18,217 14,027 11,719 11,564
Unallocated -742 -1,112 -1,217 -1,573 -2,441 -2,730 -5,126 -11,087 -7,541 -4,986 -3,167 -2,433
* Preliminary.
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Table 3.7.7.2 Anglerfish in Sub-area VI. Nominal landings (t) as officially reported to ICES.

Anglerfish in Division VIa (West of Scotland)
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Belgium 2 15 2 8 3 2 9 6 5 + 5 2 + +
Denmark 4 34 1 3 4 5 10 4 1 2 1 +
France 1,505 1,601 2,329 1,901 2,182 1,910 2,308 2,467 2,382 2.648 2,899 2,0581,634'1.8141'1,843 1

'

Gertnany 3 4 9 10 1 2 60 67 77 35 72 137 50 39
Ireland 295 187 324 556 398 250 403 428 303 720 717 625 749 617 nla

Netherlands 27 1

Norway 6 3 8 27 8 6 14 8 6 4 4 l' 3' l' 3'
Spain 142 130 269 15 35 7 11 8 1 37 33 63 86 53 nla
UK(E&W&Nl) 38 243 433 153 71 270 351 223 370 320 201 156 119 60 44

UK(Scotland) 1,099 1,7682,629 3,0242,921 2,613 2,385 2,3462,133 2533 2,515 2,322 1,773 1,688 1,496

Total 3,090 3,955 6,003 5,728 5,615 5,061 5,479 5.553 5,273 6,354 6,408 5,330 4,506 4,284 3,425

Unallocated 184 296 2,638 3,816 2,766 5,112 11,148 7.506 5,234 3,799 3,000

As used by
WG 5,7995,3578,1179,3698,03911,46617.55612,836 9,654 7,413 6,425
·Preliminary. 'Includes Vlb.

Anglerfish in Division VIb (Rockall)
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Faroe Islands 6 1 2 15 4 2 2 nla

France 19 4 4 29 1 1 l' l'

Gertnany 103 73 83 78 177 132 144 119
Ireland 400 272 417 96 135 133 90 139 130 75 nla
Norway 9 11 7 13 16 18 10 17 24 14 11 4' 6' 5' 11'

Portugal + 20
Spain 990 730 1340 81 138 333 263 178 214 296 196 171 252 291 nla
UK(E&W&Nl) 112 253 123 17 19 99 173 76 50 105 144 247 188 111 272

UK(Scotland) 196 296 250 201 249 201 224 182 281 199 68 156 189 344 374

Total 1,326 1,294 1,730 313 822 923 1,089 681 777 830 602 899 900 972 796
·Preliminary. llncluded in VIa.

Total Anglerfish in Sub-area VI (West of Scotland and Rockall)

Year 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Total official 4,416 5,249 7,733 6,041 6,437 5,984 6,568 6,2346,050 7,184 7,010 6,229 5,406 5,256 4,221

Total ICES 4,416 5,249 7,733 6,041 6,621 6,280 9,20610,0508,81612,29618,15813,73510,554 8,385 7,221
·Preliminary.
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Table 3.7.7.3 Anglerfish in Sub-areas IV (North Sea) and VI (West of Scotland and Rockall).

Year Sub-area IV Sub-area VI Total

1973 2.894 9.348 12.242
1974 4,231 3,652 7,883
1975 5,106 3,198 8,304
1976 5,272 3,455 8,727
1977 4,854 3,954 8,808
1978 4,627 3,627 8,254
1979 4,871 3,195 8,066
1980 5,263 2,834 8,097
1981 3,562 1,718 5,280
1982 3,169 3,608 6,777
1983 4,405 3,850 8,255
1984 6,096 4,642 10,738
1985 6,801 5,056 11,857
1986 7,608 4,416 12,024
1987 9,236 5,249 14,485
1988 8,744 7,733 16,477
1989 9,342 6,041 15,383
1990 9,491 6,621 16,112
1991 10,566 6,280 16,846
1992 11,728 9,206 20,934
1993 13,078 10,050 23,128
1994 15,432 8,816 24,248
1995 15,794 12,296 28,090
1996 16,240 18,158 34,398
1997 18,217 13,735 31,952
1998 14,027 10,554 24,581
1999 11,719 8,385 20,104
2000 11564 7,221 18,785
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3.7.8

3.7.8.a

Herring West of Scotland

Herring in Division VIa (North)

State of stock/exploitation: It has not been possible to
access the status of this stock with respect to safe
biological limits. F is at present considered to be low
and close to the value of Fo.!. The stock bas remained
stable and fishing mortality has decreased in recent
years.

Management objectives: There are no explicit
management objectives for this stock.

Advice on management: ICES recommends catches
in 2002 should not exceed the 1991-2000 average of
30000 t.

Relevant factors to be considered in management: In
recent years TACs have not been restrictive,
presumably because of low effort and a weak market.
There has been substantial misreporting of catches into
this area from the North Sea and Division Vla(S).

Comparison with previous assessment and advice:
The perception of stock status and management advice
has not changed.

Catch forecast for 2002: No projections were carried
out given the uncertainty in the assessment.

416

Elaboration and special comment: There are three
main fleets operating, 1) the Scottish inshore paired
midwater trawl fleet, which operates in the Minches
and around the Isle of Barra in the southern part of the
area, 2) the Scottish purse-seine fleet, which operates in
the northern part of VIa, and 3) the offshore (mainly
Dutch and German freezer trawlers) fleet. which
operates in the deeper waters near the edge of the
continental shelf.

Information on misreporting in the catches has
improved, but biological sampling of catches has
deteriorated and the assessment remains uncertain.
Satellite data has improved knowledge of vessel
behaviour. The assessment is uncertain based on
uncertain catches and a noisy survey series, but
analyses in recent years have consistently pointed
towards the stock being exploited at a sustainable rate.
Acoustic surveys and the assessment indicate that
spawning biomass is reasonably stable or may be
increasing. Yield per recruit analysis with geometric
mean recruitment suggests that an F of 0.25 would
provide a yield of 32 000 t.

Sonrce of information: Report of the Herring
Assessment Working Group for the Area South of
62°N. March 2001 (ICES CM 200I/ACFM:12).
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Catch data (Tables 3.7.8.a.I-2):
l;i~1i11;. ;I~@&~iiU!i;iI!imnnti;;d%;; Piilili\lm!tm<t~ ,,'.'mg~!t . .' 'Dl~ . " . Al1W!iif,t

;I;iiMiiiI~~ljlIjjIIII!tIIIIIIII~!ID~!~~~:"I:~~!·:.:::·;~iig;:;::,:;:)Ja(~!:II
1987 Reduce F to Fo.tlstatus 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 602 77 30

1996 No advice because ofmisreporting 83.57 26

1997 Catch at status quo F 83.57 0.1 33'

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 23

2001 Average catches, 1991-1999 30 36.36

2002 Average catches, 1991-1999 30

'Adjusted for misreporting. 'Catch at status quo F. Weights in '000 t. 'Revised down from 60 in 1999.

Herring in Division VIa (North)

Landings

1996199119861981

o-t'-'_c'-',~--,J.y..y..L,-U,.u.,.u.,.u,.L4c.y..y.Y-'Y-',.u.,.u,.u.,L4c.y..y..J.i

1976
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Table 3.7.8.a.l Herring in Vla(N). Catch in tonnes by country, 1980-2000. These figures do not in all cases
correspond to the official statistics and cannot be used for management purposes.

Country 1980 1981 1982 1983 1984 1985 1986
Denmark 1580 96
Faroes 74 834 954 104 400
France 2 1243 2069 1313 20 18
Germany 256 3029 8453 6283 5564 5937 2188
Ireland 6000
Netherlands 5602 11317 20200 7729 5500 5160
Norway 3850 13018 7336 6669 4690 4799
UK 48 31483 38471 31616 37554 28065 25294
Unallocated 4633 18958 -4059 16588 -502 37840
Discards
Total 306 51420 92360 63523 75154 43814 81699
Area-Misreported -19142 -4672 -10935
WG Estimate 306 51420 92360 63523 56012 39142 70764
Source (WG) 1982 1983 1984 1985 1986 1987 1988

Country 1987 1988 1989 1990 1991 1992 1993
Denmark
Faroes 326 482
France 136 44 1342 1287 1168 119 818
Germany 1711 1860 4290 7096 6450 5640 4693
Ireland 6800 6740 8000 10000 8000 7985 8236
Netherlands 5212 6131 5860 7693 7979 8000 6132
Norway 4300 456 1607 3318 2389 7447
UK 26810 26894 29874 38253 32628 32730 32602
Unallocated 18038 5229 2123 2397 -10597 -5485 -3753
Discards 1550 1300 1180 200
Total 63007 47354 53039 69959 50608 51578 56175
Area-Misreported -18647 -11763 -19013 -25266 -22079 -22593 -24397
WGEstimate 44360 35591 34026 44693 28529 28985 31778
Source (WG) 1989 1990 1991 1992 1993 1994 1995

Country 1994 1995 1996 1997 1998 1999 2000
Denmark
Faroes
France 274 3672 2297 3093 1903 463 870
Germany 5087 3733 7836 8873 8253 6752 4615
Ireland 7938 3548 9721 1875 11199 7915 4841
Netherlands 6093 7808 9396 9873 8483 7244 4647
Norway 8183 4840 6223 4962 5317 2695
UK 30676 42661 46639 44273 42302 36446 22816
Unallocated -4287 -4541 -17753 -8015 -11748 -8155
Discards 700 62 90
Total 54664 61271 64359 64995 65799 61514 37789
Area-Misreported -30234 -32146 -38254 -29766 -32446 -23623 -14626
WGEstimate 24430 29575 26105 35233" 33353 29736 23163
Source (WG) 1996 1997 1997 1998 1999 2000 2001
"WG estimate for 1997 has been revised according to the Bayesian assessment (see text section 5.1.3).
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Table 3.7.8.a.2 Herring in Division VIa (North).

Year Landings

tonnes
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average

93642
41341
22156

60
306

51420
92360
63523
56012
39142
70764
44360
35591
34026
44693
28529
28985
31778
24430
29575
26105
35233
33353
29736
23163
39211
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3.7.8.b Clyde herring (Division VIa)

State of stock/exploitation: In the absence of surveys,
and no stock separation of catches, little is currently
known about the state of the Clyde spring-spawning
stock or the immigrant autumn-spawning component
from elsewhere within Division VIa. The fishing
mortality is not known. The catch in 2000 was the
lowest on record.

Advice on management: ICES reconnnends that nntil
new evidence is obtained on the state of the stock,
existing time and area restrictions on the fishery
shonld be continued in 2002.

Relevant factors to be considered in management:
Traditionally, the fishery has taken place in October and
November. In 2000 there was no fishery. The absence of
a fishery might be explained by the low price of herring
in 2000 compared to other pelagic

species available to the vessels to which the quota is
assigned.

Elaboration and special comments: There are two
stock components present on the fishing grounds,
resident spring-spawners and immigrant autumn
spawners. The spring-spawning stock supported a strong
and locally important fishery from 1955-1974 at catch
levels ranging from 4000 to 15000 t. Since 1988
catches have been below the TAC.

No assessment possible. No independent survey data are
available for recent years.

Sonrce of information: Report of the Herring
Assessment Working Group for the Area South of 62°N,
March 2001 (ICES CM 200IlACFM:12).
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3.7.9 Norway pout in Division VIa (West of Scotland)

State of the stock/exploitation: There is no current
information on which to evaluate the state of the stock.

Management objectives: There are no specific
management objectives for the fisheries exploiting this
stock.

Elaboration and special comment: The fishery is a
small mesh trawl fishery operated by Danish vessels.

Catch data (Tables 3.7.9.1-2):

Catches are highly variahle. The only data availahle are
official landings statistics. There is no information
available on which to base scientific advice. By-catches
in this fishery should be quantified and made available
to ICES.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001 (ICES CM 2002/ACFM:Ol).

1987 No advice 38.3

1988 No advice 6.7

1989 No advice 28.2

1990 No advice 3.3

1991 No advice 4.3

1992 No advice 5.2

1993 No advice 7.3

1994 No advice 14.1

1995 No advice 24.4

1996 No advice 6.3

1997 No advice 9.6

1998 No advice 7.2

1999 No advice 4.6

2000 No advice 2.0

2001 No advice

2002 No advice

Weights in '000 t.

Norway pout in Division VIa (West of Scotland)

Landings

g 40
o
~

.E 30

"g' 20
'6
~ 10

1979 1994 1989 1994 1999
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Table 3.7.9.1 Norway pout in Division VIa (West of Scotland). Landings officially reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Denmark 37,714 5,849 28,180 3,316 4,348 5,147 7,338 14,147 24,431 6,175 9,549 7,186
Faroes Islands 376 11
Germany 1
Netherlands 10 7 7
UK (E &W) 1 1
UK (Scotland) 553 517 5 + 140 13

Total 38,267 6,742 28,196 3,316 4,348 5,158 7,338 14,148 24,439 6,322 9,562 7,186

Country 1999 2000

Denmark 4,624 2005
Faroes Islands

Germany

Netherlands 1
UK (E &W)

UK (Scotland)

Total 4,625 2005

Table 3.7.9.2 Norway pout in Division VIa (West of Scotland).

Year

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

Average

Landings
tonnes
6721
8655

19933
5206

23250
20502
17870
7757
4911
8325
7794
9697
5832

38267
6742

28196
3316
4348
5158
7338

14148
24439
6322
9562
7186
4625
2005

11411
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3.7.10 Sandeel in Division VIa

State of the stock/exploitation: There is no current
information ou which to evaluate the state of the stock.

Management objectives: The current management
regime uses a multi-annual TAC of 12000 t per year
with the fishery closed from 31 July. Access is limited
to vessels with a track record. These arrangements took
effect in 1998 for a period of three years and were
renewed in 2001.

Relevant factors to be considered in management:
Fishing grounds are close inshore and often adjacent to
large colonies of seabirds for which the sandeel

Catch data (Table 3.7.10.1):

population is an important food supply, especially
during the breeding season.

Elaboration and special comment: The stock was last
assessed in 1996 and a new assessment has not been
made. At that time it was considered to be within safe
biological limits.

Source of information: Report of the Working Group
on the Assessment of Demersal Stocks in the North Sea
and Skagerrak, June 2001. Hamburg, Germany (ICES
CM 2002/ACFM: 01).

1987 No advice 14.5 14.5
1988 No advice 24.5 24.5

1989 No advice 18.8 18.8

1990 No advice 16.5 16.5

1991 No advice 8.5 8.5

1992 No advice 4.9 4.9

1993 No advice 6.2 6.2

1994 No advice 10.6 10.6

1995 No advice 7.1 7.1

1996 No advice 13.3 13.3

1997 No advice 12.7 12.7

1998 No advice 12 5.3 5.3

1999 No advice 12 2.6 2.6

2000 No advice 12 5.8 5.8

2001 No advice 12

2002 No advice

Weights in DOO t.
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Sandeel in VIa. Trends in landings and effort.
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Table 3.7.10.1 Sandeel in Division VIa. Landings as officially reported to ICES.

Country 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

UK (Scotland) 5,972 10,786 13,051 14,166 18.586 24,469 14,479 24,465 18,785 16,515

Total 5,972 10,786 13,051 14,166 18,586 24,469 14,479 24,465 18,785 16,515

Country 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000'

Denmark 80

UK (Scotland) 8,532 4,935 6,156 10,627 7,111 13,257 12,679 5,320 2,627

United Kingdom 5,771

Total 8,532 4,935 6,236 10,627 7,111 13,257 12,679 5,320 2,627 5,771

• Preliminary.
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3.8

3.8.1

Fisheries

Stocks in the Irish Sea (Division VIla)

Overview

State of the Stocks

The roundfish fisheries in the Irish Sea are conducted
primarily by vessels from the bordering countries (UK
and Ireland). The majority of vessels are otter-trawlers
fishing for cod, whiting and plaice, with by-catches of
haddock, anglerfish, hake and sole. The mesh size is
80mm and 80nun square mesh panels have been
mandatory for UK otter-trawlers since 1993, and for
Irish trawlers since 1994. The number of Irish vessels
operating in this region has declined in recent years.
Fishing effort in the England and Wales fleet of vessels
longer than 12.2m declined rapidly after 1989, and over
1992-1995 was about 40% of the effort reported in the
1980s, although it has increased again in recent years.
Since the early 1980s there has been a development of
semi-pelagic trawling for cod and whiting,
predominantly by vessels from Northern Ireland. Some
of these vessels switch between pelagic trawling and
twin-trawl fishing for Nephrops depending on fishing
opportunities and market demands.

Although some of the otter-trawlers also take part in the
fishery for sole, there has been a growing number of
bearn-trawlers, particularly from southern England and
from Belgium, exploiting this stock. The most important
by-catches of this fleet are plaice, rays, brill, turbot and
anglerfish. The fishing effort of the Belgian beam-trawl
fleet varies according to the catch-rates of sole in the
Irish Sea compared with 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.

A fleet of vessels, primarily from Ireland and Northern
Ireland, takes part in a targeted Nephrops fishery using
70mm nets and 75mm square-mesh panels. The larger
vessels, including some that normally target roundfish,
may use twin trawls with 80mm mesh.
Decommissioning has reduced the size of fhe Northern
Ireland fleet in recent years. All boats take a
considerable by-catch of whiting, much of which is
discarded. Discards comprise mainly juveniles because
the distribution of Nephrops coincides wifh the main
nursery grounds for whiting. In fhis fishery as well as in
fhe roundfish fishery in the western Irish Sea, fhe by
catch of haddock has increased substantially in recent
years because of strong year classes in fhe 1990s.

The ofher gears employed to catch demersal species are
gill-nets, notably by inshore boats targeting cod, bass,
grey mullet, sole and plaice.

The main pelagic fishery in the Irish Sea is for herring.
In recent years, it has been predominantly operated by
pair-trawlers from Norfhern Ireland. The size of fhis
fleet has declined to a very low level in recent years.
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The stock of cod is outside safe biological limits and at
risk of collapse: The spawning biomass is below Blim

and fishing mortality is close to Flim• Fishing mortality
on cod increased progressively fhroughout fhe 1980s.
During fhe early 1990s, fhe spawning stock declined
rapidly and is presently dominated by one age class. As
a consequence, it is sensitive to variations in recruitment
and in 1995 reached a historical low following entry of
fhe very weak 1992 year class. The 1997 and 1998 year
classes are very weak and the 1999 year class is
estimated to be about average. In 2000, fhe ED
introduced a recovery plan for Irish Sea cod (Council
Regulation (Be) No. 30412000) and subsequently
established technical measures for the recovery of fhe
stock of cod in fhe Irish Sea (Council Regulation (Be)
No. 254912000). This recovery plan consisted of
spawning box closures from 14 February to 30 April
2000. Wifhin the closure it was prohibited to use any
demersal trawl, seine or similar towed nel, any gill net,
trammel nel, tangle net or similar static net or any
fishing gear incorporating hooks. Derogations were
permitted for certain demersal otter trawls and for
certain beam trawls. The closure was continued in 2001,
but was restricted to fhe western Irish Sea west of
4°50'Won fhe evidence fhat the abundance of adult cod
in the eastern Irish Sea was too low to justify fhe
restrictions on fishing for other species.

The stock of whiting is also outside safe biological
limits, both in terms of biomass (below Blim since 1997)
and of fishing mortality (above Fp' since 1980). The
Irish Sea whiting fishery has been characterised by high
levels of fishing mortality throughout the 1980s and
1990s. At such high fishing mortalities, the spawning
stock contains few age classes and is vulnerable to poor
recruittnent, and the stock has been in more or less
continuous decline since the early 1980s. Discarding of
whiting is considered a major problem in the Nephrops
directed fishery.

A notable phenomenon in the Irish Sea, and also in the
Celtic Sea, during the 1990s has been a substantial
growth in the stock of haddock, particularly following
the recruittnent of above-average 1991 and 1993 year
classes and a very strong 1994 year class. The 1996 year
class is confirmed to be still stronger and will result in
increased catches in the short term. The fish are
confined mainly to the western Irish Sea where
established roundfish and Nephrops fisheries take place.
Due to the present TAC arrangements, some national
quotas have proved limiting, causing substantial
misreporting. To alleviate this problem, a separate TAC
allocation for Irish Sea haddock has operated since
1999.
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The stock of plaice is within safe biological limits. The
landings declined in the 1990s, and in 1998 were close
to the lowest recorded. This resnlted from a
combination of declining fishing effort and a succession
of below-average year classes recruited since 1987. The
spawning stock in currently above Bp, and fishing
mortality in 2000 was below Fp,. The stock is expected
to increase and will have a low probability of falling
ontside safe biological limits in the medium-term.

The sole stock is within safe biological limits. It has
benefited several times since 1970 from very strong
year classes, and as a consequence has sustaioed fishing
mortalities that are considered high for a sole stock. In
2000, fishing mortality was at Fp,. The frequency of
strong year classes has decreased since the mid-1980s,
leading to a decline in spawning stock to a historical

428

low in 1996. The stocks of Nephrops in the Irish Sea are
considered to be fully exploited. There is some concern
that fishing mortality may rise from the current high
level if the use of twin trawls expands. Account should
also be taken of the impact of this fishery on the stocks
of protected species. There has been no assessment in
recent years of the effects on Nephrops of predation by
cod, but the low abundance of the latter has probably
reduced its impact.

The stock of Irish Sea herring is presently subject to low
fishing mortality exerted by a smail fleet of trawlers
from Northern Ireland. The stock has recovered from
the collapse which followed high fishing mortalities in
the 1970s. However its present state is uncertaio
because the series of survey estimates remains too short
to establish the recent trends in biomass.
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3.8.2 Cod in Division VIla (Irish Sea)

State of stock/exploitation: The stock remains outside
of safe biological limits. Fishing mortality in 2000 was
estimated to be close to FHn" and SSB in 2000 to below
Blim. For the past ten years F has been in the region of
FHn" whilst SSB has remained in the region of B'im. The
probability of good recruiunent appears to have been
reduced at the SSBs observed in the 1990s.

Management objectives: To rebuild the SSB of the
stock, a spawning closure was introduced in 2000 for
ten weeks from mid-February to maximize the
reproductive output of the stock (EU Regulations
304/2000 and 2549/2000). The measures were revised
in 2001, involving a continued, but smaller spawning
ground closure. coupled with protection of juvenile fish.

. ts ( tabr h d' 1998)h fAl'p recau IOnarv , \DDrOaC re erence 0010 es IS e m :

ICES considers that: ICES proposes that:

Blim is 6 000 t (agreed by ACFM in 1998) Bp, be set at 10000 t. This is the previously agreed
MBAL and affords a high probability of maintaining the
SSB above Blim, taking into account the uncertainty of
assessments. Below this value the probability of below
avera.2;e recruitment increases.

Flim is 1.0. This is the fishing mortality above which Fp, be set at 0.72. This F is considered to have a high
there is a reduced probability that the stock can sustain probability of avoiding Flim. Fishing mortalities above
itself. F" have been associated with observed stock decline.

Technical basis'

Bp, = Previous MBAL and signs of reduced recruiunent

Fpa = Fmed*0.72

Advice on management: ICES reconunends a
recovery plan that will ensure a safe and rapid
recovery of SSB to a level in excess of 10 000 t. If a
recovery plan is not implemented ICES recommends
that fishing mortality on cod should be reduced to
the lowest possible level in 2002.

Relevant factors to be considered in management:
The lower TAC and the closure of spawning ground
appear to have resulted in a reduced fishing mortality
on older age groups in 2000. It is not possible to
identify the relative contribution of these measures.
There is also an indication that fishing mortality on
two-year-olds in 2000 may have increased. The average
F in Table 3.8.2.2 does not show these effects. It is

important that management action being taken to
reduce fishing mortality on the adult component of the
stock is not compensated for by an increase in fishing
mortality on the juveniles.

In view of the state of the cod stock in Division VIla,
diversion of effort from the cod spawning grounds to
other vulnerable stocks should also be prevented.

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 15% lower
and SSB in 2000 the same in this years assessment
compared to last years assessment. The basis for the
advice is the same as last year.

Catch forecast for 2002:
Basis: F(2001) = F(98-00) = 0.97; Landin s (2001) = 5.9; SSB(2002) = 5.8.

F (2002) Basis Catch (2002) Landings (2002)
Onwards

SSB (2003)

0.00 0.0 F(98-00) o o 13.7
0.19 0.2 F(98-00) 1.6 1.6 11.2

10.12.32.30.3 F(98-00)

tIIIm&l'1m~%ID}tt
OOimt1{j!o!l.;ttmtI

II~i!!l'1m~%ID}J

tlll&l1dI!l.MWXt

0.29

Weights in '000 t.
Shaded scenarios are considered inconsistent with the precautionary approach.
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The catch forecast is made on the assnmption of an
average exploitation pattern 1998-2000, due to a poorly
determined exploitation pattern in the last year of the
assessment.

Although landings in 2000 were half those in 1999, the
fishing mortality still remains high, due in part to the
lowest observed year class passing through the fishery.

Source of information: Report of the Working Gronp
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comment: The cod fishery
has traditionally been carried out by otter trawlers
targeting spawning cod in spring and juvenile cod in
autumn and winter. Activities of these vessels have
decreased in recent years, whilst a fishery for cod and
hake using large pelagic trawls increased substantially
during the 1980s. In recent years the pelagic fishery has
also targeted cod during the snmmer. Cod are also
taken as a by-catch in fisheries for Nephrops, plaice
and sole.

Analytical assessment is based on landings-at-age and
recruitment indices from surveys in Division VIla.
Estimates of mis-reported landings are included from
1991 onwards. Successive assessments have revised the
estimates of recent fishing mortality upwards.

Catch data (Tables 3.8.2.1-2):

Average Current
Fm",

FO•l

Fmed

Fish Mort
Ages 2-4

0.971
0.271
0.157
0.845

YieldIR

1.274
1.688
1.574
1.332

SSBIR

1.321
6.811
10.697
1.629

r..•·.flliLm.€E.·.••.•.,.•.•.••.•.,.:.•.r.•.~...·.'.•.111lill:;:.I!..!I!!!... I;.(;;;;;I!i!!fij~ll!'!'!.;!I;lil;IIII~.i~~ •• ti
•••••••••••••••, ••.•.•.......••••••••••••••••••••••••••••••••••••••••••••••••••••••""" •••••••;•••;•••;••••••.:.••••••••••••;••:•••••;•••;••••••.:.·••••.•.·.: ·.··.·.··.: ·.;·.i.~.·•.••·.•·•;·.~.•;.••,,·.f.•ll.·••;.··n·.~.•.;.~.·.• ;.··.;·.i.••• ·••••••;.·.••;· ••••••••••F····· .·.·.·.·.·.·.·.·.·t.L ·.· t: ·.·.·.····.··· i:;:·:I:;::·:ll:;I~!!!~·F; ·

f~~:~)~~t:J~:~~:~~fr ::::::::::::::::::::::::::::::;:~::::::;.:.:.:.:.".:.:.;. f:{~jf:~:{~:r~:~:r~f::f:r~f:Jt::tt:n:M 'l.~ tw:·l':"~ :::':::::::::::::::::::::':::::::::;:;:::,:,:;:;:;:,:;:;:,:;:;:,:;:;:;:;:;:;:;:;:;:;:;:;:;:,:,:;:,:;:;:;:;:,:;::":::;:;:,::::::,,.:.:.;.:.:.:.;.:.:.,.,.;.,.,.,.,.,.,.,.,.,.,.,.,.,.,-,.,.,.".,., .

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 Fat Fm,,; TAC 15.3 15.3 9.9' 7.4

1991 Stop SSB decline; TAC 6.0 10.0 7.0' 7.1'

1992 20% ofF(90) - 10 000 t 10.0 10.0 7.4 7.7'

1993 Fm" - 10200 t 10.2 11.0 5.9 7.6'

1994 60% reduction in F 3.7 6.2 4.5 5.4'
1995 50% reduction in F 3.9 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 5.32'

1999 Reduce F below Fp, 4.9 5.5 1.98' 4.77'

2000 LowestpossibleF 0 2.1 0.96' 2.19'

2001 Lowest possible F 0 2.1

2002 Establish rebuilding plan

'Preliminary. 'Including estimates of mis-reporting. 'Incomplete data. Weights iu '000 t.
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Cod in Division VIla (Irish Sea)
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Stock· Recruitment
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Table 3.8.2.1 Nominal catch (t) of COD in Division Vila as officially reported to ICES. and Working Group
estimates of annual landings.

Country 1986 1987 1988 1989 1990 1991 1992 1993

Belgium 222 344 269 467 310 78 174 169

France 1.480 1,717 2.406 3521 201 1 3201 916 686

Ireland 3,991 5,017 5,821 3,656 2,800 2,364 2,260 1,328

Netherlands

UK (England & Wales)' 847 1,922 2,667 6,320 4,752 3,562 3,529 3,244

UK (lsle of Man) 80 44 118 39 48 175 129 57

UK (N. Ireland) 2,992 3,565 4,080

UK (Scotland) 446 574 472 465 1,767 515 393 453

Total 10,058 13,183 15,833 11,299 9,878 7,014 7,401 5,937

Unallocated -206 -289 -1,665 1.452 -2,499 81 334 1,618

Total figures used by
Working Group for stock
assessment 9,852 12,894 14,168 12,751 7,379 7,095' 7,735' 7,555'

Country 1994 1995 1996 1997 1998 1999 2000

Belgium 129 187 142 183 316 150 60

France 208 166 148 268 2691 85 1 661

Ireland 1,506 1.414 2.476 1,492 1,739 966 nla

Netherlands 25 29 20 5 1

UK (England & Wales)' 2,274 2,330 2,359 2,370 2,517 1,665 799

UK (Isle of Man) 26 22 27 19 34 9 nla

UK (N. Ireland)

UK (Scotland) 326 414 126 80 67 80 38

Total 4,469 4,533 5,303 4,441 4,962 2,960 964

Unallocated 933 54 -339 1.418 355 1,821 1,224

Total figures used by
Working Group for stock
assessment 5,402' 4,587 4,964 5,859 5,317 4,781 2,188

lPreliminary.
'Revised.
'1989-2000 N. Ireland included with England and Wales.
nla = not available.
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Table 3.8.2.2 Cod in Division VIla (Irish Sea).

Year Recruitment SSB Landings MeanF
Age 0 Ages 2-4

thousands tonnes tonnes
1968 6790 16226 8541 0.7487
1969 8803 14570 7991 0.8688
1970 15209 10719 6426 0.5783
1971 5085 13313 9246 0.6432
1972 14035 17507 9234 0.5858
1973 3285 20667 11819 0.7367
1974 11350 17998 10251 0.7067
1975 3615 17464 9863 0.8035
1976 5355 14270 10247 0.7433
1977 5593 13553 8054 0.7237
1978 12093 9801 6271 0.6304
1979 14374 10897 8371 0.6686
1980 8074 13056 10776 0.7238
1981 3578 18573 14907 0.8192
1982 5364 20014 13381 0.9278
1983 7951 15741 10015 0.8345
1984 8071 11652 8383 0.7593
1985 6548 12716 10483 0.8970
1986 18861 12143 9852 0.8704
1987 8901 13303 12894 0.9582
1988 3867 14096 14168 0.9592
1989 4988 15216 12751 1.1868
1990 5741 9230 7379 1.0311
1991 8928 6898 7095 1.0317
1992 1774 7397 7735 1.3722
1993 5178 6542 7555 1.4141
1994 3793 6180 5402 1.2922
1995 3374 4868 4587 1.0167
1996 6632 5979 4964 0.9469
1997 2304 5923 5859 1.4168
1998 770 5710 5317 1.0063
1999 5137 6905 4781 0.9075
2000 4408 4381 2188 0.9987
2001 3030 5583 0.9700

Average 6849 11738 8690 0.9052
1) Short tertn (92-99) geometric mean.
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3.8.3 Haddock in Division Vlla (Irish Sea)

State of stock/exploitation: The stock continues to be
harvested outside safe biological limits. Fishing
mortality has been well above Fp. since 1993.
Occasional pulses of strong recruitment have resulted
in opportunistic fisheries lasting only for relatively
short periods. In the 1990s a more sustained population

existed, with strong year classes in 1994 and 1996
causing an increase in both spawning biomass and
catches. Subsequently, the SSB has declined.

Management objectives: No explicit management
objectives are set for this stock.

( bl" h d' 1998)At'Precau lOnary \pproac re erence DOlnts esta IS e m :

ICES considers tbat: ICES proposes that:

BHm not defined Bpa not set

F';m not defined Fp, be set at 0.5

Technical basis'

BI;m = not defined Bpa = not set

F';m = not defined Fp• set by in analogy with other haddock stocks

Advice on management: ICES recommends that
fishing mortality in 2002 should be reduced to below
Fp" corresponding to a catch of less than 1 200 t in
2002.

Relevant factors to be considered in management: A
TAC is set for haddock for the whole of Sub-areas VII,
VIII, IX and X. The present high availability of
haddock in Division VIla has resulted in substantial
mis-reporting and/or discarding due to large by-catches
of haddock taken by fleets with restrictive allocations
available to them. To alleviate this problem, a separate
TAC allocation has been made for Division VIla since
1999.

The haddock stock in the Irish Sea could be sustained if
recent strong year classes are allowed to realise their
potential for growth, and contribute to SSB. This would
only occur if fishing mortality were reduced
substantially.

The haddock stock is mainly confined to the western
Irish Sea where important mixed-species fisheries for
Nephrops, whiting and cod take place. A directed
fishery has developed for haddock during the 1990s.
Large catches of haddock are taken in the Nephrops
fishery during periods of high haddock abundance.

The current directed fishery for haddock in the Irish
Sea is likely to generate by-catches of cod in the same
area.

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 53%
higher and SSB in 2000 48% lower in this years
assessment compared to last years assessment. The
basis for a single stock fishery advice is the same as last
year.

Catcb forecast for 2002:
Basis: F(2001) = F, = F(98-00) = 1.45: Catcb(2001) =2.29; Landin s(2001) =2.29; SSB(2002) = 2.15.

F(2002 onwards) Basis Catch Landings SSB (2003)
(2002) (2002)

0.78 0.78
1.20 1.20

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
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data is short and recent F is likely to be poorly
estimated.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R
Ages 2-4

0.363
1.520
2.425
0.553

SSBIR

0.386
0.550
0.508
0.449

1.454
0.325
0.178
0.921

Average Current

F=.
Fa.l
Fmed

Elaboration and special comment: Haddock
production in the Irish Sea has been irregular, with one
productive period in the late 1950s, two in the early
1970s, and a recent one in the latter half of the 1990s.
Production in the 1990s has exceeded that in the earlier
periods and also coincides with increased abundance of
haddock in the Celtic Sea. Previous productive periods,
other than the recent one, are believed to have
coincided with strong year classes in Sub-Area VI.
Whilst the 1994 year class was relatively strong in
Divisions VIa, Vila and Vllb-k, patterns of recruitment
in subsequent years have differed markedly between
areas. Growth rates of individual haddock also differ
between areas, and haddock grow fastest in the Irish
Sea.

Analytical age-based assessment uses landings at age
and indices from research surveys. The time series of

Catch data (Tables 3.8.3.1-2):

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 settiug catch limits required 14' 1.925 3.391'

1998 Catch limit for Vila 3.0 201 3.015 4.902

1999 No increase in F; Catch limit for Vila 7.0 4.99 1.5964 4.109

2000 Reduce F below Fp' <2.8 3.4 1.141 1.395

2001 Reduce F below Fp' <1.71 2.7

2002 Reduce F below Fp• <1.20
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Haddock in Division VIla (Irish Sea)
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Stock· Recruitment
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Table 3.8.3.1 Nominal landings (t) of HADDOCK in Division Vila, 1984-2000, as officially reported to ICES.

Country 1984 1985 1986 1987 1988 1989 1990 1991

Belgium 3 4 5 10 12 4 4 1

France 38 31 39 50 47 n/a n/a n/a

Ireland 199 341 275 797 363 215 80 254

Netherlands

UK (England & Wales)1 29 28 22 41 74 252 177 204

UK (Isle of Man) 2 5 4 3 3 3 5 14

UK (N. Ireland) 38 215 358 230 196

UK (Scotland) 78 104 23 156 52 86 316 143

Total 387 728 726 1,287 747 560 582 616

Unallocated 0 0 0 0 0 0 0 0

Total figures used by Working Group 387 728 726 1,287 747 560 582 616

Country 1992 1993 1994 1995 1996 1997 1998 1999

Belgium 8 18 22 32 34 55 104 53

France 26 41 22 58 105 74 86 n/a

Ireland 251 252 246 320 798 1,005 1,699 759

Netherlands 1 14 10 5

UK (England & Wales)1 244 260 301 294 463 717 1,023 1,479

UK (Isle of Man) 13 19 24 27 38 9 13 7

UK (N. Ireland)

UK (Scotland) 114 140 66 110 14 51 80 67

Total 656 730 681 841 1,453 1,925 3,015 2,370

Unallocated 47 83 362 912 1,570 1,466 1,887 1,749

Total figures used by Working Group 703 813 1,043 1,753 3,023 3,391 4,902 4,119

Country 2000

Belgium 22

France n/a

Ireland n/a

Netherlands 2

UK (England & Wales)1 1,061

UK (Isle of Man) n/a

UK (N. Ireland)

UK (Scotland) 56

Total 1,141

Unallocated 254

Total figures used by Working Group 1,395

*Preliminary.
11989-2000 Northern Ireland included with England and Wales.
n/a = not available.
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Table 3.8.3.2 Haddock in Division Vila (Irish Sea).

Year Recruittnent SSB Landings MeanF
Age 0 Ages 2-4

thousands toones tonnes
1993 4324 1135 813 1.225
1994 15902 1340 1043 1.043
1995 2026 1665 1753 1.335
1996 22448 4500 3023 1.111
1997 1583 3988 3391 1.317
1998 3172 4930 4902 1.362
1999 9459 3854 4119 1.732
2000 1891 1322 1395 1.267
2001 5977 2287 1.450

Average 7420 2780 2555 1.316
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3.8.4 Whiting in Division VIla (Irish Sea)

State of stock/exploitation: The stock remains outside
safe hiological limits. The current assessment indicates
that fishing mortality has been above Fp, since 1980.
SSB has declined since 1980 to a very low level, and
has been below BHm since 1997. Catches have declined
progressively since the early 1980s, hut the proportion
discarded has increased. Estimates for 2000 indicate
that three quarters of the catch was discarded.

Management objectives: No explicit management
objectives are set for this stock. However, for any
management objectives to meet precautionary criteria,
their aim should be to reduce or maintain F below Fp,

and to increase or maintain spawning stock biomass
above Bpa•

Precautionarv Approach reference points (unchanl!ed since 1999):

ICES considers that: ICES proposes that:

BHm is 5 000 l, the lowest observed spawning stock Bp, be set at 7 000 t, which is considered to be the
biomass as estimated in previous assessment. There is no minimum SSB required to ensure a high probability of
clear evidence of reduced recruitment at the lowest maintaining SSB above its lowest observed value, taking
observed SSB's. into acconnt the uncertainty of assessments.
FHm is 0.95. This is the fishing mortality estimated to lead Fp, be set at 0.65. This F is considered to have a high
to a potential stock collapse. probability of avoiding FHm and is consistent with a high

I probability of remaining above Bn, in the long run.

Technical basis'

Blim = Bloss Bpa = BlOSS * 1.4

F lim = F\ossas estimated in an earlier assessment Fp,; 0.65, implies an equilibrium SSB of 10.6 kt, and a
relatively low probability of SSB < Bp, (; 7 kt), and is
within the range of historic Fs.

Advice on management: ICES recommends that
fishing mortality on whiting should be reduced to
the lowest possible level in 2002. A rebuilding plan,
including provisions to effectively reduce directed
harvest, discards and by-catch in other fisheries
should be developed and implemented in order to
rebuild SSB above BP'"

and for Irish trawlers since 1994. While the effects of
this technical measure have not been formally
evaluated, the Nephrops fishery still generates
substantial quantities of whiting discards, indicating
that further measures are necessary. Management
measures for the Nephrops fishery should also take into
account the effect on whiting.

Relevant factors to be considered in management: A
Nephrops directed fishery operates on the main whiting
nursery areas in the Irish Sea. Recent levels of discards
in this Nephrops directed fishery during the late 1990s
have been at around 43% by weight of the estimated
catch of whiting. rising to approximately 73% in the
most recent assessment year 2000. This means that the
fishing mortality on whiting cannot be effectively
controlled by restrictions on landings alone, but would
also require measures to reduce discards. Square mesh
panels have been mandatory for all UK trawlers
(excluding beam trawlers) in the Irish Sea since 1993,

Over 80% of the SSB in 2003 is comprised of the 2000
and 2001 year classes, which are poorly determined.
Recruitment and SSB have been over-estimated in
recent years. Retrospective analysis indicates that the
over-estimation of the stock may not be fully accounted
for in the current assessment and catch forecast.

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 27%
higher and SSB in 2000 the same in this year's
assessment compared to last year's assessment. The
basis for the advice is the same as last year.
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Catch forecast for 2002:
Basis: F(2001) =F, =F(98-00) =1.09;, Catch(2001) =5.0; Landin s(2001) =3.2; SSB(2002) =3.9.

F(2002) F(2002) F(2002) Basis' Catch Landings SSB (2003)
(landin s) (discards) (Total) (2002) (2002)

IIiRi~~; it •. i~f1!Fi!t~:~J;;i
jiJjIWra Iimi~~~w!l!!l;;;

;;;;;;~:Bi;l; : *;i*···.~*;~i§.~.*~P*..~fOO8··•..•·•.8J=**8iH1iB¥i**
;;;;~;!!~~~t~?

•·•••:.··.;~imrt~.l:;
i;f~iiiIijiI!;~~~~~mtl;:;I;t~;~il

li;;;;tji~illii;i~il1~g~tJiwll
Weights in '000 t.
'F multipliers applied to human consumption fishery only.
2Fp, = 0.65.
Shaded scenarios are considered inconsistent with the precautionary approach.

Elahoration and special connnent: Whiting is taken
mainly as a by-catch in mixed species otter ttawl
fisheries for Nephrops, cod and other demersal species,
and in the pelagic fishery for cod.

in the assessment will necessitate understanding
dispersal of whiting between the two areas. This will
require spatially disaggregated catch and survey data.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 2002/ACFM:02).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R
Ages 1-3

Analytical assessment is based on catch-at-age,
commercial CPUE and indices from surveys in
Division VIla. Estimates of discards in the Nephrops
fisheries are included in the assessment, and estimates
of mis-reported landings have been included since
1991. Discarding by whitefish fleets is presently being
studied, but there are insufficient data for inclusion in
the assessment.

Uncertainties in the assessment are related to a strong
conflict between the indices from the Eastern and
Western Irish Sea. Reconciling the conflicting signals

Catch data (Tables 3.8.4.1-2):

Average Current

F"""
FO.l

Fmed

1.093
0.229
0.141
0.686

0.036
0.088
0.082
0.058

SSBIR

0.042
0.291
0.423
0.085

-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 U.5 1.9 11.9
1989 F = Fbi"'; enforce mesh regulation 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% ofF(90) 9.7' 10.0 7.1 4.3 12.8'
1993 70% ofF(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 2.2 7.0'
1996 No increase in F 9.8' 9.0 5.6 3.5 8.0'
1997 No advice given 7.5 4.5 1.9 4.2
1998 20% reduction in F 3.8; 5.0 2.1 1.3 3.5
1999 Reduce F below Fp, 3.5

5
4.41 1.5' 1.1 2.4

2000 Reduce F below Fp, <1.6 2.64 0.8' 2.1 2.9
2001 Lowest possible F -0 1.39
2002 Lowest possible F -0

'Not including discards from the Nephrops fishery. 2From Nephrops fishery. 'Including estimates of misreporting.
'Landings only, no discards included. 'Incomplete statistics. Weights in '000 t.
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Whiting in Division VIla (Irish Sea)
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Stock - Recruitment
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Table 3.8.4.1 Nominal catch (t) of WHITING in Division VIla, 1987-2000, as officially reported to ICES and
Working Group estimates of homan consumption and discards.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998' 1999' 2000b

Belgium 109 90 92 142 53 78 50 80 92 80 47 52 46 30

France 826 1,063 533 528 611 509 255 163 169 78 86 81 150' 96'

Ireland 4,067 4,394 3,871 2,000 2,200 2,100 1,440 1,418 1,840 1,773 1,119 1,260 nla nla

Netherlands 17 14 7 6

UK (Eng1.& Wales)' 1,529 1,202 6,652 5,202 4,250 4,089 3,859 3,724 3,125 3,557 3,152 1,900 1,229 670

UK (Isle of Man) 14 15 26 75 74 44 55 44 41 28 24 33 5

UK (N.lre1and) 4,858 4,621

UK (Scotland) 281 107 154 236 223 274 318 208 198 48 30 22 44 15

UK

Total human
consumption 11,684 11,492 11,328 8,183 7,411 7,094 5,977 5,637 5,465 5,581 4,472 3.355 1,480 812
Unallocated human
consumption -1,020 -1,537 65 -211 -129 1,447 551 1,119 -574 -1,109 -2,193 -1,129 -147 -11
Estimated discards
from Nephrops
fishery' 3,754 1,901 2,015 2,684 2,664 4,250 2,702 1,180 2,153 3,494 1,926 1,307 1,092 2,117
Total figures used by
the Working Group
for stock assessment 14,418 11,856 13,408 10,656 9,94612,791 9,230 7,936 7,044 7,966 4,205 3,533 2,425 2,918
a Revised.
bPreliminary.
2Based on UK (N. Ireland) and Ireland data.
31989-1999 Northern Ireland included with England and Wales.
nJa = Not Available.

Table 3.8.4.2 Whiting in Division VIla (Irish Sea).

Year Recruitment SSB Landings MeanF
Age 0 Ages 1-3

thousands tonnes tonnes
1980 121108 18578 16785 0.6422
1981 63565 25984 20606 0.7809
1982 67631 21670 18112 0.8175
1983 186532 13761 12345 0.7606
1984 135504 11579 15235 0.8899

. 1985 113692 16412 18236 1.1084
1986 176738 11748 12415 0.9515
1987 92935 11362 14418 0.9546
1988 101807 13045 11856 0.7881
1989 130797 10842 13408 1.1856
1990 128614 7993 10656 1.0223
1991 237443 8336 9946 0.9935
1992 49438 9380 12791 1.2230
1993 87517 12330 9230 0.9195
1994 62351 8993 7936 0.8280
1995 92034 7469 7044 0.8041
1996 64705 6358 7966 1.2716
1997 57741 3758 4205 1.0762
1998 38654 2836 3533 1.4020
1999 115680 1703 2425 0.9890
2000 65841 1955 2918 0.8886
2001 65841 3921 1.0900

Average 102553 10455 11051 0.9721
'Short term geometric mean (1992-2000).
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3.8.5 Plaice in Division VIla (Irish Sea)

State of stock/exploitation: The stock remains within
safe biological limits. SSB in 2001 is above Bp" and
fishing mortality in 2000 was below Fp,. Consistent
with an overall decline in fishing effort on flatfish in
the Irish Sea, the exploitation rate on this stock has
declined in recent years.

Recruitment has been below average since the mid
1980s, but this period of reduced recruitment started at
a time of relatively high SSB, and there is no indication
that it has resulted from reduced spawning biomass.

Management objectives: No explicit management
objectives are set for this stock.

Precautionarv Approach reference points (estahlished in 1998):

ICES considers that: ICES proposes that:

There is no biological basis for defining Bum or F';m Bp, be set at 3 100 t. There is evidence of high
recruitment at the lowest biomass observed and Bp, can
therefore be set eQual to the lowest observed SSB
Fp, be set at 0.45. This is considered to provide a high

Iprobabilitv that SSB remains above B ,in the long term.

Technical basis'
Bum and F1im: stock-recruitment data uninformative; Floss Bpa = Bloss

. poorlv defined

Fpa = Fmed in a previous assessment, and long term
considerations

Advice on management: ICES recommends that
fishing mortality on plaice in 2002 shonld be
maintained below the proposed Fpa, corresponding to
landings of less than 2 800 t in 2002.

Comparison with previous assessment and advice:
The current assessment is in accordance with last
year's assessment. The basis for a siugle stock fishery
advice is the sarue as last year.

Catch forecast for 2002:
B . F(200I) F 9800aslS: = '0 = F( - ) = 0.31; Landings(2001) = 2.0; SSB(2002) = 5.7.

F(2002) Basis Catch Landings SSB (2003)
onwards (2002) (2002)

0.31 1.0*F(00) 2.0 2.0 5.7
0.37 1.2*F(00) 2.4 2.4 5.4
0.45 Fn, (=1.45*F,,) 2.8 2.8 5.0

Weights m '000 t.

Reported landings in recent years are likely to be more
accurate than in the past.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 20021ACFM;02).

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comment: Plaice are taken
mainly in long-established UK and Irish otter trawl
fisheries for demersal fish. They are also taken as a by
catch in the bearu trawl fishery for sole. The main
fishery is concentrated in the North-east Irish Sea.
Effort in the UK and Belgian bearu trawl fleets
increased in the late 1980s, but declined in the early
1990s.

The analytical assessment is based on a tuned catch-at
age analysis with CPUE data from two commercial
fleets and two surveys, which does not include discard
information.

The assumed average recruitment of the 1999 year class
may be conservative, but indices from two autumn
surveys will only be available later in the year.

Average Current
Fmax

FO.1

Fmed

Fish Mort
Ages 3-6

0.308
0.211
0.086
0.394

YieldIR

0.209
0.212
0.189
0.206

SSBIR

0.577
0.785
1.488
0.469
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Catch data (Tables 3.8.5.1-2):

¥iiilEIiGEsII;;;;I;I!Uliiliilillliiilli~M:\§!!'i@~tf!!li~~il1!ll !ill~§N;ll;ilm_ilili

Iiil!;~\4l;i,;i;iili;;i:;:,'iili'Tr;i;. ;,'.•".,'.•,••,'.'.·,.·.'.•..,•.'.·,,·,..L.~.•....•..1..'".','.•,,·.••.•.,•.,•..•.' ·'1'.·.*.•...••":.••...•.,.,..•,••,'..•,•.".,••..', ;:II!!rl!1!!i~iniEinii!!li1i!!ll!!1~Mni~milMr
~}j@~Ilrn :::::::::::;:;::;:;:;:,::::::::::,:: t}::t:;:,::~:::~:}:}:t~:t}~:}::~:}~:~t::~:}:::t:::;:;;:;:;;;:;:;:,:::::::::::::::::::::::::::::::::::;::::.: :t.~ ~:'(.: *~ , :t::::::::::::::::::::;::,;:;::,::I,:,I:t:n:::::::;:;: ::}it:H :::f::t:.:::::::::::::?:::::m:::::::~::::::::::::~ :;:;:::;:;:;:,:,:,f,:;:; ::~:};::{:::::::

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% ofF(87); TAC 5.8 5.8 4.2 4.4

1990 Halt decline in SSB; TAC 5.1 5.1 4.0 3.3

1991 Rebnild SSB to SSB(90); TAC 3.3 4.5 2.8 2.6

1992 70% ofF(90) 3.0 3.8 3.2 3.3

1993 F = 0.55 - 2 800 t 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 2.4' 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 Fp, 2.4 2.4 1.6 1.6

2000 Keep F below Fp, <2.3 2.4 1.0' 1.4
2001 Keep F below Fp, <2.4 2.0

2002 Keep F below Fp, <2.8

Weights in '000 t. 'Catch at status quo F. 'Incomplete statistics.
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Plaice in Division VIla (Irish Sea)
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Stock· Recruitment
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Table 3.8.5.1 Nominal landings (t) of PLAICE in Division VIla as officially reported to ICES.

1,959 1,584 1,381 1,119 1,082 1,050
27 51 24 13 14 20

1987 1988 1989 1990

403 243 265 301
87 58 11 105

2,132 2,009 1,406 1,350

1991 1992

2123182518

1996 1997 1998 1999 20001

3443 459 327 275 325
11 8 81 5 22

538 543 730 541 nla

69 110 27 30 47

878 798 679 687 610

16 11 14 5 nla

60

327
10

557

1995

63

332
13

547

1994

72

128
19

654

1993

70

138 321
20 42

900 1,355

104219

1,630 2,409
12 18

286
127 76

Country

Belgium
France
Ireland
Netherlands
UK (Eng.&Wales)' 2,366
UK (Isle of Man) 9
UK (N. Ireland) 332
UK (Scotland) 243
UK (Total)

Total 5,572 4,365 4,185 3,961 2,797 3,193 2,005 2,051 2,024 1,874 1,954 1,803 1,566 1,025

Discards' 270 220

Unallocated 378 420 187 -686 -243 74 -9 15 -150 -167 -83 -38 21 363
Total figures used
by the Working
Group for stock
assessment 6,220 5,005 4,372 3,275 2,554 3,267 1,996 2,066 1,874 1,707 1,871 1,765 1,587 1,388
I Provisional.
'1989-1999 Northern Ireland included with England and Wales.
3Final Statlant 27a data.
{UK (Total) excludes Isle of Man data}.
, A '-' indicates no information on discards.
nla = not available.
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Table 3.8.5.2 Plaice in Division Vila (Irish Sea).

Year Recruittnent SSB Landings MeanF
Age 1 Ages 3-6

thousands tonnes tannes
1964 32801 8128 2879 0.312
1965 16941 9246 3664 0.371
1966 15435 9758 4268 0.429
1967 12377 9950 5059 0.512
1968 14252 9492 4695 0.486
1969 21154 8962 4394 0.468
1970 19663 8255 3583 0.404
1971 13481 8064 4232 0.636
1972 9987 8921 5119 0.607
1973 13336 7128 5060 0.755
1974 13140 5529 3715 0.760
1975 11004 5862 4063 0.764
1976 17113 4006 3473 0.898
1977 19008 3094 2904 0.813
1978 22931 3689 3231 0.720
1979 20678 4326 3428 0.599
1980 15425 4745 3903 0.689
1981 8429 5592 3906 0.565
1982 21385 5271 3237 0.538
1983 21396 4649 3639 0.696
1984 22857 5664 4241 0.560
1985 16293 6561 5075 0.579
1986 19954 7413 4806 0.568
1987 21851 7083 6220 0.793
1988 13032 7574 5005 0.732
1989 7505 6946 4372 0.557
1990 11731 5952 3275 0.558
1991 10118 5071 2554 0.442
1992 11325 4767 3267 0.691
1993 9746 4095 1996 0.544
1994 8303 4195 2066 0.495
1995 8126 3773 1874 0.441
1996 11314 4038 1707 0.393
1997 11520 3887 1871 0.478
1998 10060 4138 1765 0.385
1999 8055 4514 1587 0.316
2000 9862 5089 1388 0.222
2001 9862 5654 0.310

Average 14775 6081 3555 0.555
1) Short term geometric mean (1989-1998).
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3.8.6 Sole in Division VIla (Irish Sea)

State of stock/exploitation: The stock is within safe
biological limits. The fishing mortality in 2000 is at Fp,

(0.3). SSB has recently increased from the historic low
in 1997 and in 2001 is above Bp,.

Management objectives: No explicit management
objectives are set for this stock.

. ts ( tab!' h d' 1998)At'precau IOn3rv , \.DDfoac re erence DOlO es IS e In :

ICES considers that: ICES proposes that:

Bum is 2 800 t. The lowest observed spawning stock in an Bp, be set at be set at 3 800 t, which is considered to be
earlier assessment. the minimum SSB required to eusure a high probability

of maintaining SSB above its lowest observed value,
takin2 into account the uncertaintv of assessments.

Fum is 0.4. Although poorly defined, there is evidence Fp, be set at 0.30. This F is considered to have a high
that fishing mortality in excess of 0.4 has led to a general probability of avoiding Film.
stock decline and is only sustainable during periods of
above avera2e recruitment.

Technical basis'

B1im = Bloss Bpa - Bum * 1.4

FIlm =F,,,, poorly defined; based on historical Fpa = see above
considerations

Advice on management: ICES recommends that
fishing mortality in 2002 remains below the
proposed Fp" corresponding to landings of less than
1100 t in 2002.

Relevant factors to be considered in management:
Discarding of sale increased in 1998 and 1999 with the
bulk of the discards coming from the 1996 year class,

and to a lesser extent from the 1997 year class. No data
are available for discarding in 2000.

Comparison with previous assessment and advice:
The estimates of fishing mortality in 1999 is 17% lower
and SSB in 2000 7% higher in this years assessment
compared to last years assessment. The basis for a
single stock fishery advice is the same as last year.

Catch forecast for 2002:
Basis: F(2001) = F(98-00);, F, = 0.30; Landin s(2001) = 1.13; SSB(2002) = 4.58.

F(2002)
onwards

0.24
0.27
0.30

Basis Landings SSB (2003)
(2002)

Medium teon (10 year) probability (%) of
SSB < B ,

<25
<25
<25

Medium- and long-term projections: There is a low
probability of SSB falling below Bp, at the current
fishing mortality of Fp,.

Source of information: Report of the Working Group
on the Assessment of Northern Shelf Demersal Stocks,
August 2001 (ICES CM 20021ACFM:02).

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comment: Sole are taken
mainly in a beam trawl fisbery and are also taken as a
by-catch in otter trawl fisheries. In recent years, catch
rates of sole have been low in the Irish Sea, and part of
the beam trawl fleet has moved to sole fishing grounds
in other areas. Tbe analytical assessment is based on a
tuned catch at age analysis with CPUE data from two
commercial beam trawl fleets and two surveys.

Average Current

Fm"
Fo.1
Fmed

Fish Mort
Ages 4-7

0.298
0.520
0.186
0.315

YieldIR

0.180
0.185
0.164
0.181

SSBIR

0.785
0.475
1.175
0.746
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Catch data (Tables 3.8.6.1-2):

~111.ill!r. :.:!!!~••'lll!Ir61II!!I.I•.••..I.••.•.•.•.•.'.•..~.·.Q.an.•.•.'.•.•.•..ffi.·.4.••.:.r.n.••.••.:.••.••.:.!.·.iL!llllllll:i
.'.•.'.•.,..•.'.•.•:...'.•.'.•...'.•.'.•.'..:...'.•.•.•.'.•.•.•.•.•.'.•...•.•.,....•.•.'.••...•..•.•.'.•.'.••....•.••••••.•••.•.•••••,•.•••••,..••••••••••••••••••••••••••••••·••••••••r· .•....•....•....•...•.•....•....•....•....•.........•.•....•....•....•....•.........•..•.•....•..........•••.....•..••...••.......•....•.•..•.'..•....•.•..•.'....•..'.•..'.·..·.•.•·.'..·.•.n.·••.'.·"'.·.•.• •.• ••.,,:.••..•., •.:...•.'.'..•.•.•.•••..:.'.'.••.•' ••.•' ••••••••.•.••.•.•••• ...................................................y •.."'; tttt. . :,::':::::'::,:::,::'::,':':'::,':::::::::::::':::'::::::::::::::::::::::::::;:;:;:::)::;:)~;::~:~ .u.U:¥"""""" :;:;:;:::::;:::;:;:::;:;:;:::::;:;:::::;:;:;:::;:;::;:::;:;:;:;:;:;:;:;:;:::::::;:;:;:;:,},:;:;,::::::;,=:::::::::::::::::~ ttHLttt~tt:ttt~tt:~tt@tf~

1987 No increase in F 1.9 2.1 2.0 2.8

1988 80% ofF(86); TAC 1.6 1.75 1.9 2.0

1989 80% ofF(87); TAC < 1.48 1.48 1.8 1.8

1990 Interim advice 1.053 1.5 1.6 1.6

1991 90% ofF(89); TAC 1.3 1.5 1.2 1.2

1992 No long-term gains in increased F 1.21 1.35 1.2 1.3

1993 F = F(91) - 920 t 0.92 1.0 1.0 1.0

1994 No long-term gains in increased F 1.511 1.5 1.4 1.4

1995 20% reduction in F 0.8 1.3 1.3 1.3
1996 20% reduction in F 0.8 1.0 1.0 1.0

1997 20% reduction in F 0.8 1.0 1.0 1.0

1998 20% reduction in F 0.85 0.9 0.9 0.9

1999 Reduce F below Fp, 0.83 0.9 0.8 0.9

2000 Reduce F below Fp, < 1.08 1.08 0.74 0.8

2001 Reduce F below Fp, < 0.93 1.1

2002 Keep F below Fp, <1.1

1Catch at Status quo F. 2 Not including misreporting. 3Revised in 1990 to 1.5. 41ncomplete statistics. Weights in '000 t.
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Sole in Division Vila (Irish Sea)

Landings

3

0 2.5
0
0

2~

.E.. 1.5

'"c 1'ij
c.. 0.5...J

Fishing Mortality

1.0

0.8

;:;:
0.6.......

'" 0.4..
LL"

0.2

..~.~~~~",~~.~",n.__~._~~..",__.__~~_~~.~__

........................................................~-. J

0.0 +---..,....---,---~--~--~--~~

1970 1975 1980 1985 1990 1995 2000

Recruitment (age 2)

a---~Rim.. ..... Fpa

30..
c
~ 25

's 20
.E- 15c...s 10

'2 5u..
II: 0

1970 1975 1980 1985 1990 1995 2000

454

Spawning Stock Biomass

~ ················1

6g 5 ---88B

~ 4 --- ... BI,·m.5 ~_.o n u ..

~ ~ -------------------------------1 ....... Bpa

1 I
o+--~--~--~-~--~-~---'

1970 1975 1980 1985 1990 1995 2000

ICES Cooperative Research Report No. 246



Stock - Recruitment
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Table 3.8.6.1 Irish Sea SOLE. Divisions VIla. Nominal landings (t), as officially reported to ICES.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 19992000*

Belgium 987 915 1,010 786 371 531 495 706 675 533 570 525 469 493

France 5 11 5 2 3 11 8 7 5 5 3 5* 1* 2*

Ireland 312 366 155 170 198 164 98 226 176 133 130 134 120 nla

Netherlands 149 123 60 46 60

UK (EngI.& Wales)' 599 507 613 569 581 477 338 409 424 194 189 161 165 133

UK (Isle of Man) 3 1 2 10 44 14 4 5 12 4 5 3 1 nla

UK (N. Ireland)' 72 47

UK (Scotland) 63 38 38 39 26 37 28 14 8 5 7 9 8 8

Total 2,041 1,885 1,823 1,576 1,223 1,234 971 1,367 1,300 1,023 1,027 897 810 696

Unallocated 767 114 10 7 -9 25 52 2 -34 -23 -24 14 53 122

Total used by
Working Group in
Assessment 2,808 1,999 1,833 1,583 1,214 1,259 1,023 1,369 1,266 1,002 1,003 911 863 818
* Preliminary.
, 1989-1999 N.lreland included with England & Wales.
nla Not available.
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Table 3.8.6.2 Sole in Division VIla (Irish Sea).

Year Recruitment SSB Landings MeanF
Age 2 Ages 4-7

thousands tonnes tOlllles

1970 4045 6157 1785 0.378
1971 10291 6416 1882 0.393
1972 3218 5103 1450 0.390
1973 12768 5137 1428 0.364
1974 6189 4937 1307 0.401
1975 6786 5111 1441 0.359
1976 4169 4615 1463 0.418
1977 16328 4125 1147 0.362
1978 9461 4600 1106 0.346
1979 8673 5674 1614 0.417
1980 5293 5387 1941 0.544
1981 4423 5252 1667 0.401
1982 2355 4205 1338 0.402
1983 5822 4166 1169 0.409
1984 16001 4525 1058 0.350
1985 17086 5232 1146 0.323
1986 25070 6379 1995 0.436
1987 4083 6994 2808 0.816
1988 3903 5663 1999 0.508
1989 4535 4864 1833 0.453
1990 6090 3966 1583 0.481
1991 13940 3681 1212 0.362
1992 5313 4106 1259 0.354
1993 6573 4010 1023 0.375
1994 5620 4240 1374 0.377
1995 2350 3985 1266 0.386
1996 2809 3207 1002 0.397
1997 9498 3254 1003 0.431
1998 8710 3824 911 0.343
1999 5479 3973 863 0.287
2000 6161 4061 818 0.265
2001 5943 4530 0.300

Average 7781 4731 1416 0.401
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3.8.7 Irish Sea herring (Division VIla)

State of the stock/exploitation: The state of the stock
is uncertain. SSB declined through the 1980s, and may
have been stable in the 1990s but cannot be estimated
in relation to precautionary reference points. Fp, has
not been proposed, but the fishing mortality in 2000 is
likely to be below any candidate value for Fp,.

Management objectives: There are no explicit
management objectives for this stock. However, for any
management objective to meet precautionary criteria,
spawning stock biomass should be greater than the
proposed Bp,.

hAPrecautIonary . \.pproac reference points (established in 2000):

ICES considers that: ICES proposes that:

BBm is 6,000t B ,= 9,500t

FBm is not defined F , under review, proposed as 0.36 in 1999, not adonted

Technical basis·

BBm: lowest observed SSB Bo,: B lim *1.58; still under consideration

FBm: not defined

Advice on management: ICES advises that landings
should not exceed the average catch of the last 5
years, corresponding to 4,800t.

Relevant factors to be considered in management:
Areas closed to herring fishing around the east coast of
Ireland and west coast of Britain were put in place to
protect juveniles when an industrial fishery operated. A
closed area exists to the east of the Isle of Man to
protect the spawning aggregations.

Survey indices have been revised and the new
assessments are based on the same catches with
additional survey data series providing more
information on recruitment and the age structure of the
stock. Further exploratory analyses are required before
the current assessment can be regarded as stable.

In 2000, the catch was lower because some quota
holders did not participate in the fishery.

These closed areas should be maintained. The catch in
1998 to 2000 is uncertain.

Comparison with previous assessment and advice:
The update of the assessment gave 20% lower estimates
of SSB for the last 15 years. Until this change in the
perception of the stock size is explained it will not be
possible to use the assessment for a quantitative catch
advice.

Catch forecast for 2002: The assessment is not certain
enough to be used as basis for a catch forecast.

Many aspects of the biology and fisheries data changed
rapidly in the mid-1980s, affecting assessment results.
These changes require further investigations and
depending on the causes of the changes, reference
points may be affected. If the changes are a result of
stock components being exploited by the fishery, any
similar changes in the future could cause serious
problems for producing reliable assessments.

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, March 2001 (ICES CM 2001lACFM:12).

Yield and spawning hiomass per Recruit
F-reference points:Elaboration and special comment: Fishing mortality

was high during the 1970s due to a transfer of effort
from other closed herring fisheries and the operation of
an industrial fleet. Since 1981 the size of the exploiting
fleets in this area has declined and the industrial fishery
has closed.

Average Current
Fmax

FO.1

Fmed

Fish Mort
Ages 2-6

0.147
N/A

0.166
0.410

Yield/R

0.029

0.030
0.036

SSBIR

0.173

0.157
0.065
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Catch data (Tables 3.8.7.1-2):

1987 TAC 4.3 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 PrecantionaryTAC 5.7 7.0 6.3

1991 TAC 5.6 6.0 4.4

1992 TAC 6.6 7.0 5.3

1993 TAC 4.9-7.4 7.0 4.4

1994 Precautionary TAC 5.3 7.0 4.8

1995 PrecautionaryTAC 5.1 7.0 5.1

1996 If required. precautionary TAC 5.0 7.0 5.3

1997 No advice given 9.0 6.6

1998 Status quo F 6.5 9.0 4.9

1999 F=Proposed Fp,=0.36 4.9 6.6 4.1

2000 F=90% F(98)=0.31 3.9 5.4 2

2001 Status quo F= 0.26 5.1 6.9

2002 Average catch of 1996-2000 4.8

Weights in '000 t.
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Irish Sea herring (Division VIla)
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Stock· Recruitment
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Table 3.8.7.1 Irish Sea HERRING (Division VlIa(N». Catch in tonnes by conntry, 1985-2000. These figures do
not in all cases correspond to the official statistics and cannot be nsed for management purposes.

Country 1985 1986 1987 1988 1989 1990 1991 1992 1993

Ireland 1,000 1,640 1,200 2,579 1,430 1,699 80 406 0

UK 4,077 4,376 3,290 7,593 3,532 4,613 4,318 4,864 4,408

Unallocated 4,110 1,424 1,333

Total 9,187 7,440 5,823 10,172 4,962 6,312 4,398 5,270 4,408

Country 1994 1995 1996 1997 1998 1999 2000

Ireland 0 0 100 0 0 0 0

UK 4,828 5,076 5,180 6,651 4,905 4,127 2002

Unallocated 22

Total 4,828 5,076 5,302 6,651 4,905' 4,127' 2002'

, Reliability uncertain,

Table 3.8.7.2 Irish Sea herring (Division Vila).

Year Recruitment SSB Landings MeanF
Age 1 Ages 2-6

thousands tonnes tonnes
1972 414040 33644 27350 0.5341
1973 667440 32467 22600 0.4658
1974 349020 24405 38640 0.8805
1975 368570 16838 24500 0.8252
1976 262690 12730 21250 0.9570
1977 322880 9398 15410 0.9361
1978 246680 10868 11080 0.8129
1979 137130 9542 12338 0.8497
1980 152200 5418 10613 1.0468
1981 213430 7371 4377 0.5076
1982 224560 12211 4855 0.3387
1983 226050 17929 3933 0.1934
1984 128070 22715 4066 0.1673
1985 145470 16803 9187 0.4109
1986 167920 16436 7440 0.3505
1987 265710 16038 5823 0.2829
1988 108490 15060 10172 0.5516
1989 145120 14027 4949 0.3057
1990 111460 12835 6312 0.4022
1991 65920 11135 4398 0.3158
1992 190130 7556 5270 0.4612
1993 62940 9949 4409 0.3500
1994 180980 8083 4828 0.4512
1995 123730 8822 5076 0.3963
1996 92420 8563 5301 0.3925
1997 132750 6861 6651 0.5568
1998 214250 6152 4905 0.6139
1999 107210 8350 4127 0.3799
2000 125790 10296 2002 0.1469
2001 130569 10095

Average 202787 13420 10064 0.5132
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3.9

3.9.1

Stocks in the Celtic Sea (Divisions Vllf-k), Western Channel (Division Vlle) and
northern parts of the Bay of Biscay (Divisions VIlla,b-d, and e)

Overview

Fleets and fisheries

Most of the demersal fisheries in this area have a mixed
catch. Although it is possible to associate specific target
species with particular fleets, various quantities of cod,
whiting, hake, anglerfish, megrim, sole, plaice and
Nephrops are taken together, depending on gear type.

In the Celtic Sea and Western Channel, fisheries for
demersal species, mainly cod, whiting, sole and plaice,
are conducted by Belgium. France, Ireland and the UK.
The principal gears used are otter trawls and bearu
trawls. The targeting of sole and plaice using bearu
trawls became prevalent during the mid-1970s, leading
to an increase in the landings of these two species. The
gradual replacement of otter trawls by bearu trawls has
occurred in the Belgian and UK fleets. In the Bay of
Biscay there has been a substantial replacement of
inshore trawling by gill-net fisheries targeting sole.

A trawl fishery for anglerfish by Spanish and French
vessels developed in the Celtic Sea and Bay of Biscay
in the 1970s and expanded until 1990. In addition, a
gill net fishery has developed in the Celtic Sea in the
I990s. Selectivity is known to be poor for these species.

Nephrops are an important component of the fisheries
in this area. These fisheries developed in the 1970s and
1980s. Fishing effort has decreased continuously since
the early 1990s. However. gear efficiency has increased
in recent years and this may have helped maintaining
LPUE at relatively high levels. In the Bay of Biscay,
since 1" January 2000. the mesh size used when fishing
for Nephrops has increased and is now similar to the
one used for other demersal fish (70mm). Management
of these fisheries needs to be sensitive to by-catches of
stocks requiring protection such as Celtic Sea cod and
Northern hake.

There are separate trawl fisheries targeting herring in
the Celtic Sea and mackerel and horse mackerel in the
whole area. The herring fishery is principally a "roe"
fishery and discard rates have at times reached very
high levels, but not in the most recent two years. There
is also a small directed fishery for sprat in the Channel.

Management measures

The assessment units used for many of the demersal
stocks in this area are small and catches deriving from
them are generally in the region of 10 000 t or less.
However, the TACs set for the stocks often cover many
assessment units. In addition, for some units, there are
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still insufficient data for adequate assessments. This
means that TACs comprise a summation across units of
analytical forecasts and average catches which may
offer no effective management control of the
exploitation rate. Since a number of stocks affected by
this problem are close to or outside safe biological
limits, there is a need to reconsider the areas on which
TACs are set if management is to improve.

A notable feature of the demersal fisheries in this area
is their mixed nature. The effectiveness of single
species TACs is likely to be diminished unless this is
taken into account. Use of measures to reduce fishing
mortality directly, such as effort reductions in fleets, is
likely to avoid a number of the disadvantages of catch
controls in regulating the exploitation rate.

The fisheries in the Celtic Sea are very similar to the
fisheries in the Bay of Biscay and some of the sarue
fleets operate in both areas. However, the technical
measures in the two areas differ. Despite the revision by
the European Commission Technical Conservation
Regulation of existing technical measures in 1" January
2000, the minimum mesh sizes in the Celtic Sea are
still often different from those in the Bay of Biscay.
These differences make enforcement more difficult.

The catch includes a large aruount of juveniles of some
late-maturing species (anglerfish, hake). While
improving selectivity to prevent any catch of hake less
than 55 cm (length of maturity for females) seems to be
difficult, some selective devices such as rigid grids
should be promoted to protect juveniles of the incoming
strong year-classes of white anglerfish.

State of the stocks

The majority of fish stocks which are assessed in this
area are harvested outside safe biological limits. They
are characterised by low spawning stock biomass and
recent high fishing mortality rates. Of particular
concern are Celtic Sea (VIIf,g) and Western Channel
(VIle) sole and plaice, Celtic Sea (VIIe-k) cod and Bay
of Biscay (VIIIahd) sale. These stocks exhibit high F,
low SSB and low recruitments in most recent years.

The Celtic Sea whiting stock has been fluctuating
within safe biological limits, following period of low
and high recruitment.

The assessment of Celtic Sea haddock was considered
preliminary due to the short time series. Recruitment
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seems to be highly variable influencing the variation in
the stock size. This is also reflected in the landings.

Anglerfish and megrim are close to safe biological
limits Recent recruitment of L. piscatorius (1998-1999
year classes) are well above average.

The Northern hake stock is discussed fully in Section
3.12.2. It is important to note that this species is taken
by most of the demersal fleets in this area. This hake
stock is outside safe biological limits, and a rebuilding
plan is needed in order to rebuild the SSB.

There are no major concerns about the Nephrops stock
in the Celtic Sea.

464

The Nephrops stock in the Bay of Biscay has been
declined since the early 1990s. A strong reduction in
the fishing mortality and an improvement of the
selection pattern is required. The recent increase (from
55mm to 70mm) which occurred in 2000 is unlikely to
have improved selectivity significantly.

The abundance of anchovy varies considerably
according to fluctuations in recruitment which is likely
to be strongly dependent on environmental factors. In
2001, the stock is inside safe biological limit.

The mackerel caught in the area belong to the Southern
and Western spawning components. The Western horse
mackerel has declined rapidly since the mid 1980s and
is estimated to continue to decline.
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3.9.2 Cod in Divisions VTIe-k

State of stock/exploitation: The stock is outside safe
biological limits. SSB has decreased since 1996, is
currently below B"" at BBrn. and close to a historical low
estimate. Recruionent is highly variable. The 1997 and
1998 year classes are well below average and the 1999
year class is estimated to be above. Fishing mortality

shows a generally increasing trend since the early 1980s
and has fluctuated well above Fp, since 1989. Fishing
mortality has been above FBrn since 1998.

Management objectives: There are no explicit
management objectives for this stock.

, ts ( tabli hed' 1999)At'Precau lOnarv. \DDrOaC re erence Dom es s ID :

ICES considers that: ICES proposes that:

B,;rn is 5 400 ~ the lowest observed spawning stock Bp, be set at 10 000 t. Biomass above this affords a high
biomass. probability of maintaining SSB above B,;rn, taking into

account the uncertainty in assessments.
FBm is 0.90, the fishing mortality estimated to lead to Fp, be set at 0.68. This F is considered to have a high
potential collapse. probability of avoiding F,;rn and maintaining SSB above

Bp, in the medium term, taking into account the
uncertainty assessments.

Technical basis·

Bp, = historical development of the stock

FBm = based on historical response of the stock Fpa = 5 th percentile of Floss

Advice on management: ICES recommends that
fIShing mortality should be reduced to less than 0.55
which is below Fp" corresponding to landings of less
than 5 300 t in 2002. This represents a reduction in F
of 45 % and this would allow SSB to reach B", in the
short-term

Comparison with previous assessment and advice:
The current assessment estimates are very similar to
those obtained last year. This year's advice is stronger
than the one provided last year because of the further
decline in the stock size, the uncertainty in the strength
of the 1999 year class and high contribution of assumed
2000-2001 year classes to SSB in 2003. Mean weights
at age have been revised for years prior to 1980.

Relevant factors to be considered in management:
Even though advised reduction in fishing mortality is

higher than last year, the catch corresponding to present
advice is higher than the catch advised last year due to
recruionent of the strong 1999 year class. This year class
contributes about 50% to the catch in 2002.

The assessment area was expanded in 1997 to cover
Divisions Vlle-k. The TAC for cod is set for all of Sub
area Vil (excluding Division Vlla) and Division VllI. In
order to protect cod in Divisions Vile-k, the TAC should
be allocated on a stock basis. 1f setting an overall TAC
for Sub-areas VIl(excl. Division Vila) and VIll, the
state of cod in Division Vlld that is assessed as part of
the North Sea stock should be considered.

The yield-per-recruit model suggests that a reduction in
F to Fm", (=0.29) will increase the long-term yield.

Catch forecast for 2002:
Basis: F(2001) = F(98--00) = 1.00; Landings(2001) = 8.1; SSB(2002) = 7.9.

F(2002) onwards Basis Catch(2002) Landings
(2002)

SSB (2003)

0.4 0.4 F98_00 4.1 11.4

0.5 0.5 F98-00 5.0 10.4

0.55 0.55 F98-oo 5.3 10.0

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
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Catch and SSB are sensitive to the strength of the 1999
year-class, which still needs to be confumed. Also about
60% of SSB in 2003 (ages 2-3) is based on long-term
geometric mean recruitment.

Medium- and long-term projections: Assuming the
current selection pattern, fishing at Fm~ would require a
71% reduction in F.

Elaboration and special comment: Cod in Divisions
VIIe-k are taken as a component of catches 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. UK (England and Wales) accounts for
about 10% and Ireland for 15%, while Belgian vessels
take about 5%. Landings are made throughout the year,
but mainly in the winter months during November to
April.

Analysis of landings trip by trip for the French gadoid
trawlers for the period 1996-1999 showed that on a trip
basis, cod and whiting were mixed. Information from
the fishery indicates that on a haul basis, these two
species are rather well separated. This means that
fishermen seem to be able, for each trawl operation, to
target cod and whiting separately. In Ireland in recent
years, cod has increasingly been the target, using gillnet
rather than trawl.

Most cod spawning in the Celtic Sea occurs off northern
Cornwall in mid to late March. There is also some
spawning off south-east Ireland and a little in the

Catch data (Tables 3.9.2.1-2):

Western Channel. Tagging studies have given no
evidence of cod movement out of Division VIle, where
there appears to be a simple inshore-offshore migration
between deep-water wrecks and reefs in the summer and
inshore spawning areas in the winter. Recent tagging
work in the Irish Sea suggest 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.

The analytical assessment was based on landing data
and CPUE data for four commercial fleets and one
survey. Landing data prior to 1988 are not available for
Divisions VIIe,j and k and have been estimated
assuming the same relative area distribution of landings
as observed in the period 1988-1998. Landings for
France in 1999 and 2000 are based on official landings
for the TAC area and log book data.

Source of information: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Yield and spawning biomass per Recruit F~reference
points:

Fish Mort Yield/R SSBIR
Ages 2-5

Average Current 1.003 1.877 1.698
Fmax 0.288 2.567 9.065
FO•1 0.172 2.403 14.360
Frned 0.723 2.133 2.808

1987 Reduce F < 6.4'
1988 No increase in F; TAC 7.0'

1989 No increase in F; TAC 8.6'

1990 No increase in F; TAC 9.2'

1991 TAC; SSB ; mean 4.5'

1992 Appropriate to reduce F

1993 20% reduction in F 6.5'

1994 20% reduction in F 5.6'

1995 20% reduction in F 4.7'

1996 20% reduction in F 4.7'

1997 20% reduction in F 7.44

1998 10% reduction in F 8.8'
1999 Reduce F below Fp, 9.24

2000 Reduce F below Fp, < 7.6'

2001 40% reduction in F < 4.3'

2002 45% reduction in F < 5.3'

19.0

17.0

17.0

20.0

20.0

20.0

19.0

16.0

10.5

17.7

20.3
12.9

9.3

9.6
10.2

10.3

11.7

12.8

n.8
10.7

9.8

7.0

JTAC covers Sub-areas VII (except Division VIla) and Vlll. ' For the VIIf+g stock component. 3 For the Vllf-h stock
component. 'For the VIIe-h stock component. 'For VIIe-k stock component. Weights in '000 t.
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Cod in Divisions VIIe-k

Landings

25-0 20
0
0-.5 15..
'" 10c
'6

In nnnnnnnn~ ~ ~
c

5..
..J

0

1971 1976 1981 1986 1991 1996

Fishing Mortality

a--- .. Rim
••••••. Fpa

19961991198619811976

1.2 ..._~~_._._ ..._..._..~_.~_._-_.~~~ .._-_.~~~~ ..~._..._.~ .._..~..~.,,~..__..~...~_._.._.._._.._~-

1.0 !
0/ 0.8

'"$ 0.6
g>
ir 0.4

0.2

0.0+---~--~--~--~--~---i

1971

Recruitment (age 1)

19961991198619811976

.......................................................................................................................................... ........~

!,
:
j
i,

5

0-jU-.c..J..Lc..LJ.,u..Ll..LJ..ll.J..L,LL.U...u..J..LU.,J-LJL.U..J..J.J..1.J.,l.L.LJL.U..l..LJ.J.,ll..L1..L.U..J..J.J.,ll'

1971

20..
c
~.s 15

.5
- 10
~
oS
'2
g
a:

Spawning Stock Biomass

~__c _

30 ..

25

g 20-.5 15
al
~ 10

5

--SSB

----Blim

.... • .. Bpa

200119961991198619811976

o+---~--~--~--~-~~-~-'

1971

ICES Cooperative Research Repon No. 246 467



Stock - Recruitment

18 ........................................................................... ................................................. ........

16 : •.5
~ 14~

" 12Cl l/j : SSB-Ree..,!. I: •.2 10- : •• ----SlimI:

" 'E 8 .' •E !. .,., .. ,.. Bpa
~ 6 • •
" 4 .. : ••~

:d .' • • •a: 2 .. ., : •
0 " •• :+

0 5 10 15 20 25 30

SSBin 1000 t

Yield and Spawning Stock Biomass per Recruit

2

0.5

Gl 2.5
.5

3 ~_._.-._-_.~--~.~~~-~--~---------~-----~- 40

35

30

25 Gl
I:

20 ::.
III

15 ~

10

5

0-1---;:::::====:;===::;=====;------1- 0
o 0.5 1 1.5 2 2.5

al
..I:
~ 1.5
:!!.

"'ii:;::

Fishing Mortality (ages 2-5)

Precautionary Approach Plot
Period 1971·2001

30,----------------------,

25

-o 20
8
~

.5 15
III
C/) 10
C/)

5 -----------~-~-~-~-~-~~~_::_~-~--~--
I
I

--F-SSB

• 2001

--- ... Rim

'"'''' Fpa

----Blim

,,,,, .. Bpa

1.21.00.4 0.6 0.8
Fishing Mortality (ages 2-5)

0.2

O+-~-_.___--_.___--.__---'--__,_--'--__,_---I

0.0

468 ICES Cooperative Research Report No. 246



Table 3.9.2.1 Nominal landings of Cod in Divisions VIIf-h, Vile, Vlle-h, Vllj-k. Vlle-k as used by the
Working Group in 2001.

Divisions VIH,g,h
Year Belgium France Ireland UK(E+W) Others Total
1971 4647
1972 3807
1973 524 2413 64 196 30 3227
1974 197 1954 24 154 2329
1975 377 2657 15 130 30 3209
1976 226 3535 13 97 1 3872
1977 107 2272 17 62 2458
1978 88 2744 30 69 2931
1979 110 3469 72 86 3737
1980 172 5187 246 209 7 5821
1981 285 7806 108 317 8516
1982 174 6391 142 338 7045
1983 262 7013 274 199 7748
1984 240 4569 204 316 5329
1985 456 5632 198 398 6684
1986 374 7473 226 345 8418
1987 216 7187 380 437 8220
1988 542 12065 612 400 13619
1989 891 14298 1003 482 16674
1990 615 8612 177 689 10093
1991 297 5750 246 590 6883
1992 193 6417 340 655 7605
1993 386 7650 331 604 8971
1994 397 6947 966 480 8790
1995 388 7571 820 539 9317
1996 550 8324 949 597 10420
1997 687 7665 397 556 9305
1998 519 6325 659 515 8018
1999* 326 5788** 1219 444 7777
2000* 207 4011 ** 985 407 5610

Division VIle
Year Belgium France Ireland UK Others Total
1988 12 1899 839 2750
1989 19 1453 727 2 2201
1990 6 654 610 9 1279
1991 6 341 408 755
1992 2 331 365 698
1993 5 307 274 2 587
1994 1 308 309 2 620
1995 12 554 348 914
1996 2 497 415 914
1997 1 627 441 1069
1998 5 955 456 1416
1999* 0 831** 431 1262
2000* 0 606** 324 930

Contiuued ...
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Table 3.9.2.1 Continued

Divisions Vlle,f,g,h
Year Belgium France Ireland UK Others Total

1988 554 13964 612 1239 0 16369
1989 910 15751 1003 1209 2 18875
1990 621 9266 177 1299 9 11372
1991 303 6091 246 998 0 7638
1992 195 6748 340 1020 0 8303
1993 391 7957 331 878 2 9558
1994 398 7255 966 789 2 9410
1995 399 8124 820 888 0 10231
1996 552 8821 949 1012 0 11334
1997 688 8292 397 997 0 10374
1998 525 7280 659 970 0 9434
1999* 326 6619** 1220 874 0 9039
2000* 208 4616** 985 731 0 6540

Divisions VIIj,k

Year Belgium France Ireland UK Others Total

1988 407 868 53 2 1330
1989 508 857 14 13 1392
1990 276 1064 47 149 1536
1991 115 1413 96 20 1644
1992 202 872 187 13 1274
1993 143 435 67 4 649
1994 117 650 117 6 890
1995 193 1126 147 8 1474
1996 233 1033 154 0 1420
1997 6 153 1116 169 0 1444
1998 4 102 1059 118 0 1283
1999* 0 109** 664 22 0 795
2000* 0 79** 351 20 0 450

Contioued ...
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Table 3.9.2.1 Continued

Divisions VIIe,f,g,hJ,k
Year Belgium France lrelaud 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 14371 1480 1292 2 17699
1989 910 16259 1860 1223 15 20267
1990 621 9542 1241 1346 158 12908
1991 303 6206 1659 1094 20 9282
1992 195 6950 1212 1207 13 9577
1993 391 8100 766 945 6 10207
1994 398 7372 1616 906 8 10300
1995 399 8317 1946 1035 8 11705
1996 552 9055 1982 1166 0 12754
1997 693 8445 1513 1166 0 11818
1998 528 7383 1718 1089 0 10718
1999* 326 6729** 1883 896 0 9834
2000* 208 4695** 1336 751 0 6990

* Provisional.
** Estimated landings derived from official landings in TAC area and computed log-books.
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Table 3.9.2.2 Cod in Divisions Vlle-k.

Year Recruionent SSB Landings MeanF
Age 1 Ages 2-5

thousands tonnes tonnes
1971 3075 8928 5782 0.6284
1972 565 8225 4737 0.5822
1973 1665 7669 4015 0.6096
1974 500 7412 2898 0.4194
1975 3889 6630 3993 0.7549
1976 1202 6304 4818 0.6317
1977 1716 7692 3059 0.3994
1978 1690 8626 3647 0.4050
1979 4221 8951 4650 0.5067
1980 7821 9453 7243 0.7340
1981 3318 10286 10597 0.8388
1982 1349 12741 8766 0.6380
1983 4727 12922 9641 0.8137
1984 4602 8503 6631 0.5008
1985 3918 13178 8317 0.5247
1986 3288 13525 10475 0.7832
1987 16554 11221 10228 0.8222
1988 8572 16600 17699 0.6250
1989 2570 24791 20267 0.8894
1990 2940 17797 12908 0.9810
1991 7322 10013 9282 1.0317
1992 7071 8531 9577 0.9025
1993 2224 11786 10207 0.8253
1994 9010 13080 10300 0.8099
1995 6069 11951 11705 0.7414
1996 4739 15044 12754 0.8858
1997 6143 13265 11818 0.8452
1998 3637 11593 10717 0.9498
1999 1828 10611 9834 1.0746
2000 6677 6882 6990 0.9837
2001 3367' 6444 1.0000**

Average 4396 10989 8502 0.7464
* OM, ** F98-00
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3.9.3 Whiting in Divisions Vlle-k

State of stock/exploitation: The stock is within safe
biological limits. SSB reached high levels in 1995 and
1996, and has decreased until 1999 though remaining
well above Bp,. In 2001 SSB reaches a record high
mainly due to the outstanding 1999 year class. Fishing
mortality was very high during the 1980s, decreased in

the early 1990s and is currently estimated to be around
0.5.

Management objectives: There are no explicit
management objectives for this stock.

Precautionarv Approach reference points (established in 1998):

ICES considers that: ICES proposes that:

B1hn is 15 000 ~ the lowest observed spawning stock Bp, be set at 21 000 t. Biomass above this affords a high
biomass. probability of maintaining SSB above B1hn, taking into

account the uncertainty of the assessment.

F'hn is not defined. Fp, not proposed.

Technical basis·

F'hn not proposed.

Advice on management: There is no Fpa defined for
this stock, but there is no long-term gain in
increasing fishing mortality. Therefore, ICES
recommends that fishing mortality should not
increase, corresponding to landings of at most
27 700 t in 2002.

Comparison with previous assessment and advice:
Last year there was not enough information to confirm
the strength of the 1999 year class and ICES used a
geometric mean of past recruitment for prediction
purposes. This outstanding year class is now consistently
estimated in two surveys and verified by one
commercial fleet. There was a slight downward revision

Bpa ;:; Bum * 1.4

Fp' not proposed.

of F and an upward revision of SSB in the current
assessment. Addition of new tuning fleets contributed
further to the revision of SSE.

Relevant factors to be considered in management:
The assessment area was expanded in 1997 to cover
Divisions VIle-k. The TAC for whiting is set for all of
Sub-area VII (excluding Division VIla). In order to
protect whiting in Divisions VIle-I<, the TAC should be
allocated to Divisions and catches in the other parts of
Sub-area VII be accounted against such TACs. The state
of whiting in Division V1Id should be considered, if
setting an overall TAC for Sub-area VII.

Catch forecast for 2002:
Basis: F(2001) = F(98--00) = 0.49; Landings(2001) = 23.4; SSB(2002) = 73.7.

F (2002 onwards) Basis Catch (2002) Landings (2002)

0.29 0.6 F98•00 18.2

0.39 0.8 F98.00 23.2

0.49 1.0 F98.00 27.7

SSB (2003)

71.0

66.0

61.4

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Fm~ is not well
estimated due to a flat-topped YIR curve.

Elaboration and special comment: The landings in
2001 are predicted to be considerably higher than the
advised TAC because of the contribution of the
outstanding 1999 year class. In 2003 46% of SSB is
predicted to consist of fish from this year class.

ICES Cooperative Research Repon No. 246

Celtic Sea whiting are taken in mixed species (cod,
whiting, hake, Nephrops) fisheries. French trawlers
account for about 60% of the total landings, Ireland
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 by-catch restrictions and market
demand for larger Nephrops. Landings for France in
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2000 are based on official landings for the TAC area
and computed log books.

Analysis of landings Uip by trip by the French gadoid
trawlers for the period 1996-1998 showed that on a Uip
basis, cod and whiting were mixed. Information from
the fishery indicates that on a haul basis, these two
species are rather well separated. This means that
fishermen seem to be able, for each trawl operation, to
target cod and whiting separately.

The main Irish fleets in Divisions VIlf,g,h are inshore
and offshore otter trawlers and seiners based in
Dunmore East and Kihnore Quay. However, in recent
years there has been an increase in the number of Irish
beamers (+6 vessels) targeting anglerfish and megrim
with whiting as by-catch, offshore in Division VIlg.
Division VIlj-k whiting are taken in a mixed spedes
fisheries (cod/whitinglanglerfishlmegrim and Nephrops).
The main gears used are otter trawl and seiners, and
landings are taken by Ireland (90%) and France (7%).

a wide range of species, and beam-trawls targeting
sole, anglerfisb and plaice.

The main spawning areas of whiting in the Western
Channel and Celtic Sea are off Start Point (VIle), off
Trevose Head (VIII), and south-east of Ireland (VIlg).
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 south-east of Ireland. There was no
evidence of emigration out of the Celtic Sea area. The
results of returns of whiting tagged and released in the
County Down spawning area show that a greater
proportion of Irish Sea whiting move south into the
Celtic Sea than north towards the west of Scotland.

Analytical assessment is based on landings, commercial
CPUE, and surveys data. Some information on discards
indicates that they may be substantial.

Source of information: Report of the Working Group
on the Assessment of Southern Shelf Demersal Stocks,
September 2001 (lCES CM 20021ACFM:05).

Yield and spawning biomass per Recruit
F~reference points:

The main Irish fleet in Divisions VIlj,k are otter
trawlers that target mixed gadoids and account for 10%
of landings of whiting in Divisions VIle-k. The main
UK fisheries in Divisions VIle,f,g,h are inshore
between Newlyn and Salcombe and off the north
Cornish coast, the bulk of the landings (> 60%) being
made in the winter months between November and
March. UK landings in the 1950s were 4-5 times higher
than at presen~ though landings overall have generally
increased during the period since 1982, with peaks in
1989 (16540 t) and in 1995 (22680 t). The main gears
used in the Western Channel are otter-trawls targeting

Catch data (fables 3.9.3.1-2):

Average Current
F~

FO.l

Fmed

Fish Mort
Ages 2-5

0.488
2.011
0.225
1.434

YieldIR

0.174
0.183
0.151
0.183

SSBIR

0.519
0.256
0.793
0.300

i TAC covers Sub-area VII (except Division VIla). 2 For the VIIf+g stock componen~ j For the VIlf-h stock componen~
'For the VII e-k stock component. Weights in '000 t.

1988 PrecautionaryTAC 7.0' 13.6
1989 Precautionary TAC 7.9' 16.5

1990 NoincreaseinF;TAC 8.4' 14.1

1991 Precautionary TAC 8.0' 13.5

1992 Ifrequired, precautionaryTAC 8.0' 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 < 7.3' 27.0 20.5

1998 At least 20% reduction in F < 8.2' 27.0 19.2

1999 No increase in F 12.4' 25.0 19.4

2000 17% reduction in F < 13.1' 22.2 14.8

2001 No increase in F 13.5' 21.0

2002 No increase in F 27.7'
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Whiting in Divisions VIIe..k
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Stock· Recruitment
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Table 3.9.3.1 Whiting in Divisions VIIe-k. Nominal Landings (t) used by the Working Group.

1983 1984 1985 1986 1987 1988 1989 1990
Denmark
France 8.982 7.171 7.820 7,647 10,054 11,410 12,171 10,464
Germany
Ireland 1,487 1,301 2,241 1,309 1,452 398 2,817 1,478
Belgium 135 161 167 107 III 159 296 308
Netherlands 0 398 0 124 0 0 0 0
UK (E&W) 1,177 954 610 765 1,035 1,598 1,252 1,782
UK(Scotland) 1 5 74
Total 11,781 9,985 10,838 9,952 12,652 13,566 16,541 14,106

1991 1992 1993 1994 1995 1996 1997 1998 1999' 2000'

Denmark 0 0 0 0 0 0 0 0
France 9,956 9.165 10,771 12,634 13,095 9,992 11,707 11,964 11,790 8,848
Germany 14 0 0 0 0 0 0 0 0
Ireland 1,258 1,691 3,631 5,618 7,609 6,392 6,695 5,189 5,807 4,526
Belgium 292 107 145 228 204 267 447 449 431 192
Netherlands 0 0 0 0 0 0 0 0 0 0
UK (E&W) 1,969 1,379 1,756 1,548 1,748 1,609 1,683 1,643 1,330 1,243
UK(Scotland) 33 8 17 6 22 0 0 0 I 0
Total 13,508 12,364 16,320 20,034 22,678 18,260 20,532 19,245 19,359 14,809
IPreliminary.

Table 3.9.3.2 Whiting in Divisions VIIe-k.

Year Recruinnent SSB Landings MeanF
Age 0 Ages 2-5

thousands tonnes tonnes
1982 62000 18900 11200 1.074
1983 50000 15000 11800 1.420
1984 54000 16100 10000 1.233
1985 71000 17400 10800 1.063
1986 133000 17600 10000 1.098
1987 106000 21200 12700 1.356
1988 33000 30500 15100 1.153
1989 56000 36100 16500 0.995
1990 109000 26700 14100 0.974
1991 167000 20300 13500 1.137
1992 151000 27600 12400 0.746
1993 209000 46100 16300 0.730
1994 113000 63200 20000 0.548
1995 69000 83000 22700 0.486
1996 67000 81000 18300 0.354

1997 83000 68900 20500 0.357
1998 131000 55500 19200 0.430
1999 287000 50500 19400 0.625
2000 48000 55000 14800 0.411
2001 87000 88000 0.490

Average 104300 41930 15226 0.834
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3.9.4 Celtic Sea plaice (Divisions VIle and g)

State of stock/exploitation: The stock is outside safe
biological limits. SSB decreased sharply from 1988 to
1997 when it fell below Bp,. Since then SSB has
continued to decliue at a lower rate. Fishing mortality has

fluctuated around the average. Most recent year classes
have been below average.

Management objectives: There are no explicit
management objectives for this stock.

• Is ( tabr h d' 1998 odifi d' 2001)h ~At'precau IOnarv ' lDDroac re erence DOlO es IS e In ,m e In :

ICES considers that: ICES proposes that:

Blim is 1 100 l, the lowest observed spawning stock B", be set at I 800 t. Biomass above this affords a high
biomass Bloss. probability of maintaining SSB above B,;m, taking into

account the uncertainty assessments.
F,;m not defined. F", not defined

Technical basis'

Flim=Not defined Fp, not defined

Advice on management: ICES recommends a
reduction in F of at least 35% relative to F"I'
corresponding to landings of less than 680 t in 2002.
This is consistent with the reduction in F
recommended for sole, which is the target species for
the flatfish fIShery in this area. This is expected to
result in an increase in SSB to Bpa in the short-term

Previously adopted Fp, (Fm") is no more relevant. The
fishing mortality has been fluctuating around the
previously adopted Fp, during the assessment period,
and this has not prevented the stock from declining
below Bp,. However, a new proposal for Fp, is postponed
until a new basis is found.

Comparison with previous assessment and advice:
Results of this assessment are very close to the previous
one. As previously, advice has been based on Sole.

Relevant factors to be considered in management:
Given the apparent low recruinnent since 1989, SSB is
unlikely to increase at current fishing mortality.

Catch forecast for 2002:
Basis: TAC constraint; Landings (2001) = 0.76; F(2001) = 0.50; SSB(2002) = 1.57.

F(2002) Basis Landings

onwards (2002)

SSB(2003)

0.37 0.6 F98.00 0.63 1.84

0.40 0.65 F98-oo 0.68 1.80

Elaboration and special comment: The fisheries that
catch plaice in the Celtic Sea mainly involve vessels
from France and Belgium: Total landings are split
among France (39%), Belgium (30%), England and
Wales (24%), and Ireland (the remaining 7%).

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Assuming the In the 1970s, the Divisions Vllf,g plaice fishery was
current selection pattern, Fmn is estimated to be 0.36 F,q. mainly carried out by Belgian beam trawlers and Belgian
Assuming status quo F in 2001, results of the medium- and UK otter trawlers. Effort in the UK and Belgian
term analysis indicate that the probability of SSB falling beam-trawl fleets increased in the late 1980s, but has
below Bp, after 10 years is less than 5% when fishing since declined. Recently, many otter trawlers have been
mortality is reduced by 35% in 2002 onwards. replaced by beam trawlers, which target 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
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March after the peak of spawning, and again in
September.

Source of information: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mon YieldIR
Ages 3-6

There is some evidence from tagging that plaice from
the south and west coasts of Wales move southwards to
join the adult population off the north Cornish coast
during spawning.

Analytical age-based assessment using landings, survey,
and commercial CPUE data.

Catch data (fables 3.9.4.1-2):

Average Current
Fmax

FO.l

Fmed

0.609
0.218
0.100
0.499

0.244
0.267
0.241
0.250

SSBIR

0.402
1.066
1.954
0.487

1987 TAC not to be restrictive on other species 1.8 1.90 1.90
1988 TAC notto be restrictive on other species 2.5 2.12 2.12
1989 TAC not to be restrictive on other species 2.5 2.15 2.15
1990 F likely to be F(88) -1.9 1.9 2.08 2.08
1991 F likely to be F(89) -1.7 1.9 1.50 1.50
1992 No long-term gains in increasing F 1.5 1.19 1.19
1993 No long-term gains in increasing F 1.4 1.11 1.11
1994 N() long-term gains in increasing F 1.4 1.07 1.07
1995 No increase in F 1.29 1.4 1.03 1.03
1996 20% reduction in F 0.93 1.1 0.95 0.95
1997 20% reduction in F 1.10 1.1 1.22 1.22
1998 20% reduction in F 1.00 1.1 1.07 1.07
1999 35% reduction in F 0.67 0.9 0.97 0.97
2000 30% reduction in F 0.70 0.80 0.74 0.74
2001 40% reduction in F 0.60 0.76
2002 At least 35% reduction in F 0.68

Weights in '000 t.
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Celtic Sea plaice (Divisions VIIf and g)
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Table 3.9.4.1 Celtic Sea Plaice. Nominal landings (t) in Divisions Vllf+g, as nsed by Working Group.

Year Belgium France Ireland UK (Eng!. & Others Tota! Unallocated Tota! as used
Wales) reported byWG

1977 214 365 28 150 0 757 0 757
1978 196 527 0 152 0 875 0 875
1979 171 467 49 176 0 863 0 863
1980 372 706 61 227 7 1,373 0 1,373
1981 365 697 64 251 0 1,377 0 1,377
1982 341 568 198 196 0 1,303 0 1,303
1983 314 532 48 279 0 1,173 -27 1,146
1984 283 558 72 366 0 1.279 -69 '1.210
1985 357 493 91 466 0 1,407 345 1,752
1986 544 598 59 324 21 1,546 145 1,691
1987 576 708 122 495 0 1,901 0 1,901
1988 635 687 164 630 0 2,116 0 2,116
1989 835 649 195 472 0 2,151 0 2,151
1990 777 642 167 496 0 2.082 0 2,082
1991 479 533 94 395 0 1,501 0 1,501
1992 326 455 106 301 0 1,188 0 1,188
1993 396 342 87 290 0 1,114 0 1,114
1994 357 281 182 250 0 1.070 0 1,070
1995 337 254 153 284 0 1,028 0 1,028
1996 359 239 116 238 0 952 0 952
1997 494 321 143 259 0 1,217 0 1,217
1998 458 298 135 176 0 1,067 0 1,067
1999 415 262 122 169 0 968 0 968
2000 233 302 70 134 0 739 0 739

N.B.: ICES receives statistics from some countries only for Divisions Vllg-k combined and not for each Division
separately. The figures up to 1982 and 1987 onwards are provided by members of the Working Group; from 1983-1986,
they are figures submitted to the BC by member states,
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Table 3.9.4.2 Celtic Sea plaice (Divisions VIlf and g).

Year Recrninnent SSB Landings MeanF
Age 1 Ages 3-6

thousands tannes tannes
1977 3633 1170 757 0.632
1978 5091 1010 875 0.673
1979 8264 1323 863 0.666
1980 5709 1789 1373 0.541
1981 2080 1793 1377 0.488
1982 3680 2055 1303 0.630
1983 9161 1942 1146 0.551
1984 10212 2299 1210 0.666
1985 7946 2636 1752 0.500
1986 8230 2810 1691 0.527
1987 12086 3238 1901 0.660
1988 7292 3792 2116 0.641
1989 3065 3135 2151 0.664
1990 2198 3347 2082 0.777
1991 4885 2751 1501 0.598
1992 4534 2398 1188 0.523
1993 2943 2025 1114 0.462
1994 4045 1928 1070 0.527
1995 5370 1944 1028 0.660
1996 3946 1817 952 0.544
1997 3578 1810 1217 0.706
1998 3062 1728 1067 0.635
1999 3335 1479 968 0.686
2000 3883 1405 739 0.505
2001 3614 1465 0.610

Average 5274 2124 1310 0.603

ICES Cooperative Research Report No. 246 483



Sole in Divisions VIIf and g (Celtic Sea)3.9.5

State of stock/exploitation: The stock is outside safe
biological limits. Fishing mortality has increased since
the late 1970s, exceeding F", since the early 1980s, and
sometimes has even exceeded FHm• SSB has declined
steadily since the early 1970s. SSB fell below Bp, in 1995
and has remained low since then. Recruitment has

fluctuated with some peaks: the 1970, 1989 and 1998
year classes are the strongesl.

Management objectives: There are no explicit
management objectives for this stock.

. ts ( tab\' hed' 1998)AfPrecau IOD3fV \.DDf03C re erence DOID es IS In :

ICES considers that: ICES proposes that:

BHm is not defined Bp, be set at 2 200 I. There is no evidence of rednced
recrnitment at the lowest biomass observed and Bp, can
therefore be set equal to the lowest observed SSB.

F';m is 0.52, the fishing mortality estimated to lead to Fp, be set at 0.37. This F is considered to have a high
potential stock collapse. probability of avoiding F1;m and maintaining SSB above

Bp, in 10 years, taking into acconnt the uncertainty of
assessments.

Technical basis'

B,;m:Not defined Bpa : Bloss

Flim:Floss Fp,: F1;m X 0.72; implies a less than 5% probability that
(SSBMT< B.oJ

expected to increase in the short-term. However.
outstanding year classes have only been produced at long
intervals and the stock increase is therefore likely to be
temporary. The 1998 year class contributes 36% to the
landings in 2002. This year class will not be fully mature
until 2003, and the high exploitation before 2003 will
reduce the potential for this year class to contribute to the
SSB.

Sole is taken mainly in a directed beam-trawl fishery with
plaice as a by-catch, and to a lesser extent in otter trawl
fisheries. Management should take account of the mix of
Celtic Sea sole and plaice.

previous assessment and advice:
close to those of the previous

Advice on management: ICES recommends that the
fIShing mortality should be reduced to below Fp"

corresponding to landings of less than 1 000 t in 2002.
This corresponds to a reduction of 35% from status
quo F, and will promote an increase in SSB above Bpa

in the short-term

Relevant factors to be considered in management: The
assessment indicates a large 1998 year class, and SSB is

Catch forecast for 2002:
Basis: TAC constraint; Landings(2001) = 1.02; F(2001) = 0.43; SSB(2002) = 2.40.

Comparison with
Results are very
assessmenl.

F(2002) Basis Landings
(2002)

SSB (2003)

0.34 0.6 F".()() 0.94 2.71

0.37 1.00 2.64

Weights in '000 I.
Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Assuming status
quo F in 2001, results of the medium-term analysis
indicate that the probability of SSB falling below Bp,

after 5-10 years is less than 5% when fishing mortality
is reduced below Fp, from 2002 onwards. Assuming the
current selection pattern, Fm", is 0.46* F",.

Elaboration and special comment: The fisheries for
sole in the Celtic Sea and Bristol Channel involve
vessels from Belgium, taking 2/3, the UK 1/4, and
France and Ireland taking minimal amounts of the total
landings. The sole fishery is concentrated on the north
Cornish coast off Trevose Head and around Lands End.
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Age-based analytical assessment using catch-per-unit
effort data from two commercial fleets and one survey.

aged 3 plus) are generally found in deeper water.
Spawning and nursery grounds are well defined.

The results of recent tagging experiments suggest that
there is only limited movement of sole between the
Bristol Channel and adjacent areas.

0.367
0.899
1.800
0.673

SSBIR

0.209
0.223
0.203
0.221

YieldfR

0.547
0.266
0.129
0.341

Fish Mort
Ages 4-8

Source of information: Report of the Working Group
on the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Yield and spawning biomass per Recruit
F-reference points:

Average Current

F"""
FO.l

Fmed

Sole are taken mainly in a beam trawl fishery that
started in the early 1960s and, to a lesser extent, in the
longer established otter-trawl fisheries. In the 1970s,
the fishery was mainly carried out by Belgian beam
trawlers and Belgian and UK otter trawlers. The use of
beam trawls (to target sole and plaice) increased during
the mid 1970s, and the Belgian otter trawlers have now
been almost entirely replaced by beam trawlers. Effort
in the Belgium beam-trawl fleet increased in the late
1980s as vessels normally operating in the North Sea
were attracted to the west by improved fishing
opportunities. Beam -trawling by UK vessels increased
substantially from 1986, reaching a peak in 1990 and
decreased thereafter. In the Celtic Sea, the beam and
otter trawl fleets also take plaice, rays, brill, turbot and
anglerfish.

The main spawning areas for sole in the Celtic Sea are
in waters 40-75 m deep, off Trevose Head, and
spawning usually takes place between February and
April. Juvenile sole are found in relatively high
abundance in depths up to 40 m, and adult sole (fish

Catch data (fahles 3.9.5.1-2):

1987 Status quo F; TAC 1.6 1.6 1.22
1988 F;;F(pre-86); TAC 0.9 1.1 1.15
1989 Fat F(81-85); TAC 1.0 1.0 0.99
1990 No increase in F 1.2 1.2 1.19
1991 No increase in F 1.1 1.2 1.11
1992 No long-term gains in increasing F 1.1 1.2 0.98
1993 No long-term gains in increasing F 1.1 0.93
1994 No long-term gains in increasing F 1.1 1.01
1995 No increase in F 1.0 1.1 1.16
1996 20% reduction in F 0.8 1.0 1.00
1997 20% reduction in F 0.8 0.9 0.93
1998 20% reduction in F 0.7 0.85 0.88
1999 Reduce F below Fp, 0.81 0.96 1.01
2000 Reduce F below Fp, <1.16 1.16 1.09
2001 Reduce F below Fp, < 0.81 1.02
2002 Reduce F below Fp, < 1.00

Weights in '000 t.

ICES Cooperative Research Repon No. 246 485



Sale in Divisions Vllf and g (Celtic Sea)
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Stock - Recruitment
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Table 3.9.5.1 Celtic Sea SOLE. Divisions VIIf and Vllg. Nominal landings (t), 1986-1999. Data used by the
Working Group.

Country 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000'

Belgium 1,092 704 725 660 689 839 516 512 612 728 610 562 568 669 694

France 92 72 89 97 100 80 136 103 86 89 97 79 72 61 74

Ireland 12 9 15 32 41 nla 4 28 47 45 23 36 37 50 nla

UK(E. &W.) 404 437 317 203 359 395 325 285 264 294 265 251 198 231 243

Others 10

Total 1,600 1,222 1,146 992 1,189 1,324 981 928 1,009 1,156 995 928 875 1,011 1,011

Unallocated - -217 1 -1 1 80

Total used in
assessment 1,600 1,222 1,146 992 1,189 1,107 981 928 1,009 1,157 995 927 875 1,012 1,091

IPreliminary.

Table 3.9.5.2 Sole in Divisions VIIf and g (Celtic Sea).

Year Recruitment SSB Landings MeanF
Age 1 Ages 4-8

thousands toones toones
1971 8901 5884 1861 0.438
1972 4177 4776 1278 0.322
1973 3336 4203 1391 0.271
1974 3425 4556 1105 0.277
1975 2845 4088 919 0.232
1976 5074 3651 1350 0.429
1977 4581 3671 961 0.273
1978 5430 3318 780 0.208
1979 3532 3340 954 0.279
1980 5105 3796 1314 0.308
1981 4830 3270 1212 0.368
1982 4859 3483 1128 0.369
1983 6755 3262 1373 0.479
1984 4679 3516 1266 0.411
1985 5648 3183 1328 0.435
1986 3143 3236 1600 0.535
1987 5742 2479 1222 0.573
1988 4505 2625 1146 0.569
1989 3748 2035 992 0.532
1990 8633 2337 1189 0.653
1991 4204 2068 1107 0.471
1992 4465 2413 981 0.388
1993 4458 2486 928 0.440
1994 3392 2256 1009 0.498
1995 3114 2183 1157 0.617
1996 3672 2122 995 0.545
1997 5151 1858 927 0.644
1998 5271 1586 875 0.669
1999 8787 1659 1012 0.630
2000 5668 1605 1091 0.424
2001 4551 2001 0.426

Average 4893 2998 1148 0.442
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3.9.6 Plaice in Division VIle (Western Channel)

State of stock/exploitation: The stock is outside safe
biological limits. SSB peaked in 1988-1990. following a
series of good year classes in the mid-1980s, but has
declined rapidly to well below Bp, until 1995 and has
remained low since then. Fishing mortality increased in
the 1980s and has fluctuated well above Fp, in the 1990s.

In recent years recruibnent has been mostly below
average.

Management objectives: There are no explicit
management objectives for this stock.

( bAPrecautionarv ~pproachreference points esta lished in 1998 :

ICES considers that: ICES proposes that:

Blim is I 300 ~ the lowest observed spawning stock Bp, be set at 2 500 t. This is the previously proposed
biomass. MBAL.

Biomass above this affords a high probability of
maintaining SSB above B1m" taking into account the
uncertainty in assessments.

FUm not defined Fp, be set at 0.45. This F is considered to have a bigh
probability of maintaining SSB above Bp, in the medium
term, taking into account the uncertainty in assessments.

Technical basis'

Bp,=MBAL

FHm=Not defined Fp, = low probability that (SSBMf< BpJ

Advice on management: ICES recommends that
fIShing mortality should be reduced to below Fp~

corresponding to catches of less than 890 t in 2002.
This represents a reduction in F of around 25% and
will allow SSB to reach B", in three years with 50%
probability.

Comparison with previous assessment and advice:
The current assessment estimates are very similar to those
obtained last year.

Relevant factors to be considered in management: A
reduction in F of at least 70%, corresponding to a catch of
less than 400 ~ would be required to promote SSB above
Bp, in the short-term. If the advice for sole is followed, it
will imply an approximate 40% reduction in F for plaice.

The TAC for plaice in the Channel is set for Divisions
VIId,e combined, so the results from this assessment need
to be considered along with those for the much larger
Division VIId stock. Given that the Division VIId
component dominates the TAC, a catch control does not
guarantee that fishing mortality in Division VIle is
constrained. To achieve a decrease in fishing mortality, a
direct reduction in fishing effort in Division VIle, or a
separate catch control, is necessary.

Plaice are taken in a mixed demersal species oller trawl
fishery, and as a by-catch in the sole beam trawl fishery.
Management measures should therefore be considered in
conjunction with those for Division VIle sole. There is
anecdotal evidence of strategic mis-reporting of landings.

Catch forecast for 2002:
Basis: F(2001) = F(98-00) = 0.61; Landings (2001) = 1.09; SSB(2002) = 1.77.

SSB(2003)

0.400.3*F,q

F(2002) Basis Landings

(2002)

Weights in '000 l.
Shaded scenarios considered inconsistent with the precautionary approach.
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Source of information: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Analytical age-based assessment based on landings,
survey, and commercial CPUE data. Mis-reporting of
landings is known to occur.

April and May were recaptured outside the Channel.
This suggests there is both a resident stock and one,
which migrates to the North Sea after spawning in the
Channel.

Medium- and long-term projections: Assuming the
current selection pattern, F=. is 41 % ofF,q.

Elaboration and special comment: The fisheries taking
plaice in the Western Channel mainly involve vessels
from the bordering countries: The total landings are split
among UK vessels (75%), France (22%) and Belgium
(the remaining 3%). Landings of plaice in the Western
Channel were low and stable between 1950 and the mid
1970s, and increased rapidly during 1976 to 1988 as
beam-trawls began to replace otter-trawls, although
plaice are taken mainly as a by-catch in beam-trawling
directed at sole and anglerfish. Reported landings have
been declining throughout the 1990s. The main fishery
is south and west of Start Point. Although plaice are
taken throughout the year, the larger landings are made
during February, March, October and November.

Yield and spawning biomass per Recruit
F~reference points:

Fish Mort Yield/R
Ages3-7

SSBIR

Most plaice tagged whilst spawning during December to
March around Start Point in the western Channel
migrated into the eastern Channel and the North Sea
after spawning, whilst few plaice tagged there during

Catch data (fables 3.9.6.1-2):

Average Current
F=<
FO•l

Fmed

0.609
0.247
0.115
0.569

0.265
0.286
0.260
0.267

0.418
1.106
2.119
0.450

1987 PrecautionaryTAC 6.8 8.3 1.92 1.96
1988 PrecautionaryTAC 6.9 9.96 2.33 2.46
1989 No increase in effort; TAC 11.7 11.7 2.25 2.36
1990 NoincreaseinF;TAC 10.7 10.7 1.99 2.59
1991 50% reduction in F in VITe 8.8 10.7 1.65 1.85
1992 Sq. F gives over mean SSB 2.0' 9.6 1.56 1.62
1993 Not outside safe biological limits 8.5 1.44 1.42
1994 Within safe biological limits 9.1 1.29 1.16
1995 No increase in F 1.4' 8.0 1.16 1.03
1996 60% reduction in F 0.6' 7.5 1.14 1.04
1997 60% reduction in F 0.51' 7.09 1.37 1.32
1998 60% reduction in F 0.5' 5.7 1.24 1.13
1999 Reduce F below Fp• 1.1' 7.4 1.16 1.16
2000 Reduce F below Fp, < 1.08' 6.5 1.10 1.09
2001 Reduce F below Fp• < 0.93 6.0
2002 Reduce F below Fp, < 0.89

ITACs for Divisions Vlld,e. 'For Division VIle only. Weights in '000 t.
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Plaice in Division VIle (Western Channel)
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Table 3.9.6.1 Western Cbanne1 Plaice. Nominal landings (t) in Division VlIe, as used by Working Group.

Year Belgium Denmark France UK (Eng!. Others Total Unallocated' Total
& Wales) reported

1976 5 323 312 640 640
1977 3 336 363 702 702
1978 3 314 467 78 784
1979 2 458 515 975 2 977
1980 23 325 609 9 966 113 1,079
1981 27 537 953 l.517 -16 1,501
1982 81 363 1,109 1,553 135 1,688
1983 20 371 1,195 1,586 -91 1,495
1984 24 278 1,144 1,446 101 1,547
1985 39 197 1,122 1,358 83 1,441
1986 26 276 1,389 1,691 119 1,810
1987 68 435 1,419 1,922 36 1,958
1988 90 584 1,654 2,328 130 2,458
1989 89 448' 1,708 2 2,247 111 2,358
1990 82 2 N/A' 1,885 18 1,987 606 2,593
1991 57 251' 1,323 16 1,647 201 1,848
1992 25 419 1,102 14 1,560 64 1,624
1993 56 284 1,080 24 1,444 -27 1,417
1994 10 277 998 3 1,288 -132 1,156
1995 13 288 857 1,158 -127 1,031
1996 4 279 855 1,138 -94 1,044
1997 6 329 1,032 I 1,368 -45 1,323
1998 22 327' 892 I 1,242 -111 1,131
1999 12 204' 947 1,163 -22 1,141
2000 4 170' 926 + 1,100 -6 1,094

[Included in Division Viid.
'Estimated by the Working Group.
'Divisions VIId,e = 4,739 t.
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Table 3.9.6.2 Plaice in Division VIle (Western Channel).

Year Recruittnent SSB Landings MeanF
Age 1 Ages 3-7

thousands tonnes tonnes
1976 3764 1321 640 0.436
1977 2001 1410 702 0.430
1978 3101 1524 784 0.406
1979 6963 1640 977 0.535
1980 6418 1973 1079 0.550
1981 2629 2630 1501 0.486
1982 5909 2660 1688 0.555
1983 5415 2684 1495 0.596
1984 6839 2584 1547 0.532
1985 6642 2775 1441 0.540
1986 13525 2910 1810 0.527
1987 11929 2748 1958 0.627
1988 8502 3803 2458 0.445
1989 3405 4157 2358 0.602
1990 3813 4061 2593 0.656
1991 4145 3281 1848 0.580
1992 4604 2728 1624 0.648
1993 2068 2281 1417 0.692
1994 1955 1839 1156 0.612
1995 6280 1624 1031 0.664
1996 4577 1582 1044 0.666
1997 5857 1727 1323 0.578
1998 3432 1723 1131 0.616
1999 3704 1683 1141 0.635
2000 4367 1846 1094 0.576
2001 4720 1766 0.610

Average 5252 2345 1434 0.569
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3.9.7 Sole in Division VIle (Western Channel)

State of stock/exploitation: The stock is outside safe
biological limits. SSB has declined since 1980 aud has
been estimated to be at its historic lowest level in 2001,
well below Bp.. Although fishing mortality in the 1990s
has been lower thau in the 1980s, it is still estimated to be
well above FP' aud even above FHm• Since 1990 all year
classes have been below average.

Precautionary Approach reference points (changed in
2001): The age rauge used in this year's assessment has
been extended from 10 to 12 years old, because
historically the old age groups have been a significant
part of the stock. This has resulted in a general
downward revision of fishing mortality aud upward
revision of SSB. Therefore, the PA reference points
needed to be re-evaluated.

Management objectives: There are no explicit
management objectives for this stock.

8)( bPrecautionarv Approach reference points esta lished in 199 :

ICES considers that: ICES proposes that:

BHm is 2 000 l, the lowest observed spawning stock Bp, be set at 2 800 t.
biomass.
FHm is 0.28, the fishing mortality estimated to lead to Fp, be set at 0.2.
potential stock collapse.

Technical basis'

Blim ;;:;; Bloss Bpa: historical development: Biomass below this has
increased risk of reduced recruitment.

Flim ;;:;; FlOSS Fo,:FHm x 0.72

Advice on management: ICES recommends that F
should be reduced to below Fp~ corresponding to
catches of less than 450 t in 2002.

Relevant factors to be considered in management:
Fisheries for sole also take plaice as a by-catch. This
needs to be taken into account in management.

Comparison with previous assessment and advice: For
most recent years the assessment is similar to last year's
assessment. In general, the trends in biomass aud fishing
mortality are similar to the previous assessment.

The advice represents a reduction in F of around 40% aud
will allow SSB to rebuild above BP' in 2004. In order to
increase SSB above Bp, in 2003 a reduction in F of more
thau 95% would be required. This corresponds to catches
ofless thau 40 t.

Catch forecast in 2002:
Basis: F(2001) = F(98-00) = 0.32; Landings(2001) = 0.66; SSB(2002) = 2.10.

F(2002) Basis Laudiugs

onwards (2002)

SSB (2003)

0.Q2 0.05* F98.(1O 0.04 2.80

0.13 Fo.l 0.31 2.55

0.19 0.6* F98.(1O 0.43 2.43

0.20 Fp, 0.45 2.41

Weights in '000 t

Shaded scenarios considered inconsistent with the precautionary approach.

Medium- and long-term projections: Fm"" is poorly
determined (yield per recruit curve flat-topped).

Elaboration and special comment: In recent years, UK
vessels have accounted for around 60% of the total
laudiugs, with Frauce taking approximately a third aud

ICES Cooperative Research Repon No. 246

Belgiau vessels the remainder. UK laudings were low
aud stable between 1950 aud the mid-1970s, but
increased rapidly after 1978 due to the replacement of
otter trawlers by beam trawlers. The principal gears
used are otter-trawls aud beam-trawls, aud sole tends to
be the target species of au offshore beam-trawl fleet,
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Source of information: Report of the Working Group on
the Assessment of Southern Sbelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

may compromise the assessment. Biological sampling
data are good. Variations in effort and fleet catchability
may occur as vessels move in and out of the fishery
dependent on prevailing catch rates of sole.

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R
Ages 3-7

0.654
0.544
1.426
0.761

SSBIR

0.209
0.209
0.184
0.207

0.318
0.382
0.133
0.273

Average Current
Fro",

Fa.l
Filled

which is concentrated off the south Cornish coast, and
also takes plaice and anglerfish and at times cuttlefish.

Analytical assessment based on landings, survey, and
commercial CPUE data. There is anecdotal evidence of
strategic mis-reporting of landings from this stock, which

In the Western Channel the peak spawning period of
sole is April and May. The main spawning areas are to
the west of the Isle of Wight and in the vicinity of Hurd
Deep. The nurseries are in estuaries, tidal inlets and
shallow, sandy bays. Adult sole in the Western Cbannel
may recruit from local nurseries and from those in the
Eastern Channel, but there is no evidence of subsequent
emigration from the Western Channel. Coupled with the
localised spawning areas in the western Channel, this
suggests that adult sole are largely isolated from those
found in northern Biscay, the eastern Celtic Sea, and the
Eastern Channel.

Catch data (Tables 3.9.7.1-2):

111111111Iill'llrfllllilllillillllillllllillilll'llillliiIllililll111111."III1lirE111111 IlIiilll.iJIIII 1111111.1'1'11III
1987 NoincreaseinF 1.15 1.15 1.11 1.16
1988 No decrease in SSB: TAC 1.3 1.3 0.95 1.35
1989 No decrease in SSB; TAC 1.0 1.0 0,8 1.16
1990 SSB = 3,000 t; TAC 0.9 0.9 0.75 1.08
1991 TAC 0.54 0.8 0.84 0.73
1992 70% ofF(90) 0.77 0.8 0.77 0.77
1993 35% reduction in F 0.7 0.9 0.79 0.76
1994 No increase in F 1.0 1.0 0.84 0.68
1995 No increase in F 0.86 0.95 0.88 0.76
1996 F96 < F" 0.68 0.70 0.74 0.65
1997 No increase in F 0.69 0.75 0.86 0.75
1998 No increase in F 0.67 0.67 0.77 0.65
1999 Reduce F below Fp, 0.67 0.70 0.66 0.66
2000 Reduce F below Fp, < 0.64 0.64 0.65 0.65
2001 Reduce F below Fp, <0.58 0.60
2002 Reduce F below Fp, <0.45

Weights in '000 t.
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Sole in Division VIle (Western Channel)
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Stock - Recruitment
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Table 3.9.7.1 Division VIle Sole. Nominal landings (t), 1972-2000 used by Working Group.

Year Belgium France UK (Engl. Other Total Unallocated 2 Total
& Wales) Reported

1972 6 2301 201 437 437
1973 2 263' 194 459 459
1974 6 237 181 424 3 427
1975 3 271 217 491 491
1976 4 352 260- 616 616
1977 3 331 271 606 606
1978 4 384 453 20 861 861
1979 1 515 665 1,181 1,181
1980 45 447 764 13 1,269 1,269
1981 16 415 788 1 1,220 -5 1,215
1982 98 321 1,028 1,447 -1 1.446
1983 47 405 1,043 3 1,498 1,498
1984 48 421 901 1,370 1,370
1985 58 130 911 1,099 310 1,409
1986 62 467 840 127 1,496 -128 1,368
1987 48 432 632 1,112 47 1,159
1988 67 98 784 949 401 1,350
1989 69 112' 610 6 797 364 1,161
1990 41 81' 632 754 328 1,082
1991 35 325' 477 837 -106 731
1992 41 267' 457 9 774 -5 769
1993 59 236' 480 18 793 -30 763
1994 33 257' 548 838 -158 680
1995 21 294 565 880 -123 757
1996 8 297 437 742 -95 647
1997 13 348 496 1 858 -104 754
1998 40 343 389 772 -127 645
1999' 13 254 396 663 1 664
2000' 4 237 413 654 -4 650

1Estimated from Division Vlld,e total by the Working Group.
'Estimated by the Working Group.
'Provisional.
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Table 3.9.7.2 Sole in Division VIle (Western Channel).

Year Recrninnent SSB Landings MeanF
Age 1 Ages 3-7

thousands tonnes tonnes
1969 1476 2426 353 0.157
1970 4186 2638 391 0.163
1971 2821 2375 432 0.195
1972 2479 2377 437 0.139
1973 3411 2753 459 0.179
1974 3247 2866 427 0.161
1975 3039 3627 491 0.145
1976 7293 3360 616 0.176
1977 5022 4041 606 0.162
1978 4517 4019 861 0.207
1979 5037 4792 1181 0.253
1980 8641 5220 1269 0.224
1981 4896 4425 1215 0.271
1982 3963 4371 1446 0.318
1983 6191 4104 1498 0.381
1984 6876 4045 1370 0.362
1985 3668 3578 1409 0.410
1986 5628 3565 1368 0.385
1987 3537 3426 1159 0.328
1988 3554 3199 1350 0.389
1989 2664 2840 1161 0.427
1990 6440 2558 1082 0.376
1991 3554 2353 731 0.274
1992 3195 2329 769 0.265
1993 2063 2323 763 0.336
1994 2575 2529 680 0.259
1995 3392 2640 757 0.339
1996 2817 2368 647 0.268
1997 3344 2152 754 0.380
1998 2829 2195 645 0.321
1999 3367 2130 664 0.331
2000 3839 2024 650 0.302
2001 3779 2020 0.320

Average 4041 3081 864 0.279
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3.9.8 Sole in Divisions VITla,b (Bay ofBiscay)

1994. but has decreased sharply since then. Since 1994
recruinnent has also decreased to the lowest on record.

Management objectives: There is no explicit
management objective for this stock.

Precautionary Approach reference points (changed in 2001):
Revised assessment and new maturity ogive resulted in new estimates ofreference points.

State of stock/exploitation: The stock is outside safe
biological limits. Fishing mortality has been variable,
but with an increasing trend since 1984 and in 2000 is
70% above Fp,. SSB has remained relatively stable up to

ICES considers that: ICES proposes that:

Bum not defined. Bp, be set at 13000 t. The probability of reduced
recrninnent increases when SSB is below 13 000 t.

Fum = 0.5. the fishing mortality estimated to lead to Fp,- 0.36
potential stock collapse.

Technical basis'

B1im = Not defined. Bp, - historical development of the stock [lowest
observed for the converged part of the VPA, i.e. the most
recent years are not included]

Fum: based on historical response of the stock Fp, = F1im * 0.72

Advice on management: In the light of the sharp
decrease in SSB and recruitment since 1995, ICES
reconunends a' recovery plan that will ensure a safe
and rapid recovery of SSB to a level in excess of
13000 t. If a recovery plan is not implemented, ICES
recommends that the fishing mortality should be
reduced to the lowest possible level in 2002.

less than 0.24 (F98-OO reduced by 60%) in 2002, 2003 and
2004 is expected to rebuild it by 2004 with close to 50%
probability (see text table below). The table also shows
that a weaker reduction in F (50%) would require two
years more to rebnild SSB above Bp, with the same
probability. Given the state of the stock, and the risk of
impaired recruinnent, this is not in accordance with
precautionary approach.

- . , . =
SSB

25% Median 75%

2002 7.3 7.9 8.3
2003 10.0 10.7 11.4

2004 12.0 12.8 13.7
2005 13.1 14.1 15.1
2006 14.4 15.5 16.7

- , . - ..
SSB

25% Median 75%

2002 7.3 7.9 8.3
2003 7.6 8.2 8.8
2004 7.4 8.0 8.6

2005 6.5 7.1 7.7
2006 5.9 6.4 7.0

F(2002) onwards - 0 4 * F . Catches 2002 2 0

Medium-term projections: Presented below from
2002-2006. The stock-recminnent relationship is
assumed to have a flat asymptote for large SSB, (a
Beverton and Holt S-R) The basis for the simulations is:
F(2001) = F,q =F(98-00) =0.59.

F(2002) onwards - 1 0 * F . Catches 2002 - 4 2

Setting the TAC at a low level may reduce fishing
mortality, but past experience has shown that it is very
difficult to control fishing mortality by TACs alone.
ICES, therefore, recommends that in addition to a TAC,
restrictions in effort of fleets exploiting sole should be
implemented. Large closed areas and seasons may
contribute to stock recovery, but only if accompanied by
major reductions in effort.

Rebuilding plan: Rebuilding of the sole stock can be
obtained by reducing the fishing mortality, by
improving the exploitation pattern, or by a combination
of the two.

A fishing mortality of zero in 2002 would allow SSB to
almost reach Bp, by 2003. However, a rebuilding pIan
could achieve this goal in 4-5 years. Fishing mortality

The selection pattern improved in the tate 1980s when
the gill net fishery expended. More than half of the sole
is caught by gill net, and strong regulation of this
fishery (limitation of number and length of nets) should
be implemented, since no or small further improvement
of selectivity of these nets is expected. However,
improvement of selection pattern for the trawl fishery
would contribute to stock recovery in the medium-term.
It has to be noted that the stock of sole may benefit from
the efforl measures taken for the rebuilding of the hake
stock.
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Comparison with previous assessment and advice:
The previous assessment was not considered reliable,
because some landings and effort data were missing. This
year's assessment gives a perception of a more rapid
decline of the stock.

Relevant factors to be considered in management:
Even though the exploitation pattern of this stock has
improved in the past due to the development of the gillnet
fishery (in the mid-1980s), fishing mortality is too high to
allow a sustainable exploitation of this stock.

- . , . -
SSB

25% Median 75%

2002 7.3 7.9 8.3
2003 9.5 10.2 10.9
2004 11.0 11.8 12.6

2005 11.6 12.4 13.4
2006 12.2 13.2 14.3

F(2002) onwards - 0 5 *F . Catches 2002 - 2 4

Catch forecast for 2002:
Basis: F(200l) = F(98-oo) = 0.59; Landings(2oo1) = 4.05; SSB(2oo2) = 7.78.

F(2oo2) Basis Landings
(2002)

000

SSB (2003)

12.75

Weights in '000 t

Shaded scenarios cousidered inconsistent with the precautionary approach.

About 70% of the projected SSB in 2003 is based on
recruiunent of yearclasses the strength of which has not
been verified neither by commercial fisheries nor by
abundance surveys. The calculations are done assuming
that these yearclasses have a strength equal to the
geometric mean of past recruiunent.

Analytical assessment based on landings, available
discards information, and CPUE data series from 1984 to
2000. No recruiunent indices are available for this stock.
Data prior to 1984 are not considered reliable. A maturity
ogive based on females has been applied instead of knife
edge at age 3.

Unallocated landings may account for more than 25% of
estimated landings.

Source of information: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Yield and spawning biomass per Recrnit
F-reference points:

Elaboration and special comment: A succession of
weak recruiunents in recent years gives concern on the
further development of the state of this stock if fishing
mortality remains at this high level.

Catches have increased continuously until a maximum
was reached in 1994 (7400 t). They decreased to 6300 t
in 1995 and remained for 4 years between 6000 t and
6 300 t. They decreased again to 5 400 t in 1999 and
5 100 t in 2000. Since 1984, catches of sale by French
small-mesh shrimp trawlers decreased markedly. The
gill-net and tranunel-net fisheries have expanded and
account for more than half of the French landings in the
last years.

Landings by Belgium beam trawlers increased rapidly in
the late 1980s and, since 1991, have been relatively
constant at 6-9% of the total landings. Since 1996, an
increase in effort of this fleet is associated with a decrease
ofitsCPUE.

Average Current

Fill"
FO.1

Fmed

Fish Mort
Ages 2-6

0.594
0.188
0.095
0.391

YieldIR

0.174
0.205
0.187
0.190

SSBIR

0.326
1.Q42

1.799
0.504
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Catch data (Tables 3.9.8.1-2):

1987 Notassessed 4.4 4.4 5.1 0.23 5.3
1988 PrecautionaryTAC 3.7 4.0 4.4 5.4 0.3' 5.6
1989 No increase in effort; TAC 4.5 4.8 5.81 5.8 0.4' 6.2
1990 No increase in F; TAC 5.1 5.2 5.51 5.9 0.3' 6.2
1991 PrecautionaryTAC 4.7 5.3 4.i 5.6 0.2' 5.8

1992 F =F(90) 5.0 5.3 6.41 6.6 0.1' 6.7
1993 No long-tenn gain in increasing F 5.7 6.5 6.4 0.1' 6.5
1994 No 10ng-tenn gain in increasing F 6.6 7.1 7.2 0.2' 7.4
1995 Nolong-tenngaininincreasingF 5.4' 6.6 5.9 6.2 0.1' 6.3
1996 No increase in F 5.0 6.6 4.7 5.9 0.1' 6.0
1997 40% reduction in F 3.1 5.4 5.0 6.2 0.1 6.3
1998 No increase in F 7.6 6.0 4.34 5.9 0.1 6.0
1999 Reduce F below Fp, < 5.0 5.4 3.84 5.2 0.2 5.4
2000 F atFp, < 5.8 5.8 5.84 5.0 0.1 5.1
2001 TAC2001atmost TAC2000 <5.8 5.8
2002 Establish rebuilding plan or no 0

fishing

INot reported for all conntries. 'Landings assnnting current discarding practise. 3 Discards revised in 1998. 4 Preliminary.
Weights in ·000 t.
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Sole in Divisions Vllla,b (Bay of Biscay)
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Stock - Recruitment
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Table 3.9.8.1 Sole in Divisions VIIIa,b (Bay of Biscay). Intemationallandings and catches used by Working
Group (in tonnes).

Official Landings Unallocated WG Discards WG
Year Belgium France Nether. Spain Total Landings Landings Catches

1979 5* 2376 62* 2443 176 2619 - -

1980 33* 2549 107* 2689 297 2986 - -

1981 4* 2581* 13* 96* 2694 242 2936 - -
1982 19* 1618* 52* 57* 1746 2067 3813 - -
1983 9* 2590 32* 38* 2669 959 3628 - -

1984 2968 175* 40* 3183 855 4038 99 4137
1985 25* 3423 169* 308* 3925 326 4251 64 4315
1986 52* 4227 213* 75* 4567 238 4805 27 4832
1987 124* 4009 145* 101* 4379 707 5086 198 5284
1988 135* 4308 4443 939 5382 254 5636
1989 311* 5471* 5782 63 5845 356 6201
1990 301* 5231 5532 384 5916 303 6219
1991 389* 4315 3 4707 862 5569 198 5767
1992 440* 5919 6359 191 6550 123 6673
1993 400* 6083 13 6496 -76 6420 104 6524

1994
466* 6620 17*** 7103 123 7226 184 7410

1995
546* 5325 6*** 5877 328 6205 130 6335

1996
460* 3843 13*** 4316 1537 5853 142 5995

1997
435* 4526 23*** 4984 1212 6196 117 6313

1998
469* 3821** 44 40*** 4330 1542 5872 124 5996

1999
504* 3280** 41*** 3825 1339 5164 192 5356

2000
451* 5303** 5754 -748 5006 66 5072

Mean
4446 617 5062 158 5974

*Reported m VIII.
**Preliminary.
*** Reported as Solea spp (Solea lascaris and Solea solea) in VIII.
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Table 3.9.8.2 Sole in Divisions Vllla,b (Bay of Biscay).

Year Recruittnent SSB Landings MeanF
Age 1 Ages 2-6

thousands tQnnes tonnes
1984 36161 16259 4137 0.282
1985 33097 15105 4315 0.309
1986 30082 15424 4832 0.333
1987 34744 15976 5284 0.363
1988 35171 14446 5636 0.401
1989 41882 13722 6201 0.490
1990 42297 13723 6219 0.433
1991 41657 14578 5767 0.365
1992 28620 16193 6673 0.510
1993 29724 16485 6524 0.439
1994 26817 15759 7410 0.547
1995 34244 14085 6335 0.506
1996 27789 13293 5995 0.480
1997 24405 12837 6313 0.568
1998 22304 12479 5996 0.534
1999 17705 10269 5356 0.634
2000 13997 9272 5072 0.612
2001 26006 7719 0.590

Average 30372 13757 5769 0.466
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3.9.9 Celtic Sea and Division VIIj herring

State of the stock/exploitation: The stock statns is
unknown.

Management objectives: There are no explicit
management objectives for this stock.

1999)d .. ts ( hh fAfprecau IOnarv looroac re erence DOlO nnc an2:e SInce :

ICES considers that: ICES proposes that:
BHm is 26 000 t Bn , be set at 44 000 t
FHm: not defined Fn ,: not defined

Technical basis·
B,,,,: The lowest stock observed B ,: Low orobabilitv of low recruitment
F,,,,: not defined Fp,: not defined

Advice on management: ICES recommends that
catches be restricted to 6 000 t for the first half of
2002, which is ahout 2/3 of current landings during
the I" half year. Advice for the second half of 2002
will be given in June 2002.

Relevant factors to be considered in management: It
is difficult to give appropriate management advice for
2002 because of the uncertainty about the current stock
size. A scientific program aimed at collecting
additional biological information (including the age
composition and distribution of the adult stocks
throughout the Celtic Sea and Division VlIj) was
organized by the local management committee and was
carried out by the Irish Marine Institute during the
period June to October 200I. This programme also
included two acoustic surveys. Preliminary information
from this program was presented to ICES in October
2001.

These data together with new data from the 200112002
fishery will be used by ICES in May 2002 to provide
management advice for the second half of 2002.

Catches from this fishery in recent years have been
taken almost exclusively by Ireland. The management
of the Irish fishery is on a seasonal basis in which about
50% of the national quota is allocated to the January to
February period, while the remainder is allocated to the
mid-October to December period. A new management
committee is currently monitoring the catches and if
the fishery in the fourth quarter of 2001 is dominated
by catches of small herring then the fishery will be
closed immediately.

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, March 2001 (ICES CM 2001lACFM:12).
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Catch data (Tables 3.9.9.1-2):
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1987 Precautionary TAC

1988 TAC

1989 TAC

1990 TAC

1991 TAC (TAC excluding discards)

1992 TAC

1993 PrecautionaryTAC (including discards)

1994 Precautionary TAC (including discards)

1995 No specific advice

1996 TAC 9.8

1997 If required, precautionary TAC < 25

1998 Catches below 25 < 25

1999 F = 0.4 19

2000 F < 0.3 20

2001 F < 0.34 17.9

2002 Precautionary TAC for 1" half of 2002 6.0
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Table 3.9.9.1 Celtic Sea and Division VIIj herring landings by calendar year (t), 1988-2000. (Data provided by
Working Group members.)

These figures may not in all cases correspond to the official statistics and cannot be used for management purposes.

Year France Germany Ireland Netherlands u.K. Unallocated Discards Total
1988 16,800 2,400 19,200
1989 + 16,000 1,900 1,300 3,500 22,700
1990 + 15,800 1,000 200 700 2,500 20,200
1991 + 100 19,400 1,600 600 1,900 23,600
1992 500 18,000 100 + 2,300 2,100 23,000
1993 19,000 1,300 + -1,100 1,900 21,100
1994 + 200 17,400 1,300 + -1,500 1,700 19,100
1995 200 200 18,000 100 + -200 700 19,000
1996 1,000 0 18,600 1,000 -1,800 3,000 21,800
1997 1,300 0 18,000 1,400 -2,600 700 18,800
1998 + 19,300 1,200 -200 0 20,300
1999 200 17,900 1,300 + -1300 0 18,100

20001
) 573 228 18,038 44 1 -617 0 18,267

1
Preliminary.

Table 3.9.9.2 Celtic Sea and Division VIIj herring landings (t) by season (1 April-31 March) 198811989-199912000.
(Data provided by Working Group members. 1998/99 figures are pre1intinary.).

These figures may not in all cases =espond to the official statistics and cannot be used for management purposes.

Year France Gennany Ireland Netherlands u.K. Unallocated Discards Total
1988/1989 17,000 3,400 20,400
198911990 + 15,000 1,900 2,600 3,600 23,100
199011991 + 15,000 1,000 200 700 1,700 18,600
199111992 500 100 21,400 1,600 -100 2,100 25,600
1992/1993 18,000 1,300 -100 2,000 21,200
199311994 16,600 1,300 + -1,100 1,800 18,600
1994/1995 + 200 17,400 1,300 + -1,500 1,900 19,300
1995/1996 200 200 20,000 100 + -200 3,000 23,300
1996/1997 1,000 17,900 1,000 -1,800 750 18,800
1997/1998 1,300 19,900 1,400 -2100 0 20,500
1998/1999 + 17,700 1,200 -700 -0 18,200
199912000 200 18,300 1,300 + -1300 0 18,500

2000/2001 1
) 573 228 16,962 44 1 -617 0 17,191

1) Preliminary.
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3.9.10 Sprat in Divisions Vlld,e

State of stock/exploitation: The state of the stock is
not known.

the year hy the Lyme Bay sprat fishery. The 2000 catch
has decreased to 1710 t; the catch has thus heen lower
than average since 1984.

Management objectives: There are no specific
management objectives for this stock.

Elaboration and special conuuent: Insufficient data
are available to carry out an assessment. Sprat catches
are very low and are mainly taken in the second half of

Source of information: Report of the Herring
Assessment Working Group for the Area South of
62°N, March 2001 (ICES CM 200l/ACFM;12).

Catcb data (Table 3.9.10.1):

1987 No advice 5 2.7

1988 No advice 5 5.5

1989 No advice 12 3.4

1990 No advice 12 2.1

1991 No advice 12 2.6

1992 No advice 12 1.8

1993 No advice 12 1.8

1994 No advice 12 3.2

1995 No advice 12 1.5

1996 No advice 12 1.8
1997 No advice 12 1.6

1998 No advice 12 2.0

1999 No advice 6.3 3.6
2000 No advice 12 1.7

2001 No advice 12
2002 No advice

lWeights in '000 t.

Sprat in Divisions Vlld,e

Landings

19991994198919841979
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Table 3.9.10.1 Nominal catch of sprat (t) in Divisions VIId,eI985-2000.

Country 1985 1986 1987 1988 1989 1990 1991 1992
Denmark 15 250 2,529 2,092 608
France 14 23 2 10 35
Germany

Netherlands
UK (Engl.&Wales) 3,771 1,163 2,441 2,944 1,319 1,508 2,567 1,790

Total 3,785 1,178 2,714 5,475 3,421 2,116 2,567 1,825

Country 1993 1994 1995 1996 1997 1998* 1999' 2000'
Denmark

France 2 1 0 18
Germany

Netherlands 1 1

UK (Engl.&Wales) 1,798 3,177 1,515 1,789 1,621 2,024 3,559 1,692

Total 1,800 3,178 1,515 1,789 1,621 2,024 3,560 1,711

• Preliminary.
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with a peak in 1998. However, the strength of this 1997
year class needs to be confinned.

Management objectives: There are no explicit
management objectives for this stock.

, 15 ( tabr h d' 1998)h f

Megrim (L whiffmgonis) in Sub-area VII and Divisions Vma,b,d

A

3.9.11

Pr

State of stock/exploitation: The stock is harvested
outside safe biological limits. SSB was high from 1984 to
1988, theu declined until 1990 and has been above Bp,

since then. The fishing mortality has declined from the
1991 peak until 1997 and has increased since then to
above Fp,. Recruitment at age 1 has been relatively stable

ecautIonary . \pproac re erence POlO es IS e m :

ICES considers that: ICES proposes that:

Bum is not defined Bp, be set at 55 000 t. There is no evidence of reduced
recruitment at the lowest biomass observed and Bp, was
therefore set equal to the lowest observed SSB.

Fum is 0.44, the fishing mortality above which stock Fp, be set at 0.30, the estimated Fm'd. This F is consistent
dynamics are unknown with the proposed Bn, and it approximates FMSY.

Technical basis'

Bum= B pa = Bloss

F1im - FloSS Fpa- Fmed ; implies a less than 5% probability that
(SSBMT< Bp ,)

Advice on management: ICES recommends that
fIShing mortality should be reduced to below Fp"

corresponding to landings of less than 12 400 t in
2002. Including a 5% contribution of L. boseii in the
landings, the equivalent TAC for the two species
combined would be 13 000 t.

Comparison with previous assessment and advice:
Historical trends in F and SSB are similar to those in the
previous assessment, with a slight downward revision in
F and upward revision in SSB. The estimated high 1997

year class was out of the scope of the previous (two years
ago) assessment.

Relevant factors to be considered in management:
Until 1999, the minimum landing size of
Lepidorhombus spp. in this area was 25 ern length.
From 1" January 2000 the minimum landing size for
these species was reduced to 20 ern. Technical measures
such as increases in mesh size to reduce the catches of
small fish should be investigated for this stock.

Catch forecast for 2002:
Basis: F(2001) = F(98-00) scaled to Faa = 0.39; Landings(2001) = 16.4; Catcb(2001) = 21.9; SSB(2002) = 62.6.

F(2002) Basis Catcb(2002) Landings SSB(2oo3)
(2002)

0.16 0.4 Foo 9.2 7.0 72.8

0.18 10.6 8.1 71.0

0.24 0.6Foo 13.2 10.1 67.8

0.30 16.3 12.4 64.2

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Projection of biomass and landings are sensitive to the
strength of the 1997 year class. This 1997 year class
contributes 33% to landings in 2002 and 20% to SSB in
2003.

Medium- and long-term projections: Assuming the
current selection pattern, Fmn is 0.47 F",.

Elaboration and special comment: Estimates of
recruitment are very dependant on discards information.
Since discard data are available for some years only,
derivations were carried out for years without
information. In 1998, high discard estimates from France
resulted in a large estimate of recruitment canting into the
spawning stock biomass in 2000. No French discard data
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Source ofinformation: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Age-based analytical assessment using catch-per-unit
effort from three commercial fleets and one survey.
Discard estimates were used but were considered
incomplete.

waters of the continental shelf. Spawning takes place
between January and April along the edge of the
continental shelf to the southwest and west of the
British Isles. and research vessel trawling surveys
indicate that O-group megrim do not move far from the
spawning grounds on the shelf edge during their first
year.

SSBIR

0.238
0.339
0.526
0.274

0.068
0.070
0.065
0.069

Fish Mort YieldIR
Ages 3-6
0.334
0.233
0.138
0.290

Yield and spawning biomass per Recruit
F-reference points:

Average Current
Fm",

Fo.!

Fmed

for 1999 were available. and the data available on
Spanisb discards in 1999 indicated a large change in the
discard pattern. For 2001 no discard estimates from
France and Spain are expected.

Megrim in the Celtic sea. west of Ireland and in the Bay
of Biscay are caught predominantly by Spanish and
French vessels. which together have reported more than
60% of the total landings, and by Irish and UK demersal
trawlers. For most fleets, megrim is taken in mixed
fisheries for hake. anglerfish, Nephrops, cod and
whiting. Most UK landings of megrim are made by
beam trawlers fishing in Divisions VIIe,f,g,h. Otter
trawlers account for the majority of Spanish landings
from Sub-area VII, the remainder being taken by gill
netters prosecuting a mixed fishery for anglerfish, hake
and megrim on the shelf edge around the 200 m contonr
to the south and west of Ireland. Irish megrim landings
are largely made by multi-purpose vessels fishing in
Divisions VIIb,c,g for gadoids as well as plaice, sole
and anglerfish. Megrim landings have remained fairly
stable over the period 1986-2000. Discards are
estimated to be about 14% (27% in 1998) of the total
catches by weight and comprise fish over a large range of
sizes.

Megrim are widely distributed over the whole of Sub
areas VII and VIII and are most abundant in the deeper

Catch data (Tables 3.9.11.1-2):

Ilillllllllllt'111l;11'111'lll 1lllllllllllllli'!!!!!I!!!!;':ii.;lmi'i;.'Ml·n;;5~~~;:;;,::::~:,;;;:;;:;~:;1::!'~~:::::
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 3.3 17.7
1991 No advice 18.1 15.1 3.3 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 15.9 3.2 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 5.4 19.7
1999 Reduce F below Fp• 14.6'·1 25.0 13.7 3.1 16.9
2000 Reduce F below Fp• <14.2'·1 20.0 14.5 2.3 16.8

2001 Reduce F below Fp• < 14.1'·1 16.8
2002 Reduce F below Fp• < 13.0,,1

lInciudes L boscii. 'Landings assunting current discarding practise. Weights in '000 t
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Megrim (Whiffiagonis) in Sub-area VII & Divisions VIIla,b,d,e
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Table 3.9.11.1 Megrim (L whif.fiagonis) in Divisions VIlb-c. e-k and Vllla,b,d. Nominal landings and catches (t)
provided by the Working Group.

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Total landings 17865 18927 17114 17577 19233 14371 15094 15600 14929 13685

Total discards 1732 2321 1705 1725 2582 3284 3282 2988 3108 2700

Total catches 19597 21248 18819 19302 21815 17655 18376 18588 18037 16385

Agreed TAC 1 16460 18100 18100 18100 18100 18100 21460. 20330

1995 1996 1997 1998 1999 2000

Total landings 15862 15109 14254 14345 13714 14485

Total discards 3206 3026 3066 5371 3135 2265

Total catches 19068 18135 17320 19716 16850 16750

Agreed TAC 1 22590 21200 25000 25000 25000 20000
.1 For both Megrim species and VIla included.

Table 3.9.11.2 Megrim (Whif.fiagonis) in Sub-area VII and Divisions Vllla,b,d.

Year Recruitment SSB Catches MeanF
Age 1 Ages 3-6

thousands tonnes tonnes
1984 237000 80900 18800 0.196
1985 231000 77300 19600 0.217
1986 213000 81100 21200 0.195
1987 195000 83400 18800 0.239
1988 188000 75300 19300 0.243
1989 261000 62400 21800 0:286
1990 301000 54100 17700 0.345
1991 309000 54900 18400 0.467
1992 266000 58100 18600 0.354
1993 212000 60700 18000 0.343
1994 222000 62200 16400 0.287
1995 266000 69600 19100 0.315
1996 249000 66800 18100 0.290
1997 184000 73200 17300 0.260
1998 411000 72800 19700 0.294
1999 274000 63200 16900 0.313
2000 251000 58500 16800 0.394
2001 251000 66700 0.390

Average 251167 67844 18618 0.302
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Anglerfish in Divisions VIIb-k and Vma,b (L. piscatorius and L. budegassa)3.9.12

State of stocks/exploitation: The stock of L piscatorius
is outside safe biological limits, and the stock of L.
budegassa is iuside safe biological limit. The SSB of both
stocks decreased from 1986 unti11993, then iucreased up
to 1995-1996 and are presently decreasiug. For both
stocks, fishiug mortality iu most years has been above
Fp,. In 2000 fishiug mortality is estimated to be about Fp,.

Recent recruitments of L. piscatorius (1998 and 1999
year classes) are well above average, while those of L.

budegassa have decreased steadily in 1993-1998, and
remained low in 1999-2000.

Management objectives: There are no explicit
management objectives for this stock. However, for any
management objectives to meet precantionary criteria,
their airu should be to reduce or maintain F below Fp"

and to increase or maintain spawniug stock biomass
above Bpao

Precautionary Approach reference points (changed in 2000):
L' .. prscatonus:

ICES considers that: ICES proposes that:

Bum is not defined Bp, be set at 31 000 t. There is no evidence of reduced
recruitment at the lowest biomass observed and Bp, can
therefore be set equal to the lowest observed SSB.

Fum is 0.33, the fishiug mortality estimated to lead to Fp, be set at 0.24. This F is considered to have a high
potential stock collapse. probability of avoiding F,,,,, taking iuto account the

uncertainty in assessments.

Technical basis'.
BI",: Not defined Bpa : Bloss

Flim:Floss Fp,: FI", x 0.72

L budegassa'.
ICES considers that: ICES proposes that:

B,,,, is not defined. Bp, be set at 16600 t. There is no evidence of reduced
recruitment at the lowest biomass observed and Bp, can
therefore be set equal to the lowest observed SSB.

FI",is not defined. Fp, be set at Fm" - 0.23. This F is consistent with the
proposed BO"

Technical basis'.
BI",= Not defined Bpa= BlOSS

Fum= Not defined Fpa= see above.

Advice on management: ICES recommends that F
should be kept below Fp,. This corresponds to
landings of less than 19 900 t in 2002 for both species
combined (14300 t L. piscatorius, and 5 600 t L.
budegassa). For L. piscatorius, this win allow SSB to
rebniId above B,. in the short-term.

Comparison with previous assessment and advice:
This assessment is quite different from the assessment
performed iu 2000 (usiug the 1999 data set). For L
piscatorius the iuclusion of new survey and data from
1999-2000 resulted in a big npwards revision in F and
downwards revision iu SSB estimates for the most
recent 5 years. In the case of assessment for L
budegassa no major changes have occurred. The
recruitment estimates iu the most recent years have
changed substantially for both species. The status of L.
piscatorius has been revised compared to last year.

Relevant factors to be considered in management: L
piscatorius and L budegassa are both caught on the
same grounds by the same fleets, and are usually not
separated by species in landings; therefore, management
measures for both species must be considered together
and iu conjunction with other species caught iu these
fisheries (sole, cod, rays, megriru, and hake). The
management area for this stock also iucludes Division
VIla, where catches in recent years have been between
500 and 1 300 t.

The fishery may become heavily dependant on two
strong year classes (L piscatorius 1998-1999) entering
iu the fishery. In order to protect juveniles of these year
classes the use of selective devices, such as rigid grids,
should be promoted.
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Catch forecast for 2002:
Basis: L piscatorius: F2001 = F(98-00) = 0.29; Landings(200l) = 16.3; SSB(2002) = 28.3.
Basis: L bude assa: F2001 = F(98-00) = 0.24; Landings(2001) = 7.2; SSB(2002) = 20.1.

L iseatorius L bude assa
Landings(2002) Basis Landings(2002)

11.1 0.6F 4.3
12.7 0.7F 5.0
14.3 0.8F 5.6

r in NJ1IlfENIIi

l!;~!FnnIl¥l[l!t
Weights in '000 t.
Shaded scenarios considered inconsistent with the precantionary approach.

Medinm- and long-term projections: AssUll1ing the
current selection pattern, Frn~ is 0.32 and 0.58 F,q for L.
piscatorius and L. budegassa respectively.

Elaboration and special comment: Anglerfish landings
from the west of the British Isles and down to the
northern Bay of Biscay comprise two species - L.
piscatorius and L budegassa. L. piscatorius has a wide
distribution in waters from the south-western Barents
Sea to the Atlantic coast of Spain, whereas L budegassa
has a more southerly distribution, ranging from the
British Isles·in the north to Senegal in the south. Large
specimens of both species are found in deep waters.
Juvenile anglerfish have been caught both in deep water
and along the shoreline, and discrete nursery areas have
not been identified.

Anglerfish are an important component of mixed
fisheries takiIlg 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, and overaJ] annnal landings may have attained
35-40 000 t by the early 1980s. Even though fishing
effort increased until 1990, landings decreased between
1986 and 1993, but returned to the original level 10 years
ago, when France and Spain together reported 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 vessels)
currently take about 80% of the total landings of L.
piscatorius, while around 60% of UK landings are by
beam trawlers and gill netters. Over 95% of total
international landings of L budegassa are taken by otter
trawlers. There has been an expansion of the French gill
net fishery in the last decade in the Celtic Sea and in the
north of the Bay of Biscay, mainly by vessels based in
Spain and fishing in mediUll1 to deep waters. Otter
trawling in mediUll1 and deep water in ICES Sub-area
VII appears to have declined, even though the
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increasing use of twin trawls by French vessels may
have increased significantly the overall efficiency of the
French fleet. Fishing activity by UK gill nellers and
beam trawlers has remained relatively stable over the
period 1986--1995. BelgiUll1 landings of anglerfish are
exclusively by beam trawlers.

The analytical age-based assessment is based on landings,
survey and commercial CPUE data. The catch-at-age
matrix covers ages to 13+ for L piscatorius and to 14+
for L budegassa. Short-term predictions of landings and
SSB are not sensitive to recent asSUll1ed recruitment.

Sonrce ofinformation: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).

Anglerfish (Piseatorius)
Yield and spawning biomass per Recruit F·reference
points:

Fish Mort Yield/R SSBIR
Ages 3-8

Average Current 0.295 1.034 2.060

Frn~ 0.094 1.369 8.216

Fo.l 0.055 1.276 12.420
Fmed 0.279 1.058 2.238

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

Fish Mort Yield/R SSBIR
Ages 6-10

Average Current 0.243 0.471 1.303

Frn~ 0.140 0.507 2.569

FO.1 0.085 0.475 4.065
Fmed 0.223 0.480 1.461
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Catch data (Tables 3.9.12.1-5):

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 abontL pisco SSB decrease 25.1 20.1 13.5 6.7

1994 SSB decreasing, still inside safe biological limits 23.9 21.9 16.1 5.8
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 34.3 34.3 29.8 21.7 8.1
1998 No increase in F 33.0 34.3 28.2 19.6 8.6
1999 No increase in F 32.9 34.3 24.8' 16.5' 8.3'
2000 At least 20% decrease in F < 22.3 29.6 19.8 12.6 7.2
2001 Reduce F below Fp, < 27.6 27.6
2002 Reduce F below Fp, < 19.9

'Includes Division VIla and Divisions Vllld,e; applies to both species. 'Revised. Weights in '000 t.
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Anglerfish (Piscatorius) in Divisions Vllb-k and VllIa,b
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Yield and Spawning Stock Biomass per Recruit
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Landings
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Table 3.9.12.1 Landings (t) of both species of Anglerfish in Divisions VIIb-k and VIIla,b,d. Working Group
estimates.

Year VIIb-k VlIla,b,d Total

1977' 19895
1978' 23445

1979' 29738

1980' 38880
1981' 39450

1982' 35285

1983' 38280

1984' 28847 7909 36756
1985' 28491 7161 35652

1986 25987 5897 31883

1987 22295 7233 29528

1988 22494 5983 28477

1989 24731 5276 30007
1990 23434 5950 29384

1991 20385 4684 25069

1992 17554 3530 21084
1993 16633 3507 20140

1994 18093 3841 21934

1995 21922 4862 26784

1996 24132 6102 30233

1997 23928 5846 29774

1998 23295 4876 28171

1999* 20582 4266 24848

2000* 16217 3541 19758
*Preliminary.
, Revised.
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Table 3.9.12.2 Landings (t) ofL. piscatorius in Divisions VIIb-k and VIIIa,b,d. Working Group estimates.

Year VIIb-k VIIIa,b,d Total
19841 23056 5416 28472
19851 23193 4568 27761
1986 19544 4122 23666
1987 17180 4729 21909
1988 16147 3948 20095
1989 17584 2889 20474
1990 16374 3379 19753
1991 14071 2158 16229
1992 11456 1362 12818
1993 11894 1587 13481
1994 14075 2045 16120
1995 16618 3113 19730
1996 18153 3988 22141
1997 17743 3917 21660
1998 16786 2787 19572
1999* 14552 1964 16516
2000* 11082 1476 12558

*Preliminary.
1 Revised

Table 3.9.12.3 Landings (t) of L. budegassa in Divisions VIIb-k and VIIIa,b,d. Working group estimates.

Year VIIb-k VIIIa,b,d Total
19841 5791 2493 8284
19851 5298 2593 7891
1986 6443 1775 8217
1987 5115 2504 7619
1988 6347 2035 8382
1989 7146 2387 9533
1990 7061 2571 9632
1991 6314 2526 8840
1992 6098 2168 8266
1993 4739 1919 6659
1994 4018 1796 5814
1995 5304 1749 7053
1996 5978 2114 8092
1997 6185 1929 8114
1998 6510 2089 8599
1999* 6030 2302 8332
2000* 5135 2065 7200

*Preliminary.
1 Revised.
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Table 3.9.12.4 Anglerfish (Piscatorius) in Divisions VIIb-k and VIIIa,b.

Year Recruitment SSB Landings MeanF
Age 1 Ages 3-8

thousands tonnes tonnes
1986 17000 52000 23700 0.354
1987 11000 46000 21900 0.323
1988 11000 38400 20100 0.348
1989 13000 34800 20500 0.392
1990 17000 33200 19800 0.392
1991 23000 35000 16200 0.354
1992 22000 30700 12800 0.283
1993 19000 28700 13500 0.213
1994 15000 33500 16100 0.220
1995 12000 42100 19700 0.286
1996 13000 45000 22100 0.353
1997 15000 41300 21700 0.382
1998 17000 38600 19600 0.353
1999 31000 32400 16500 0.285
2000 34000 27700 12600 0.245
2001 16000 29000 0.290

Average 17875 36775 18453 0.317

Table 3.9.12.5 Anglerfisb (Budegassa) in Divisions V1lb-k and VIIIa,b.

Year Recruitment SSB Landings MeanF
Age 2 Ages 6-10

thousands tonnes tonnes
1986 14162 25822 8217 0.204
1987 16306 24478 7619 0.196
1988 16353 25795 8382 0.211
1989 17424 25800 9533 0.285
1990 17979 23021 9632 0.309
1991 16809 21283 8840 0.282
1992 15930 20611 8266 0.300
1993 16497 18250 6659 0.258
1994 16077 18790 5814 0.185
1995 13630 26596 7053 0.237
1996 12858 24366 8092 0.249
1997 12449 21597 8114 0.237
1998 11130 23913 8599 0.235
1999 11137 24374 8331 0.267
2000 11799 21669 7200 0.225
2001 14779 21028 0.240

Average 14707 22962 8023 0.245
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3.10

3.10.1

Stocks in Divisions VIIb,c,h-k (West of Ireland)

Overview

Fleet and Fisheries

The fishery in Divisions Vllb,c is mainly a trawl
fisbery although some gill netting is carried out. The
fishery in Divisions VIIh-k is also a trawl fishery but
gill netting is increasing in importance in the area.
These are mixed fisheries for cod, haddock, whiting,
hake, monk, megrim, sole and plaice; and cod and
whiting are taken as by-catch in the Nephrops fishery.
In recent years, there has been an increase in the
number of seiners operating in the Irish fleet in
Division Vllg,j, targeting whiting and haddock.

Landing figures for these ICES Divisions are difficult
to interpret as several countries differ in the manner in
which they report their landings data for the various
ICES Divisions.

Other species taken in the area are herring, mackerel
and blue whiting (See Sections 3.9.9, 3.10.3, 3.12.3
and 3.12.5).

Management Measures

There are single cod and whiting TACs covering the
whole of Divisions Vllb-k so that assessment areas do
not correspond to management areas. In 1997, the
assessment areas for Celtic Sea cod and whiting were
extended to include Divisions VIIj,k. The assessment
areas now cover Divisions Vlle-k. There are separate
plaice and sole TAC' s for Division Vllbc and for
Division VIIjk.

Slale of the Stocks

Since stock monitoring programmes and annual
groundfish and young fish surveys have been in place
since 1993, assessments were carried out in 2001 for
the stocks of sole and plaice in Division Vllbc and for
Division Vlljk. Given the short time series, the
preliminary assessments of the state of these stocks are
considered only indicative of recent stock development.

SSB of Plaice in West of Ireland has declined steadily
since 1994 and being below the average since 1998.
SSB in 2000 is estimated at 164 t. Fishing mortality
has fluctuated, thought with an increasing trend over
the time series, although it decreased in 2000.
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Recruitment has steadily declined, with values below
the average since 1997, with exception in 2000, where
recruitment is estimated higher than average, and
above 1996 level.

SSB of Plaice in Southwest of Ireland has declined
steadily, following a series of declining recruitment,
and being below the average since 1998. SSB in 2000
is estimated at 599 t. Fishing mortality has decreased
until 1996 and again in 1999, being the lowest value in
the time series, thought 2000 presented the second
highest value. Recruitment has steadily declined, with
values below the average since 1997.

SSB of Sole in West of Ireland has been constant in
recent years, being above the average only in 1994 and
1996. SSB in 2000 is estimated at 248 t. Fishing
mortality decreased until 1996, increased until 1999,
bur decreased again in 2000. Recruitment has steadily
increased, with the exception of 1995.

SSB of Sole in Southwest of Ireland has declined
steadily, since 1996. SSB in 2000 is estimated at 609 t.
Fishing mortality presents an increasing trend, thought
in 2000 has a strong decrease. Recruitment has been
variable, with a high value in 2000.

Fish in this area may only be components of larger
stock complexes. It is still not clear if these stocks
should be assessed with the stocks in the Celtic Sea or
with the stocks off the West of Scotland.

There is a directed fishery for hake mainly in Divisions
Vllh-k and an overview of hake is provided in Section
3.12.2. .

Anglerfish and megrim are important species in this
area, but are assessed for Sub-areas VII and VlII
combined. An overview is provided in Sections 3.9.11
and 3.9.12.

Nephrops fisheries take place in Functional units 16-19
(see Section 3.10.4 in the 1999 ACFM report). Catch
per unit of effort is fluctuating without trend. There is a
TAC for all of Sub-area VII. An overview of Nephrops
stocks is provided in Section 2.4 in the 2001 ACFM
report.
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3.10.2

3.10.2.a

Demersal Stocks

Haddock in Divisions VIIb-k

State of stock/exploitation: The state of the stock is
unknown. A preliminary assessment of the state of this
stock is considered only indicative of recent stock
development. Recruitment seems to be highly variable.
This is also reflected in the landings. There are some
indications from surveys of good 1999-2000 year
classes.

Management objectives: none.

Precautionary Approach reference points: not
defined.

Advice on management: ICES reconnnends not to
increase landings above the average of the last four
years of 8 000 t. ICES reconnnends that a
management plan, including monitoring of the
development of tbe stock and of the fishery should
be developed and implemented.

Relevant factors to be considered in management:
This stock is presently managed by means of a TAC set

Catch data (Table 3.10.2.a.l):

for the whole of Sub-areas VII, VIII, IX and X. The
TAC currently includes an additional allocation for
Division VIla. The current TAC is not restrictive on
catches from Divisions VIIb-k and creates the
opportunity for mis-reporting from other areas.

Elaboration and special connnent: Assessment of the
state of this stock is difficult due to a short time series
of assessment data. Catches of haddock are recorded
along the entire western seaboard of the British Isles,
with concentrations off the west coast of Scotland, off
the NW coast of Ireland, in the Celtic Sea, and in the
western Irish Sea. The extent of mixing between these
areas is not presently known. However, recent patterns
of recruitment and growth differ between areas.

Some information on discards indicates that they may
be substantial.

Source of information: Report of the Working Group
on the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 2002/ACFM:05).

1987 Not dealt with

1988 Not dealt with

1989 Not dealt with

1990 Not dealt with

1991 Not dealt with

1992 Not dealt with

1993 Not dealt with

1994 Not dealt with

1995 Not dealt with

1996 Not dealt with

1997 Not dealt with

1998 Not dealt with

1999 Not dealt with

2000 No expansion of catches

2001 No expansion of catches

2002 No expansion of catches 8.0

6
7'
14
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22'

16.6'

12'

3.0

4.0

4.2

2.9

2.6

2.9

3.4

4.1

4.5

6.7

10.3

7.4

5.9

3.7

2.6

3.6

3.2

2.0

2.3

2.7

3.3

4.1

4.5

6.8

10.8

7.7

5.1

7.8

'Applies to Suh-areas VII, VIII, IX and X. 'Possible underestimates due to misreporting. 'Increased in-year to
14000 t. 'Incomplete official statistics. 'Includes separate Division VIla allocation of 4990 t. 'Includes separate
Division VIla allocation of 3400 t. Weights in 000' tonnes.
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Table 3.10.2.a.l Nominal landings (t) of Haddock in Divisions VIIb,c,e-k, 1984-2000, as officially reported to
ICES.

Country 1984 1985 1986 1987 1988 1989 1990 1991

Belgium 4 6 12 64 117 22 18
France 3,328 2,438 2,279 2,380 3,275 3,412a 2,110' 1,247

Ireland 646 794 317 314 275 323 461 1,020
Norway 17 4 86 27 31 38
Spain 532 561

UK (Channel Islands)

UK (England & Wales) 340 168 188 194 405 278 123 137
UK (Scotland) 63 7 57 79 4 17 195 113

Total 4,926 3,976 2,933 2,979 4,023 4,174 2,942 2,573

Unallocated -2,768 -1,383 -654 -405 -375 -940 -948 -231

Total figures used by

Working Group 2,158 2,593 2,279 2,574 3,648 3,234 1,994 2,342

432 554 410 273 287

7 15 35 5 2

6,653 10,270 7,361 5,247 3,749

103 557 307 -197 4,005

1992 1993 1994 1995 1996 1997

21 51 123 189 133 246
1,461 1,839 2,788 2,964 4,527 6,581

1,073 1,262 908 966 1,468 2,789

26 17 64 38 31

Country

Belgium

France

Ireland

Norway

Netherlands

Spain

UK (Channel Islands)

UK (England & Wales)

UK (Scotland)

Total

Unallocated

48 54

1998 1999 2000

142 51 90

3,674* 2,725'* 3,3571*

2,788 2,034 nla

49 71* 13*

3
260 88 nla

Total figures used by
Working Group 2,704 3,348 4,131
• Preliminary.
, Reported as total landings for Sub-areas VII & VIII.
1 Includes the whole of area VII.
nla = not available.

4,470 6,756 10,827 7,668 5,050 7,754

Haddock in Divisions VIIb-k

Landings

12 ....•..- ......•..........---....-·..·--·--..---------..·...----------·--....·..··......l
- 10 I

i: III

.5 2

1984 1986 1988 1990 1992 1994 1996 1998 2000
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3.10.3 Herring in Divisions VIa (South) and VIIb,c

State of the stock/exploitation: The stock is
considered to be ontside safe biological limits. The SSB
is likely to be below the proposed Bp,. Fishing mortality
has decreased from a very high level, but is still in
excess of the Fpa.

Management objectives: A local Irish management
committee has been established for this stock. One of
its aims is to rebuild the stock to above Bp, over a three
year period.

1999)d •( hh fAPrecautlOnary lpproac re erence pomts unc ange since :

ICES considers that: ICES proposes that:

BI;m is 81 000 t Bo, be setat 110 000 t

FI;m is 0.33 Fn, be set at 0.22

Technical basis'

BI;m: Lowest reliable estimated SSB Bn,: Approximately 1.4 BI;m

Fn , : = Fmed98

Advice on management: ICES recommends that the
catches in 2002 should not exceed the 2001 TAC of
14000 t.

provisional SSB was revised downwards and F revised
upwards in this year's assessment.

Catch forecast for 2002: No forecast available.
Rebuilding plan: A management and rebuilding plan
for this stock is currently in place. A continuation of
this should ensure that catches do not exceed the TAC
and that the stock is rebuilt to Bp, in the medium term.

Relevant factors to be considered in management:
Recent changes .to the management of the fisheries on
this stock are likely to have greatly reduced the impact
of misreportingand under-reporting of catches in this
area. These changes to the reliability and composition
of the catch data could have great impacts on the
assessment, which is solely based on catch-at-age data.
A few more years of consistent data under the current
management regime will be necessary before it will be
possible to produce reliable estimates of SSB and
review the appropriateness of the reference points.

Elaboration and special comments: In the absence of
tuning data the assessment in recent years was carried
out by assuming various terminal F values on the catch
at age data. These assessments appear to have poorly
estimated F and this year some exploratory work was
carried out in an effort to objectively select a terminal
F. Dramatic changes to the age composition of the
catch since 1998 make it impossible to reliably estimate
terminal F.

Total catches have decreased and are in 2001 in line
with the TAC since 1998. An acoustic survey has been
resumed on the stock and commercial vessels have been
equipped with data loggers to obtain infortnation on the
distribution of the stocks.

The management plan currently in place has led to a
closure of this fishery in mid-February 2001, and it will
not be re-opened until October 2001.

The high stock levels observed from 1984 to 1992 are
the result of two high year classes in 1982 and 1986.
No other year classes of this magnitude have been
observed over the time series from 1970 to 2000.

The fishery exploits a mixture of autumn- and
winter/spring-spawning fish, which spawn from
October to March. The winter/spring-spawning
component is distributed in the northern part of the
area. The main decline in the overall stock appears to
have taken place on the autumn-spawning component,
and this is particularly evident on the traditional
spawning grounds in the southern part of the area.

Comparison with previous assessment and advice:
Perception of the stock is more uncertain this year,
particularly with respect to being below BI;m. The

Source of information: ACFM Working Document
and Report of the Herring Assessment Working Group
for the Area South of 62°N, March 2001 (ICES CM
2001lACFM:12).
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Catch data (Tables 3.10.3.1-2):

1987 TAC 18 17 17 49

1988 TAC depending on whether 1987 TAC is taken 11-18 14 15 29

1989 TAC 15 20 21 1.0 29

1990 TAC depending on whether 1989 TAC is taken 25-27 27.5 28 2.5 44

1991 TAC < 26 27.5 23 3.4 38

1992 TAC (including discards) 29 28 27 0.1 32

1993 Precautionary TAC (including discards) 29 28 30 0.3 37

1994 PrecautionaryTAC 28 28 27 0.7 34

1995 Precautionary TAC (including discards) 36 28 27 28

1996 If required, precautionary TAC 34 28 25 33

1997 Catches below 25 < 25 28 28 0.1 27

1998 Catches below 25 < 25 28 28 39
1999 F 70% ofF(97) 19 21 18 26

2000 F 40% ofF(98) ;Proposed Fp, 14 14 10 15

2001 F 40% ofF(99) F; 0.2 14 14

2002 No increase in catches 14

'Weights in '000 t.
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Herring in Divisions VIa (South) and VIIb,c

Landings
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Stock - Recruitment
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Table 3.10.3.1 Estimated Herring catches in tonnes in Divisions VIa (South) and VUb,c, 1988-2000. These
figures do not in all cases correspond to the official statistics and cannot be used for management
purposes.

Country 1988 1989 1990 1991 1992 1993
France +
Germany, Fed.Rep. 250
Ireland 15,000 18,200 25,000 22,500 26,000 27,600
Netherlands 300 2,900 2,533 600 900 2,500
UK (N.Ireland) 80
UK (England + Wales)
UK Scotland + + 200
Unallocated 13,800 7,100 13,826 11,200 4,600 6,250
Total landings 29,100 28,200 41,439 34,300 31,750 36,550
Discards 1,000 2,530 3,400 100 250
Total catch 29,100 29,200 43,969 37,700 31,850 36,800

Country 1994 1995 1996 1997 1998 1999
France
Germany, Fed.Rep. 11
Ireland 24,400 25,450 23,800 24,400 25,200 16,325
Netherlands 2,500 1,207 1,800 3,400 2,500 1,868
UK (N.Ireland)
UK (England + Wales) 50 24
UK (Scotland)
Unallocated 6,250 1,100 6,900 -700 11,200 7,916
Total landings 33,200 27,792 32,500 27,100 38,900 26,109
Discards 700 50
Total catch 33,900 27,792 32,500 27,150 38,900 26,109

Country
France
Germany
Ireland
Netherlands
UK
Unallocated

2000'

10,164
1,234

3,607
15,005Total landings

Discards
Total catch 15,005
'Provisional according to text.
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Table 3.10.3.2 Herring in Divisions VIa (South) and VIIb,c.

Year Recruitment SSB Landings MeanF
Age I Ages 3-6

thousands tonnes tonnes
1970 399215 128049 20306 0.1929
1971 805333 120496 15044 0.1721
1972 721419 127016 23474 0.2134
1973 521781 146713 36719 0.2980
1974 576266 97802 36589 0.4678
1975 397059 88537 38764 0.4580
1976 665481 67412 32767 0.5278
1977 560352 72360 20567 0.3408
1978 1014922 75772 19715 0.2805
1979 933319 100196 22608 0.2915
1980 503357 110812 30124 0.4225
1981 648016 104539 24922 0.3450
1982 669949 108235 19209 0.2473
1983 2201412 106130 32988 0.3971
1984 898240 182813 27450 0.2266
1985 1178334 174296 23343 0.1901
1986 907259 207867 28785 0.1945
1987 3110952 185502 48600 0.3768
1988 526637 279008 29100 0.2983
1989 711461 210460 29210 0.1988
1990 787985 181538 43969 0.2747
1991 497132 157940 37700 0.2557
1992 411423 126704 31856 0.2774
1993 611186 106487 36763 0.3470
1994 793038 90585 33908 0.3755
1995 436301 82052 27792 0.4951
1996 773668 59855 32534 0.6014
1997 723191 58093 27225 0.5641
1998 529963 44215 38895 1.1667
1999 420286 36990 26109 0.9610
2000 744772 34687 15005 0.5926
2001 712238 50032 0.7200

Average 793498 116350 29421 0.3991
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3.11

3.11.1

Stocks in the Iberian Region (Division VIlle and Sub-areas IX and X)

Overview

The fisheries

The Iberian Region along the eastern Atlantic shelf is
considered an upwelling area with high productivity;
this phenomenon takes place during late spring and
summer. The region is characterized by a large number
of commercial and non-commercial fish species.

The fisheries are of a typical mixed nature. Different
kinds of Spanish and Portuguese fleets operate: one is
the mixed trawl fleet (single, pair and crustacean
trawlers) fishing for hake, blue whiting, horse
mackerel, megrim, anglerfish, mackerel, Nephrops, bib
and cephalopods as the main species. Other fisheries
are longliners fishing for hake and hand-line fishing
for mackerel, fixed nets used for hake, anglerfish and
mackerel and purse seiners which mainly target sardine
and anchovy, but also horse mackerel and mackerel.

Many bottom trawlers are fishing in the southern part
of Division IXa (Gulf of Cadiz); these trawlers are
smaller than those operating in the northern parts of
the Iberian Region. The composition of their catches is
also different. They are fishing for hake as well as
crustaceans, molluscs and cephalopods (Octopus etc.).

The number of trawlers has decreased since the early
1980s, resulting in a decreasing trend in the overall
effort in the Portuguese and Spanish fleets. The number
ofo boats in fleets operating gillnets and long lines has
also declined in recent years. Spanish boats using trawl,
longline or fixed nets are currently subjected to a
restricted entry system.

Two stocks of anchovy are considered in the Iberian
Region, one in Sub-area VIII and one in Division IXa.
The Spanish and French fleets fishing for anchovy in
Sub-area VIII are well separated geographically and in
time (the Spanish fleet operates mainly in Division
VIIlc and VIIIb in spring and the French fleets in
Division VIlla in summer and autumn and in Division
VIIIb in winter and summer). Changes in the catch-at
age composition between the 1984--1996 period and the
earlier years could be related to a higher dependence of
catches on recruitment in recent years and a change in
the seasonality in this fishery. The number of Spanish
purse seiners for anchovy has remained stable since
1990 and a slight increase in the number of French
purse seiners has been observed in the last five years. A
sharp increase in fishing effort for anchovy in the Bay
of Biscay has occurred since 1987 mainly due to the
increased effort in the French pelagic trawl fleet.
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Traditionally the anchovy fishery in Division IXa is
located in the Gulf of Cadiz (Sub-division IXa South).
However, in 1995 the bulk of the fishery was located to
the North of Portugal and to the West of Galicia (Sub
Division IXa North) and was very reduced in the Gulf
of Cadiz, owing to exceptional availability of anchovy
in the Northern part of the Division IXa. In recent
years the bulk of the anchovy fishery in IXa is again
located in the Gulf of Cadiz.

In Divisions VIIlc (East) and VIIIb the target species
for the purse seine fleet change with the season 
anchovy in spring and tuna in the summer. This fleet
changes gear and uses trolling and bait boats to catch
tuna.

The catches of horse mackerel in Divisions VIIlc and
IXa have been relatively stable over the last ten years.
The proportion of landings by different gears has
changed, i.e., trawl catches are decreasing while the
purse seine catches are increasing.

During the 1990s the purse seine fleets in Divisions
VIIlc West usually directed to sardine redirected the
effort to horse mackerel because of lower availability of
sardine in VIIlc West than during the 1980s.

Mackerel is a target species for the hand line fleet
during the spawning season in Division VIIlc, during
which about one third of the total catches are taken. It
is taken as by-catch by the trawl fleets in Division VIIlc
and IXa. The highest catches (80%) from the Southern
component are taken in the first half of the year
mainly from Division VIIlc and consist of adult fish. In
the second half of the year, catches consist of juveniles
and are mainly taken in Division IXa, as by-catches of
the trawl fisheries. Catches from the southern
component have been increasing in recent years and in
1998 and 1999 reached a maximum of 44 000 teach
year.

Management measures

The fisheries in the Iberian Region are managed by a
TAC system and technical measures. In 2000 a new EU
regulation was established. Common mesh sizes for
trawls are 55 mm, except for trawlers targeting blue
whiting or horse mackerel (40 mm) and these can only
operate in depths +- ,,2000 m. Other measures are
minimum landing sizes and seasonal closures to protect
juvenile hake.
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At national level there are management measures
enforced iu the sardine fishery for restriction of days of
absence from the ports, number of purse-seiners in
activity, annual catch restrictions and seasonal closures.
A minimum landing size is enforced at the
international level.

A TAC for southern mackerel is in place, as a part of
the Northeast Atlantic mackerel TAC.

In recent years data quality has improved including
landing statistics and length composition, notably in
the Gulf of Cadiz. Routine estimates of discards are
only available for Northern Spanish waters in 1994,
and 1999. For most of the stocks the sampling level of
the landings is considered adequate for assessment
purposes. The low level of samples of discards,
particularly of undersized hake, is considered a
problem.

The Iberian Region is an important nursery ground for
hake, sardine, horse mackerel and blue whiting.
Catches of fleets operating gears with low selectivity
therefore contain significant quantities ofjuvenile fish.

State of stocks

The stock of hake is outside safe biological limits. SSB
decreased very sharply between 1982 and 1986 and
gradually decreased thereafter. Recruitment has
declined steadily in 1984-1991. However, the 1996 year
class is estimated to be above average and comparable
to year classes produced consistently in early 1980s.
Although there are indications that fishing effort has
decreased since the early 1990s, the estimate of a sharp
decrease in fishing mortality on hake last three years
was considered unreliable.
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The anglerfish stocks (L piscatorius and L budegassa)
are outside safe biological limits. The biomass in recent
years is estimated to be below Bp, for both species.

The megrim stocks (L boscii and L. whiffiagonis) are
outside safe biological limits. SSB of both species has
decreased over most of the assessment period.
Recruitment in both species appears to be falling.
Fishing mortality has fluctuated with no clear trend.

Two stocks of Nephrops are considered in Division
VIIIc and five in Division IXa. The landings are
slightly decreasing in Division VIIIc while the catches
fluctuate without a clear trend in Division IXa. The
fishing mortality is low and stable for this area.

The southern horse mackerel (Trachurus trachurus)
stock is harvested outside safe biological limits.
Although the spawning stock is estimated to be above
the proposed Bp" fishing mortality in is still below Fp,.

The spatial distribution of Sardine in Divisions VIIIc
and IXa changed as compared with the 1980s. The
availability of sardine has decreased in the northern
area, but remains constant in the southern area. It is not
at present clear whether the observed change in
distribution is due to a migration driven by climatic
effects, a migration driven by a reduction in stock size,
or due to a local depletion of independent population
units. Whichever case pertains, a reduction in fishing
mortality is advised to prevent further decline of
spawning stock biomass and promote recovery.

The southern mackerel component is of the order of
25% of the Nonheast Atlantic mackerel. Egg surveys
also indicate that SSB ofthis component has increased.
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3.11.2 Hake - Southern stock (Divisions VIDe and IXa)

State of stock/exploitation: The stock is outside safe
biological limits. SSB is currently estimated to be just
below Bp,. SSB decreased sharply between 1982 and
1986 and has since then remained low, although there
has been an increase in the most recent years. Fishing
mortality has been variable, but has generally declined
since 1987. Status quo F is slightly above Fp,. Mean
recruitment in the 1990s has been well below the
average of the previous period.

Management objectives: There are no explicit
management objectives for this stock. However, for any
management objectives to meet precautionary criteria,
their aim should be to reduce or maintain F below Fp,
and to increase or maintain spawning stock biomass
aboveBpa.

Precautionarv Annroach reference noints (established in 2000):

ICES considers that: ICES proposes that:

Bum is 20 500 t Bp, be set at 33 600 t

Fum is 0.45 Fp, be set at 0.27

Technical basis'

Bum= Bl'~ the lowest observed spawning stock biomass Bp, - Bum X 1.64

Fum = F l ,,, the fishing mortality above which the stock Fp,-: Fum X 0.61
dynamics are nnknown

Advice o!' management: ICES recommends that
fIShing mortality be reduced to below Fp"
correspOllding to a catch of less than 8 000 t In 2002.
This allows SSB to increase ahove BI'" in the short
term

Comparison with previous assessment and advice:
The trends in recruitment, SSB and fishing mortality are
similar to the previous assessment. Fishing mortality is
slightly higher and SSB is slightly lower. There is still a
systematic bias to under-estimate terminal fishing
mortality, and to over-estimate SSB. The rationale for
advice is the same as last year (based on FpJ.

Relevant factors to be considered in management: The
present assessment is considered to give an accurate

picture of the historic development of this stock.
However, biomass has been overestimated and fIShing
mortality underestimated in recent years. It is therefore
possible that this assessment gives a too optimistic
impression of the state of the stock, and future
assessments may well revise the stock size downward.

In order to protect juveniles, fishing is prohibited in some
areas during part of the year.

Hake is taken in a mixed species trawl fishery, and the
management of other stocks such as horse mackerel,
megrim and anglerfish needs to be taken into account
when considering the requirements of the hake stock.

Catch forecast for 2002:
Basis: F(200l) = F(98-00) = 0.28; Landings(200l) = 8.6; SSB(2002) = 35.7.

F(2002) onwards Basis Landings (2002)
0.17 0.6 F(98.QO) 5.2

0.21 FO•l 6.4

0.22 0.8 F(98.QO) 6.8

0.27 Fp, 8.0

[JJ!l!ii!i!tlii!li1~liiii!Mi\ii!i!i!
iiii!!!!!!!i!ii}

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.
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SSB (2003)
41.0

39.7

39.3

38.0
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1IIIIIIIIIt••'I;\I;illl'lll;ill!;llll'llilllllltlil;;!'11;III\II11,1111,lllli1\11111illlllll•••lllllllllllrillll,11111;\11111\11111111111111
1987 Precautionary TAC; juvenile protection 15.0 25.0 16.2
1988 TAC; juvenile protection 15.0 25.0 16.4
1989 TAC; juvenile protection 15.0 20.0 13.8
1990 TAC; juvenile protection 15.0 20.0 13.2
1991 Precautionary TAC 10.0 18.0 12.8
1992 Precautionary TAC 10.3 16.0 13.8
1993 F= 10% ofF91 1.0 12.0 11.5
1994 F lowest possible at least reduced by 80% 2.0 11.5 9.9
1995 F lowest possible 8.5 12.2
1996 F lowest possible 9.0 9.9
1997 F lowest possible 9.0 8.5
1998 60% reduction in F 4.0 8.2 7.7
1999 Reduce F below Fp, 9.5 9.0 7.5
2000 20% reduction from 1994-98 average laudings < 7.7 8.5 7.3
2001 Reduce F below Fp,; uo increase in landings 8.5 8.9

2002 F below F.. < 8.0

Source of information: Report of the Working Group
on the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 2002lACFM:05).

included in this year's assessment The stock
recruitment relationship is driven by the high values of
earlier years, since the recent values are clustered and do
not show a clear relationship (recruitment in 2000 the
lowest of the series). Combined age-length keys are used
prior to 1993.

0.776
0.631
1.070
0.367

SSBIR

0.163
0.164
0.156
0.159

0.280
0.327
0.211
0.461

Fish Mort YieldIR
Ages 2-5

Yield and spawning biomass per Recruit
F-reference points:

Average Current
Fmn

FO•I

Fmed

Elaboration and special comment: Spanish and
Portuguese fleets exploit this stock in a mixed fishery
using trawls, gillnets and long lines.

Medium- and long-term projections: Medium-tenn
predictions not reliable. Fmn is not well defined.

Analytical assessment using conunercial CPUE and
survey data. Information from surveys at age 0 is

Catch data (Tables 3.11.2.1-2):

Fishing mortalities on the recruiting year classes are
estimated to be very low as small fish (less than 27 cm)
have been underreported in the laudings since 1989.
Low Fs (less than assumed natural mortality) on the
older ages are also estimated by this assessment since
1995, possibly due to a change in target species. The
assessment becomes unstable when F is very low - the
stock dynamics are driven by the natural mortality, not
by the fishing mortality - therefore, medium-tenn
predictions are not reliable.

Weights in '000 t.
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Hake - Southern stock (Divisions VIIIc and IXa)
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Stock - Recruitment
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Landing estimates COOO t) for the Sonthem Hake stock (Divisions VIIIc and IXa) by country and
gear as determined by the Working Group, 1972-2000.

Table 3.11.2.1

Gulf of Cadtz landings mcluded smce 1993.
2 Gulf of Cadiz landings included since 1982.

Spain Portugal France Total

Year Gillnet' Small LongHne Artisanal Total Trawl' Total Artisanal Trawl Total Stock
Gillnet Unal- Artisanal

located
1972 - - - - 7.1 10.2 17.3 4.7 4.1 8.8 - 26.1

1973 - - - - 8.5 12.3 20.8 6.5 7.3 13.8 0.2 34.8

1974 2.6 1.0 2.2 - 5.8 8.3 14.1 5.1 3.5 8.6 0.1 22.8

1975 3.5 1.3 3.0 - 7.8 11.2 19.0 6.1 4.3 10.4 0.1 29.5

1976 3.1 1.2 2.6 - 6.9 10.0 16.9 6.0 3.1 9.1 0.1 26.1

1977 1.5 0.6 1.3 - 3.4 5.8 9.2 4.5 1.6 6.1 0.2 15.5

1978 1.4 0.1 2.1 - 3.6 4.9 8.5 3.4 1.4 4.8 0.1 13.4

1979 1.7 0.2 2.1 - 4.0 7.2 11.2 3.9 1.9 5.8 - 17.0

1980 2.2 0.2 5.0 - 7.4 5.3 12.7 4.5 2.3 6.8 - 19.5

1981 1.5 0.3 4.6 - 6.4 4.1 10.5 4.1 1.9 6.0 - 16.5

1982 1.2 0.3 4.2 - 5.7 4.4 10.1 5.0 2.5 7.5 - 17.6

1983 2.1 0.4 6.6 - 9.0 5.9 14.9 5.2 2.9 8.0 - 23.0

1984 2.3 0.3 7.5 - 10.1 6.5 16.7 4.3 1.2 5.5 - 22.2

1985 1.8 0.8 4.4 - 7.0 6.1 13.1 3.8 2.1 5.8 - 18.9

1986 2.1 0.8 3.5 - 6.4 5.8 12.2 3.2 1.8 4.9 0.0 17.2

1987 2.0 0.5 4.4 - 6.9 4.5 11.4 3.5 1.3 4.8 0.0 16.2

1988 2.0 0.7 3.0 - 5.6 4.7 10.4 4.3 1.7 6.0 0.0 16.4

1989 1.9 0.6 2.0 - 4.4 4.8 9.2 2.7 1.8 4.6 0.0 13.8

1990 1.7 0.6 2.1 - 4.4 5.3 9.8 2.3 1.1 3.4 0.0 13.2

1991 1.4 0.4 2.2 - 4.0 4.8 8.9 2.7 1.2 4.0 0.0 12.8

1992 1.5 0.4 2.1 - 3.9 4.8 8.7 3.8 1.3 5.1 - 13.8

1993 1.3 0.4 2.8 - 4.4 3.2 7.6 3.0 0.9 3.9 - 11.5

1994 1.9 0.4 1.5 - 3.7 3.0 6.8 2.3 0.8 3.1 - 9.9

1995 1.6 0.4 1.0 - 2.9 5.7 8.7 2.6 1.0 3.6 - 12.2

1996 1.2 0.2 1.0 - 2.4 4.6 7.0 2.0 0.9 2.9 - 9.9

1997 1.1 0.3 0.8 - 2.2 4.0 6.1 1.5 0.9 2.4 - 8.5

1998 0.8 0.3 0.6 - 1.7 3.4 5.1 1.7 0.9 2.6 - 7.7

1999 0.6 0.2 0.3 0.2 1.3 3.0 4.3 2.1 1.1 3.2 - 7.5

2000 0.9 0.1 0.1 0.1 1.3 2.8 4.1 2.1 1.2 3.3 - 7.3
,
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Table 3.11.2.2 Hake - Southern stock (Divisions Ville and lXa).

Year Recruitment SSB Landings MeanF
Age 0 Ages 2-5

thousands tonnes tonnes
1982 99000 57000 17600 0.284
1983 107000 54600 23000 00404
1984 127000 46600 22200 00435
1985 102000 35600 18900 00400
1986 105000 29400 17200 00456
1987 99000 28700 16200 0.524
1988 79000 28100 16400 00486
1989 66000 25500 13800 00463
1990 58000 24500 13200 00412
1991 51000 24400 12800 00404
1992 58000 24600 13800 00472
1993 65000 23300 11500 0.334
1994 53000 20700 9900 0.342
1995 63000 19600 12200 0.532
1996 77000 20700 9900 00405
1997 65000 20200 8500 0.380
1998 62000 21400 7700 0.270
1999 57000 22100 7500 0.303
2000 36000 27000 7300 0.267
2001 61000 32400 0.280

Average 74500 29320 13663 0.393
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3.11.3 Megrim (L. boscii and L. whiffiagonis) in Divisions Ville and IXa

State of stocks/exploitation: The state of these stocks
in relation to precautionary reference points is not
known. SSB of both species has decreased over most of
the assessment period, but an increase has been
observed since 1995. Fishing mortality for both species
has generally declined during the 1990s. For both
species current SSB is estimated to be close to average
and current fishing mortality is below average.

kept below F,q (0.21 and 0.20, respectively) for both
species. This corresponds to landings in 2002 of less
than 1 220 t for L. boscii and of less than 330 t for L.
whiffiagonis.

Comparison with previous assessment and advice:
The trends in SSB, F and R are similar to last year's
assessment.

Management objectives: There are no explicit
management objectives for these stocks.

Precautionary Approach reference points set in
2000: The time series is short and reference points were
not defined.

Advice on management: In order to prevent a
decline in SSB, ICES recommends that F should be

Relevant factors to be considered in management:
The TAC covers both megrim species (L. boseii and L.
whiffiagonis) and has been set well above actual catches
in recent years.

Both megrim species are caught together in fisheries,
which also take a large number of other commercial
species, including southern hake.

Catch forecast for 2002:
SS (2002) 09

WeIghts m 000 t.

L. boseii: Basis: F(2001) =F(98-OO) =F, = 0.21; LandingS (2001) = 1.27; B =6.
F(2002) onwards Basis Landings SSB

(2002) (2003)
0.17 0.8 F98-00 1.01 6.37

....... 0.21 1.0 F98 -00 1.22 6.13

0.26 1.2 F98-oo 1.43 5.91
,

WeIghts m 000 t. There are no Precaullonary Reference pomts, and hence no shadmg was applied.

L whiffiagonis' Basis' F (2001) - F (98-00) scaled to FOO - 0 20' Landings (2001) - 0 31' SSB(2002) - 163- - , - , -
F(2002) onwards Basis Landings SSB (2003)

(2002)
0.16 0.8 F98 -00 0.27 1.74

0.20 1 F98.00 0.33 1.67

0.24 1.2 F98 -00 0.38 1.61.
Elaboration and special comment: Megrim species are
generally taken as a by-catch in mixed fisheries by
Portuguese and Spanish trawlers, and also in small
quantities by the Portnguese artisanal fleet. L. boseii
accounts for about 70-90% of combined megrim
landings. L. boseii is distributed equally in Divisions
VIlle and IXa, and L. whiffiagonis is distributed in both
Divisions, with its highest abundance in Division VIlIc.

sources indicate stable, but low, abundance up to 1986,
increasing sharply to 1990, and decreasing again to the
low level observed in the initial years. In Divisions
VIlIc and lXa the peak spawning period of both megrim
species is in March.

Age-based analytical assessment using commercial
CPUE and survey data.

Total landings data for these stocks are not available
before 1986. However, some Spanish ports have longer
landing series for both species, and the Spanish survey
provides abundance indices since 1983. These data

Source of information: Report of the Working Group on
the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).
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Megrim (Boscii) Megrim (Whiffiagonis)
Yield and spawning biomass per Recruit Yield and spawning biomass per Recruit F-reference
F-reference points: points:

Fish Mort YieldIR SSBIR Fish Mort YieldIR SSBIR
Ages 2-4 Ages 2-4

Average Current 0.213 0.050 0.252 Average Current 0.199 0.058 0.281

Fmu 0.574 0.054 0.162 Fmu 0.377 0.060 0.206

FO.I 0.151 0.047 0.294 Fo.1 0.128 0.053 0.344
Fmed 0.264 0.052 0.228 Fmed 0.426 0.060 0.194

Catch data Tables 3.11.3.1-4):

1987 Not dealt with 13.0 2.19 1.69 0.50

1988 Not dealt with 13.0 3.04 2.22 0.82

1989 Not dealt with 13.0 3.34 2.63 0.71

1990 Not dealt with 13.0 2.93 1.95 0.98

1991 No advice 14.3 2.29 1.68 0.61

1992 No advice 14.3 2.44 1.92 0.52

1993 L boscii no long-tenn gain in increasing
F, L whiffwithin safe biological limits 8.0 1.76 1.38 0.38

1994 No long-tenn gains in increasing F 6.0 1.88 1.40 0.48

1995 Concern abont low SSB 6.0 1.87 1.65 0.22

1996 Mixed fishing aspects 6.0 1.43 1.10 0.33

1997 Reduce F by at least 50% 6.0 1.25 0.90 0.36

1998 Reduce F by at least 50% 0.9' 6.0 1.57 1.12 0.45

1999 Reduce F by at least 50% 1.0' 6.0 1.46 1.12 0.35

2000 Reduce F by at least 20% < 1.5' 5.0 1.29 1.04 0.25

2001 No increase in F 1.6' 5.0

2002 No increase in F 1.6'

j Including L whiffiagonis+ L boscii. Weights in '000 t.
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Megrim (L boscii) in Divisions VIIIe and IXa
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Stock - Recruitment
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Megrim (L whiffiagonis) in Divisions VIIIc and lXa

Landings
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Table 3.11.3.1

Table 3.11.3.2

Four spot megrim (L bosci;) in Divisions Vlllc and \Xa. Total landings (t).

Spain Portugal Total

Year VlIIc \Xa Total IXa VlIIc,IXa

1986 799 197 996 128 1124
1987 995 586 1581 107 1688
1988 917 1099 2016 207 2223
1989 805 1548 2353 276 2629
1990 927 798 1725 220 1945
1991 841 634 1475 207 1682
1992 654 938 1592 324 1916
1993 744 419 1163 221 1384
1994 665 561 1227 176 1403
1995 685 826 1512 141 1652
1996 480 448 928 170 1098
1997 505 289 794 101 896
1998 725 284 1010 113 1123
1999 713 298 1011 104 1115
2000 674 225 899 141 1040

Megrim (L whijJiagonis) in Divisions Vlllc and \Xa. Total landings (t).

Spain Portugal Total

Year VlIIc IXa Total \Xa VlIIc, \Xa

1986 508 98 606 53 659
1987 404 46 450 47 497
1988 657 59 716 101 817
1989 533 45 578 136 714
1990 841 25 866 III 977
1991 494 16 510 104 614
1992 474 5 479 37 516
1993 338 7 345 38 383
1994 440 8 448 31 479
1995 173 20 193 25 218
1996 283 21 305 24 329
1997 298 12 310 46 356
1998 372 8 380 66 446
1999 332 4 336 12 348
2000 238 5 243 11 254
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Table 3.11.3.3 Megrim (Boscii) in Divisions Vlllc and 1Xa.

Year Recrnitment SSB Landings MeanF
Age 1 Ages 2-4

thonsands tonnes tonnes
1986 49062 5203 1124 0.3081
1987 45088 6506 1688 0.3546
1988 28135 7200 2223 0.3826
1989 31427 7091 2629 0.4974
1990 29540 6487 1945 0.3164
1991 18256 6190 1682 0.2632
1992 38158 5682 1916 0.4776
1993 33255 5845 1384 0.3388
1994 9808 5610 1403 0.3307
1995 26808 4975 1652 0.4250
1996 32168 4765 1098 0.3171
1997 27010 4841 896 0.2014
1998 21295 5447 1123 0.2428
1999 16669 5615 1115 0.2269
2000 22918 5666 1040 0.1684
2001 23682 6041 0.2100

Average 28330 5823 1528 0.3163

Table 3.11.3.4 Megrim (Whiffiagonis) in Divisions VlIlc and 1Xa

Year Recrnitment SSB Landings MeanF
Age 1 Ages 2-4

thonsands tonnes tonnes
1986 8712 2162 659 0.355
1987 11707 1775 497 0.325
1988 10528 2103 817 0.487
1989 9439 2339 714 0.436
1990 11975 2415 977 0.445
1991 4799 1510 614 0.454
1992 10433 1434 516 0.397
1993 4474 1363 383 0.299
1994 1610 1154 479 0.419
1995 8367 958 218 0.180
1996 7908 1301 329 0.174
1997 6945 1418 356 0.217
1998 4960 1420 446 0.374
1999 4441 1354 348 0.272
2000 7048 1434 254 0.199
2001 5808 1546 0.200

Average 7447 1605 507 0.327
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3.11.4 Anglerfish in Divisions VIlle and IXa (L. piscatorius and L. budegassa)

State of stocks/exploitation: The combined stocks (L.
piscatorius and L.budegassa) are outside safe biological
limits. The biomass of both species combined is
estimated to be around 33% of the BMSY in 2001. and
the fishing mortality has been above the estimated FMSY

since the beginning of the time series.

Management objectives: There are no explicit
management objectives for these stocks.

Precautionary Approach reference points: The
ASPIC model provides estimates of the biomass relative
to BMSY, and of F relative to FMSY• The BMSY and FMSY

points are used in the advice as a lower boundary for
the biomass and an upper boundary for F.

Advice on management: ICES advises that F should
be reduced by 30%, corresponding to landings in
2002 of 3 500 t for both species combined. This will
allow F to be at or below FMSY with high probability,
and for biomass to increase to BMSY in the medium
term (around 2005).

Comparison with previous assessment and advice:
Trends in both F and B ratios are similar to those in
last year's assessments. For the most recent years,
however, the estimate of the F-ratio is higher and the
B-ratio is lower than in the last year's assessment. This
is consistent with the retrospective pattern. There are
some changes to the model parameters and this has
resulted in a more optimistic forecast.

Relevant factors to be considered in management:
Given that these two species are not usually sorted in
the landings and that the proportion of landings by
species is based on samples taken from the various
ports, an assessment with both species combined was
carried out. Previous TACs have been well above the
landings. A portion of the catch of L. piscatorius and L.
budegassa is taken together with other species in mixed
trawl fisheries.

The length-frequency distributions of L. piscatorius
indicate that in recent years there is no evidence of
strong recruiting year classes.

Catch forecast for 2002:
Both species combined (L. piscatorius and L. budegassa)
Basis: F(2001) = F(2000); FIFMSY = 1.1; Landin s(2001) = 3.5; BIBMSy(2002) = 0.44.

FIFMSy(2002) Basis Landings(2002)

0.7 0.7*Foo 3.5

BIBMSY (2003)

0.66

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach.

Elaboration and special comment: Both species are
caught in mixed fisheries by Portuguese and Spanish
fleets. In the early 1970s, commercial interest for these
species increased and a directed artisanal fishery
developed in Spain, originally targeting large fish.

A surplus production model incorporating covariates
(ASPIC) was used as in previous assessments. The
model provides estimates of stock biomass and fishing
mortality relative to their respective MSY values.

ICES Cooperative Research Report No. 246

ASPIC is used to provide guidance reference points, as
well as a perspective of the evolution of total biomass
and prediction of landings under different fishing
mortalities.

Source of information: Report of the Working Group
on the Assessment of Southern Shelf Demersal Stocks,
September 2001 (ICES CM 20021ACFM:05).
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Catch data (Tables 3.11.4.1-2):

1987 Not dealt with
1988 Not dealt with

1989 Not dealt with

1990 Not dealt with

1991 No advice

1992 No advice

1993 No long-term gain in increasing F

1994 No advice

1995 If required a precautionary TAC

1996 If required a precautionary TAC

1997 If required a precautionary TAC

1998 Restrict catch to < 80% recent

1999 Reduce F to Fp,

2000 60% reduction in F

2001 50% reduction in F

2002 30% reduction in F

4.2'

1.6'

2.8'

3.5'

12.0
12.0

12.0

12.0

12.0

12.0

13.0

13.0

13.0

13.0

13.0

10.0

8.5

6.8

6.0

8.9
10.0

7.6

6.1

5.8

4.2

4.5

3.6

3.6

4.6

5.5

5.1

3.8

2.5

5.1
6.3

5.0

3.8

3.6

3.4
2.3

2.0

1.8

3.0

3.7

3.0

1.9

1.2

3.8
3.7

2.6

2.3

2.2

2.1

2.2

1.6

1.8

1.6

1.8

2.1

1.9

1.4

'For both species combined. Weights in '000 t.

Auglerfish (L piscatorius) in Divisions Vlllc and lXa
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ANGLERFISH (L. piscatorius and L. budegassa) Divisions VIIIc and DCa.
Development of relative Fishing mortality (a) and Biomass (b) during 1986-1999.

Southern Anglerfish (hoth species) - FIFMSY
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Table 3.11.4.1 Anglerfish (L. piscatorius) - Divisions VIllc and IXa. Landings (t) by the main fishing fleets for
1978-2000 as determined by the Working Group.

VIllc IXa VIllc & IXa

Year Spain Spain Spain Portugal Portugal

Trawl Gillnet Total Trawl Trawl Artisanal Total Total

1978 n/a n/a n/a 258 0 115 373

1979 n/a n/a n/a 319 0 225 544

1980 2806 1270 4076 401 0 339 740 4816

1981 2750 1931 4681 535 0 352 887 5568

1982 1915 2682 4597 875 0 310 1185 5782

1983 3205 1723 4928 726 0 460 1186 6114

1984 3086 1690 4776 578 186 492 1256 6032

1985 2313 2372 4685 540 212 702 1454 6139

1986 2499 2624 5123 670 167 910 1747 6870

1987 2080 1683 3763 320 194 864 1378 5141

1988 2525 2253 4778 570 157 817 1543 6321

1989 1643 2147 3790 347 259 600 1206 4996

1990 1439 985 2424 435 326 606 1366 3790

1991 1490 778 2268 319 224 829 1372 3640

1992 1217 1011 2228 301 76 778 1154 3382

1993 844 666 1510 72 111 636 819 2329

1994 690 827 1517 154 70 266 490 2007

1995 830 572 1403 199 66 166 431 1834

1996 1306 745 2050 407 133 365 905 2955

1997 1449 1191 2640 315 110 650 1075 3714

1998 912 1359 2271 184 28 497 710 2981

1999 545 1013 1558 79 9 285 374 1932

2000 262 482 744 67 4 340 411 1155

n/a : not available.
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Table 3.11.4.2 Anglerfish (L. budegassa) - Divisions VIIIc and DCa. Landings (t) by the main fishing fleets for
1978-2000 as determined by the Working Group.

VIIIc DCa VIIIc & IXa

Year Spain Spain Spain Portugal Portugal

Trawl Gillnet Total Trawl Trawl Artisana Total Total
I

1978 nla nla nla 248 0 107 355

1979 nla nla nla 306 0 210 516

1980 1203 207 1409 385 0 315 700 2110

1981 1159 309 1468 505 0 327 832 2300

1982 827 413 1240 841 0 288 1129 2369

1983 1064 188 1252 699 0 428 1127 2379

1984 514 176 690 558 223 458 1239 1929

1985 366 123 489 437 254 653 1344 1833

1986 553 585 1138 379 200 847 1425 2563

1987 1094 888 1982 813 232 804 1849 3832

1988 1058 1010 2068 684 188 760 1632 3700

1989 648 351 999 764 272 542 1579 2578

1990 491 142 633 689 387 625 1701 2334

1991 503 76 579 559 309 716 1584 2163

1992 451 57 508 485 287 832 1603 2111

1993 516 292 809 627 196 596 1418 2227

1994 542 201 743 475 79 283 837 1580

1995 913 104 1017 615 68 131 814 1831

1996 840 105 945 342 133 210 684 1629

1997 800 198 998 524 81 210 815 1813

1998 774 153 926 704 181 332 1217 2144

1999 571 127 698 671 110 406 1187 1885

2000 434 63 497 392 142 336 870 1367

nla : not avaIlable.
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3.11.5 Mackerel in Divisions Villc and IXa (Southern component)

Evaluation of this component is giveu in Sectiou 3.12.3, dealing with the combined mackerel assessmeut.

3.11.6 Southern horse mackerel (Trachurus trachurus) (Divisions VIllc and IXa)

Precautionarv Approach reference points (established in 1998):

ICES considers that: ICES proposes that:

BHm is 136000 t, the lowest observed biomass. Bp, be set at 205 000 t. This affords a high probability of
maintaining SSB above BHm, talcing into account the
uncertainty of the assessment.

FHm is 0.27, the fishing mortality rate above which Fp, be established at 0.17. This F is considered to provide
recruitment and stock dynamics are unknown. approximately 95% probability of avoiding FHm, talcing

into account the uncertainty of assessments.

State of stock/exploitation: The stock is harvested
outside safe biological limits, but the fishing mortality is
only slightly above Fp,. The spawning stock is estimated
to be above Bp,.

Technical basis·

Advice on management: Fishing mortality should be
below 0.113, corresponding to landings of less than
34000 t in 2002. This will keep SSB above B", in 2003.
ICES recommends, that the TAC for this stock should
ouly apply to Trachurus trachurus.

Comparison with previous assessment and advice:
This year's assessment shows close agreement with last
year's assessment. The spawning stock biomass
estimated from the 1995 egg surveys is in good

Management objectives: There are no explicit
management objectives for this stock.

Bpa = Bloss * 1.5

agreement with the 1995 SSB estimated by VPA using
CPUE-at-age series of two October surveys, the July
survey, and of two commercial fleets. The SSB in 2000
is estimated to be lower than the forecast from last year's
assessment. This may be due to poor recruitments in
recent years.

Relevant factors to be considered in management: The
TAC up to 1999 was 73 000 t, and 68 000 t for 2000 and
2001. The TAC includes all Traclutrus species.

Catch forecast for 2002:
Basis: F(2001) = F(98-00) = F = 0.19; Landings (2001) = 52; SSB (2001) = 221.

F(2002) Basis SSB (2002) Landin s (2002)
0.076 0.4 F 208 23
0.111 Fo.! 207 33
0.113 0.6 F 206 34

IifHiiUilllllGMWii;WHliiilii;i;lU$OO)iWiiliilW Hii@iim~~;fWmi

;Himmil~llg(lmfmiil

HiiiiiiiHil¥llllliiiif
niWii!\))JR!¥!1i@iKIii;;@i;niJ1UOO)Himliilii;;
iHM;iill12$f@@iiWi
Weights in '000 t.
Shaded scenarios are considered inconsistent with the precautionary approach.

SSB (2003)
214
206
205
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Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Ancbovy, September 2001 (ICES CM
2002/ACFM:06).

Yield and spawning biomass per Recruit
F-reference points:

Medium- and long-term projections: No medium or
long-term projections were made.

Elaboration and special comment: Trawl, purse seine,
and artisanal fisheries exploit this stock. The increase ofF
in 1998 was due mainly to the higher catches obtained by
the Spanish purse seiners and to a lesser extent by the
Portuguese trawlers and purse seiners. The high Spanish
purse seiner catches in 1997, 1998 and 1999 are a result
of the decrease in abundance of species like sardine,
which caused the fleet to switch target species to horse
mackerel and other species.

Catch data (Tables 3.5.11.1 and 3.11.6.1-3):

Average Current
F=,
FO.l

Fmed

Fish Mort
Ages 1-11

0.189
0.188
0.111
0.162

YieldIR

0.042
0.042
0.039
0.041

SSBIR

0.133
0.134
0.263
0.167

55'
63'
60'

72.5
38

61
61

1987 Not assessed
1988 Mesh size increase

1989 No increase in F; TAC
1990 FatFo.1; TAC

1991 Precautionary TAC
1992 If required, precautionary TAC

1993 No advice

1994 StalUS quo prediction
1995 No long-term gains in increasing F
1996 No long-term gains in increasing F

1997 No advice
1998 F should not exceed the F(94-96) 59

1999 No increase in F 58

2000 F <Fp, <59
2001 F <Fp, <54

2002 F <0.113 <34

72.5l 55
82.03 56
73.03 56
55.0' 49

73.0' 46
73.0' 51
73.0' 57

73.0' 53

73.0' 53
73.0' 45

73.0' 57
73.0' 64
73.0' 52

68.0' 49
68.0'

IIncludes all Trachurus spp. 2Includes only Trachurus trachurus L. 'Division Vlllc, Sub-areas IX and X, and CECAF
Division 34.1.1 (EC waters only). 'Division Vlllc and Sub-area IX. 'Catch at status quo F. Weights in '000 t.
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Southern horse mackerel (Divisions VIIIc and lXa)

Landings
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Table 3.11.6.1 Annual catches (tonnes) of Southern Horse mackerel by countries by gear in Divisions VIlle and
IXa Data from 1984--2000 are Working Group estimates.

Estnnated value.
2 Not available by gear.

Year Portugal (Division D(a) Spain (Divisions IXa + VIllc) Total
VlIIc+IXa

Trawl Seine Artisanal Total Trawl Seine Hook Gillnet Total

1963 6.593 54,267 3,900 64,760 - - - - 53,420 118,180

1964 8,983 55,693 4,100 68,776 - - - - 57,365 126,141

1965 4,033 54,327 4,745 63,105 - - - - 52,282 115,387

1966 5,582 44,725 7,118 57,425 - - - - 47,000 104,425

1967 6,726 52,643 7,279 66,648 - - - - 53,351 119,999

1968 11,427 61,985 7,252 80,664 - - - - 62,326 142,990

1969 19,839 36,373 6,275 62,487 - - - - 85,781 148,268

1970 32,475 29,392 7,079 59,946 - - - - 98,418 158,364
1971 32,309 19,050 6,108 57,467 - - - - 75,349 132,816

1972 45,452 28,515 7,066 81,033 - - - - 82,247 163,280

1973 28,354 10,737 6,406 45,497 - - - - 114,878 160,375

1974 29,916 14,962 3,227 48,105 - - - - 78,105 126,210

1975 26,786 10,149 9,486 46,421 - - - - 85,688 132,109

1976 26,850 16,833 7,805 51,488 89,197 26,291 3761 - 115,864 167,352

1977 26,441 16,847 7,790 51,078 74,469 31,431 3761 - 106,276 157,354

1978 23,411 4,561 4,071 32,043 80,121 14,945 3761 - 95,442 127,485

1979 19,331 2,906 4,680 26,917 48,518 7,428 3761 - 56,322 83,239

1980 14,646 4,575 6,003 25,224 36,489 8,948 3761 - 45,813 71,037

1981 11,917 5,194 6,642 23,733 28,776 19,330 3761 - 48,482 72,235

1982 12,676 9,906 8,304 30,886 2 2 2 28,450 59,336- - - -
1983 16,768 6,442 7,741 30,951 8,511 34,054 797 - 43,362 74,313

1984 8,603 3,732 4,972 17,307 12,772 15,334 884 - 28,990 46,297

1985 3,579 2,143 3,698 9,420 16,612 16,555 949 - 34,109 43,529

1986 2 2 2 28,526 9,464 32,878 481 143 42,967 71,493- - -

1987 11,457 6,744 3,244 21,445 2 2 2 2 33,193 54,648- - - -
1988 11,621 9,067 4,941 25,629 2 2 2 2 30,763 56,392- - - -

1989 12,517 8,203 4,511 25,231 -2 -2 -2 -2 31,170 56,401

1990 10,060 5,985 3,913 19,958 10,876 17,951 262 158 29,247 49,205

1991 9,437 5,003 3,056 17,497 9,681 18,019 187 127 28,014 45,511
1992 12,189 7,027 3,438 22,654 11,146 16,972 81 103 28,302 50,956

1993 14,706 4,679 6,363 25,747 14,506 16,897 124 154 31,681 57,428
1994 10,494 5,366 3,201 19,061 10,864 22,382 145 136 33,527 52,588

1995 12,620 2,945 2,133 17,698 11,589 23,125 162 107 34,983 52,681

1996 7,583 2,085 4,385 14,053 10,360 19,917 214 146 30,637 44,690

1997 9,446 5,332 1,958 16,736 8,140 31,582 169 143 40,034 56,770

1998 13,221 5,906 2,217 21,334 13,150 29,805 63 118 43,136 64,480

1999 6,866 5,705 1,849 14,420 10,015 27,332 29 126 37,502 51,922

2000 7,971 4,209 2,168 15,348 10,144 23,373 59 214 33,790 49,138

"
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Table 3.11.6.2 Landings and discards of HORSE MACKEREL (t) by year and division. for the Southern horse
mackerel. (Data submitted by Working Group members.)

Year VIIIc lXa Total Grand Total

1982 19,610 39,726 59,336 104,958
1983 25,580 48,733 74,313 147,195
1984 23,119 23,178 46,297 149,400
1985 23,292 20,237 43,529 150,830
1986 40,334 31,159 71,493 201,806
1987 30,098 24,540 54,638 223,512
1988 26,629 29,763 56,392 268,163
1989 27,170 29,231 56,401 358,533
1990 25,182 24,023 49,205 441,430
1991 23,733 21,778 45,511 391,066
1992 24,243 26,713 50,955 436,548
1993 25,483 31,945 57,428 504,190
1994 24,147 28,442 52,589 447,153
1995 27,534 25,147 52,681 580,034
1996 24,290 20,400 44,690 460,185
1997 29,129 27,642 56,771 518,882
1998 22,906 41,574 64,480 398,523
1999 24,188 27,733 51,921 363,033
2000 21,978 27,160 49,138 272,496

Table 3.11.6.3 Southern horse mackerel (Divisions VIIIc and IXa).

Year Recruilment SSB Landings MeanF
Age 0 Ages 1-11

thousands tonnes tonnes
1985 1702128 133674 43535 0.1737
1986 2690280 184334 71258 0.2887
1987 1418792 199877 52747 0.2029
1988 955838 202824 55888 0.2388
1989 1139949 202474 56396 0.2591
1990 902226 221905 49207 0.1980
1991 1746939 226600 45511 0.1825
1992 1601784 215283 50956 0.2173
1993 1344551 206786 57428 0.2311
1994 1437281 174170 52588 0.1761
1995 1255421 198507 52681 0.1679
1996 1261660 221262 44690 0.1248
1997 779452 238176 56770 0.1778
1998 491284 279463 64480 0.1981
1999 783824 238302 51922 0.1877
2000 1100975 246863 49138 0.1809
2001 1242705 221482 0.1900

Average 1285593 212470 53450 0.1997

ICES Cooperative Research Repon No. 246 563



3.11.7 Sardine

3.11.7.a Sardine in Divisions VIDe and lXa

Stale of stock/exploitation: No precautionary approach
reference points have been proposed for this stock.
Fishing mortality has decreased since 1998 and spawning
stock biomass has remained at a low level. The
perception of the state of the stock depends on the relative
contributions to the stock from the northem and southern
areas. These relative contributions are presently
unknown. Abundance is reduced in the northern part
while abundance has been stable in the south. Acoustic
surveys indicate a strong 2000 year class, but its size is
still uncertain since previous indications of strong
recruitment for this stock have later been shown to be
overly optimistic. Since the early 1990s, there has been
an overall decrease of the distribution area.

Comparison with previous assessment and advice:
Trends in this year assessment agree well with the
previous one. SSBs in the most recent years have been
adjusted downward because the strength of the 1998 year
class was re-evaluated.

Relevant factors to be considered in management: At
present the spawning stock biomass is considered to be
close to its lowest historical level. The 1998 year class,
which initially was estimated to be a strong year class,
now appears to be below the geometric mean of the time
series. Acoustic surveys indicated a strong 2000 year
class, which mainly occurred off north Portugal.

Management objectives: There are no explicit
management objectives for this stock.

Advice on management: ICES recommends that
rlShing mortality be reduced to below F=O.25,
corresponding to a catch of less than 95 000 t in 2002
in order to prevent short-term decline in stock size.

Fishing mortality increased from 1995 to 1998, when its
highest value since 1980 was reached. Fishing mortality
decreased since 1998. Spain and Portugal undertook
management measures to reduce fishing effort (i.e.
closed periods, limitation of fishing days) and the
overall catches (daily and/or annual allowable catches
per boat and/or per fisherman organisation), which may
have contributed to the reduction in the fishing
mortality.

Catch forecast for 2002:
Basis: F(2001) = F (2000) = 0.28; Landings (2001) = 99,582; SSB (2001)=339.

F (2002) Basis SSB (2002) Catch lXa Catch VIlle
(2002) (2002)

Total Catch
(2002)

SSB (2003)

Elaboration and special comment: Since the 1940s
there have been periods of high and low sardine landings
(Figure 3.11.7.a.l). Because of spatial changes in fish
distribution and the shift of the exploitation pattern
towards older ages in the southern area it is difficult to
obtain a meaningful comparison between the stock size
and the fishing mortality in the mid-1980s and the late
1990s, and to provide accurate estimates of the state of
the stock.

341

359
350

76

95
85

from 1990 to 1995, then increased until 1998 when it
reached its highest value since 1980. There was a sharp
decrease in 1999. Mean recruitment in the 1990s is
estimated to be lower than the mean recruitment in the
1980s. The stock shows two periods of high productivity
in the mid-1980s and mid-1990s. Periods of low
productivity occurred at the beginning of the 1980s, the
beginning of the 1990s, and at present.

The changes in stock abundance in different areas
remain a matter of concern. The biological relationship
between the different areas and the general stock
definitions are still unclear. This may imply a
vulnerability of the fishery at both a local and a global
level. Therefore, close monitoring of this stock is still
needed, as well as a better understanding of the stock
structure and behaviour.

79 16

63 13
71 14

343
345
347

0.25
0.22
0.20

flllMUlIMil it
Weights in OOO't.
Shaded scenarios likely to cause decrease in SSB.

The catches are allocated to areas according to the
proportion of catch-at-age by area in recent years (1998
2(00). This forecast is based on the assumption of no
change in the spatial distribution of the population and
stable fishing mortality levels. However, changes in the
spatial distribution are being observed.

The current assessment model is shown to be robust
(both in relation to goodness-of-fit and stock trajectory)
to the addition of new input data, but uncertainties about
accuracy of estimates, and therefore about absolute
stock levels still remain. The fishing mortality decreased

As absolute values of historic stock size cannot be
calculated reliably and in view of uncertainty about the
biology of the stock, ICES does not have a proper basis to
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Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldIR
Ages 2-5

propose precautionary reference points for management
purposes.

The analytical assessment used was based on catches in
numbers and by age, acoustic survey results, and egg
surveys in 1988, 1997, and 1999.

Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Anchovy, September 2001 (ICES CM
20021ACFM:06).

Catch data (Tables 3.11.7.a.I-2):

Average Current
Fmax

Fa.l
Fmed

0.623
2.101
0.356
0.319

0.021
0.023
0.Q18
0.017

SSBIR

0.031
0.007
0.047
0.050

1987 No increase in F; TAC 140 178
1988 NoincreaseinF;TAC 150 167 162
1989 No increase in F; TAC 212 146 141
1990 Room for increased F 2272 150 149
1991 PrecautionaryTAC 176 135 133
1992 No advice 139 130
1993 PrecautionaryTAC 135 153 142
1994 No advice 1181 147 137
1995 No advice; apparently stable stock 137 125
1996 Lowest possible level 134 117
1997 Lowest possible level n/a 116
1998 Significant reduction nla 109
1999 . Reduce F to 0.2 38 nla 94
2oo0F below 0.2 <81 nla 86
2001 F below 0.2 <88
2002 F below 0.25 <95

'Estimated catch at Status quo F. 'Catch corresponding to 20% increase in F. 3 Includes only Vlllc and lXa. N/a~not
available. Weights in '0001.
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Sardine in Divisions VIlle and IXa
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Table 3.11.7.a.l Annual landings (t) of SARDINE in Divisions VIIIc and IXa by country.

Country 1979 1980 1981 1982 1983 1984 1985

Portugal 91.294 106,302 113,253 100,859 85,922 95,110 111,709

Spain 62,147 85,380 100,880 103,645 95,217 107,576 92,398
Cadiz (IXa South, Spain) 3,800 3,120 2,384 2,442 2,688 3,319 4,333

Total' 153,441 191,682 214,133 204,504 181,139 202,686 204,107

Country 1986 1987 1988 1989 1990 1991 1992

Portugal 103,451 90,214 93,591 91,091 96,173 92,6381 83,315

Spain 77,155 78,611 64,949 46,035 46,753 35,118 42,739
Cadiz (IXa South, Spain) 6,757 8,870 2,990 3,835 6,503 4,834 4,196

Total' 180,606 168,825 158,540 137,126 142,926 127,756 126,054

Country 1993 1994 1995 1996 1997 1998 1999

Portugal 90,440 94,468 87,818 85,757 81,156 82,890 71,820

Spain 48,391 38,332 33,466 25,674 27,878 19,440 14,425
Cadiz (IXa South, Spain) 3,664 3,782 3,996 5,304 6,780 6,594 7,846

Total' 138,831 132,800 121,284 111,431 109,034 102,330 86,245

Country 2000

Portugal 66,141

Spain 14,563
Cadiz (IXa South, Spain) 5,081

Total'

, not including Cadiz.
1 Discards included.
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Table 3.11.7.a.2 Sardine in Divisions VIllc and IXa.

Year Recruitment SSB Landings MeanF
Age 0 Ages 2-5

thonsands tonnes tOllnes

1978 13748910 228162 145609 0.4803
1979 15354210 283937 157241 0.5323
1980 16603470 372471 194802 0.3844
1981 11140240 466477 216517 0.3933
1982 8892810 506191 206946 0.3980
1983 24496160 488610 183837 0.3155
1984 9186950 550170 206005 0.2550
1985 7938500 616981 208440 0.3018
1986 6850950 556537 187363 0.3207
1987 11641250 479231 177695 0.3307
1988 7281170 437094 161530 0.3292
1989 7359780 370538 140962 0.3311
1990 6973470 365941 149430 0.3573
1991 16412880 370031 132587 0.2766
1992 12324890 500935 130249 0.2454
1993 5375280 569446 142495 0.2379
1994 5491690 552506 136581 0.2215
1995 4507750 592137 125280 0.2097
1996 6518300 478631 116736 0.3070
1997 5679010 363595 115814 0.3718
1998 7812650 300651 108925 0.4080
1999 8343200 293197 94091 0.3358
2000 6252305 308469 85786 0.2799
2001 6252305 339424 0.2799

Average 9684922 432973 153257 0.3293
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3.11.8 Anchovy

3.11.8.a Anchovy in Snb-area vm (Bay of Biscay)

State of stock/exploitation: The stock is inside safe
biological limits in 2001. SSB is above Bp" and the
fishing mortality has remained well below Fp, in recent
years.

Management objectives: There are no explicit
management objectives for this stock. However. for any
management objectives to meet precantionary criteria,
their aim should be to keep SSB above Bp, and reduce
or maintain F below Fp,.

APrecautionarv \pproach reference points (established in 1998):

ICES considers that: ICES proposes that:

B]im is 18 000 t, the lowest observed biomass. Bp,= 36 000 t.

There is no biological basis for defining F]im. Fp, be established between 1.0-1.2.

Technical basis'
B]im - B]o~ - 18 000 t. Bp,= SSB that can withstand two successive years of

poor recruinnent.
Fp,= F for 50% spawning potential ratio, i.e., the F at
which the SSBIR is half of what it would have been in
the absence of fishing.

Advice on management: ICES recommends that a
preliminary TAC for 2002 is set to 33 000 t. This is
based on the conservative assumption that
recruitment in 2001 and beyond is 8.5 billion (mean of
the below mean year classes in the historical series),
and that the fIShing mortality is the average of that of
recent years (F=0.65). This TAC should be revised in
the middle of the year 2002, based on the results of the
fIShery and ofacoustic and egg surveys in May-June.

Comparison with previous assessment and advice:
The year class 2000 was in the previous assessment set to
be of average strength. The estimate now available is
almost five times that valne. Also the survey indices have
been revisited and this has resulted in an upward
adjnstment of SSB.

depends largely on the abundance of the incoming year
class, the abnndance of which cannot be estimated
before the next spring as one-year-olds. Advice for the
full year related to biomass reference points will have to
be conservative. and maybe more restrictive than
necessary. Therefore, ICES proposes that if the fishery
is regulated with a TAC based on an analytical
approach, a two-stage management regime should be
implemented. In such a two-stage regime. a preliminary
TAC should be set at the beginning of the year based on
an analytic assessment in the autumn. and revised
according to measurements of the stock by acoustic and
Daily Egg Production Method (DEPM) surveys in May
June. In order to be precautionary, the preliminary TAC
set at the beginning of the year should aim at keeping
the stock safely above B'im even if the incoming year
class is poor.

Relevant factors to he considered in management:
Dne to the short life span of the anchovy, the fishery

- , - , -
F(2002) Basis SSB (2002) Catch (2002)

0.13 0.2Fc95.2000) 63 8

0.26 0.4F~5.2000) 60 15

0.39 0.6Fc95.2000) 57 22

0.52 0.8Fc95.2000) 54 28

0.65 F(95-2000) 51 33

0.78 1.2Fc95.2000) 49 38

0.91 1.4Fc95.2000) 46 42.

Catch forecast for 2002:
Basis' Landings (2001) - 33 000 t; F(200l) - 043' SSB (2001) - 95

Weights m 000 t.
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Elaboration and special conunents: The abundance of
this short-lived species will vary considerably according
to fluctuations in recruitment The recruitment is likely
to be strongly dependent on environmental factors. The
low accuracy of the environmental indexes as
recruitment predictors makes it impossible at present to
estimate the population ahundance one year in advance.
ICES considers that a full operative model to evaluate
alternative management regimes, including the one
proposed by STECF, needs to be developed.

biomass estimates from egg (1987-2001) and acoustic
surveys (1989-2001).

Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Anchovy, September 2001 (ICES CM
2002/ACFM:06).

Yield and Spawning Biomass Per Recruit
F-Reference Points:

The stock is exploited by Spanish purse seiners, mostly
in the first half of the year, and French trawlers mostly
in the second half of the year. Most of the fish (around
85%) have spawned at least once before being caught,
since the French fishery takes place outside the
spawning season and the Spanish fishery is outside the
spawning area.

Fish Mort YieldIR SSBIR
Ages 1-3

Average Current 0.754 0.002 0.007
Fmu N/A
Fo., 2.874 0.004 0.005
Fm• d N/A

Analytical assessment (ICA) is based on catch-at-age
data from French and Spanish fisheries and stock

Catch data (Tables 3.11.803.1-2):

232nla3318
33

1987 Not assessed 32 14 15
1988 Not assessed 32 14 16
1989 Increase SSB; TAC 10.0' 32 nla 11

1990 PrecautionaryTAC 12.3 30 nla 34
1991 PrecautionaryTAC 14.0 30 nla 20
1992 No advice 30 nla 38
1993 Reduced F on juveniles; closed area 30 n/a 40
1994 Reduced F on juveniles; closed area 30 nla 35
1995 Reduced F on juveniles; closed area 33 nla 30
1996 Reduced F on juveniles; closed area 33 n/a 34
1997 Reduced F on juveniles; closed area 33 nla 22

1998 Reduced F on juveniles; closed area 33 nla 32
1999 Reduced F on juveniles, closed area 33 n/a 27
2000 Closure of the Fishery 0.0 33 nla 37

2001 Preliminary TAC corresponding to
recent exploitation

2002 Preliminary TAC corresponding to
recent exploitation
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Anchovy in Sub-area VIII (Bay of Biscay)
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Table 3.11.8.a.l Annual catches (in tonnes) of Bay of Biscay Anchovy (Sub-area VIII). As estimated by the
Working Group members.

Country France Spain Spain International

Year VIIIa,b VIIIb,c, Landings Live Bait Catches VIII

1960 1,085 57,000 nla 58,085

1961 1,494 74,000 nfa 75,494

1962 1,123 58,000 nla 59,123

1963 652 48,000 nfa 48,652

1964 1,973 75,000 nfa 76,973

1965 2,615 81,000 nla 83,615

1966 839 47,519 nla 48,358

1967 1,812 39,363 nfa 41,175

1968 1,190 38,429 nla 39,619
1969 2,991 33,092 nla 36,083

1970 3,665 19,820 nla 23,485

1971 4,825 23,787 nla 28,612

1972 6,150 26,917 nla 33,067

1973 4,395 23,614 nla 28,009

1974 3,835 27,282 nfa 31,117
1975 2,913 23,389 nla 26,302

1976 1,095 36,166 nfa 37,261

1977 3,807 44,384 nla 48,191

1978 3,683 41,536 nla 45,219

1979 1,349 25,000 nfa 26,349

1980 1,564 20,538 nla 22,102
1981 1,021 9,794 nla 10,815

1982 381 4,610 nla 4,991

1983 1,911 12,242 nla 14,153

1984 1,711 33,468 nla 35,179

1985 3,005 8,481 nla 11,486
1986 2,311 5,612 nla 7,923
1987 4,899 9,863 546 15,308

1988 6,822 8,266 493 15,581

1989 2,255 8,174 185 10,614

1990 10,598 23,258 416 34,272

1991 9,708 9,573 353 19,634

1992 15,217 22,468 200 37,885

1993 20,914 19,173 306 40,393

1994 16,934 17,554 143 34,631

1995 10,892 18,950 273 30,115

1996 15,238 18,937 198 34,373

1997 12,020 9,939 378 22,337

1998 22,987 8,455 176 31,617

1999 13,649 13,145 465 27,259

2000 17,765 19,230 nla 36,994

2001 2,548 20,650 23,198

Average
(1960-2000) 5,934 27,927 318 33,962

Provisional estimate for the frrst haIf of the year.
nla=not available.
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Table 3.11.8.a.2 Anchovy in Snb-area VIII (Bay of Biscay).

Year Recruitment SSB Landings MeanF
Age 0 Ages 1-3

thousands toones toones
1987 8507240 37187 15308 0.5392
1988 3460910 39812 15581 0.5962
1989 19287970 21265 10614 0.5325
1990 7456310 51031 34272 1.0528
1991 27443140 30641 19634 0.9015
1992 24011310 72241 37885 0.9017
1993 12716740 81905 40293 0.7024
1994 10405430 53638 34631 0.7723
1995 14254180 43310 30115 0.8592
1996 18262000 39816 34373 1.2096
1997 28812110 46136 22337 0.5169
1998 13386580 96063 31617 0.3528
1999 18419290 74552 27259 0.3700
2000 38393820 70323 36994 0.5741
2001 8543400 95344 0.4300

Average 16890695 56884 27922 0.6874
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3.11.8.b Anchovy in Division IXa

State of stock/exploitation: No precautionary approach
reference points have heen proposed for this stock and the
state of the stock in relation to safe biological limits is
unknown.

Management objectives: There are no explicit
management objectives for this stock.

Advice on management: ICES recommends that
catches in 2002 be restricted to 4 900 t (mean catches
from the period 1988-1999 (excluding 1995 and
1998)). This level should be kept until the response of
the stock to the fishery is known. ICES recommends
that a management plan, including monitoring of the
development of the stock and of the fishery with
corresponding regulations should be developed and
implemented.

Relevant factors to be considered in management: It is
recognised that the state of the resource can change
quickly. and therefore in-year monitoring and
management should be cousidered. At presen~ the
scarcity of biological informatiou for this stock hampers
the provisiou of advice on more appropriate management
measures.

Catch forecast for 2002: Not available.

Elaboration and special comments: In recent years
there has heeu considerable progress in assembling data
for assessing the stock.

576

There is a regular fishery for anchovy in Sub-division lXa
South (Gulf of Cadiz). The fleets in the northern part of
Division lXa occasionally target anchovy when its
abundance is high. as occurred in 1995. Catch statistiscs
are available from Portugal since 1943. Before 1988,
Spanish data included catches from other areas. In 2000,
catches decreased, probably caused by a large reduction
in the fishing effort by the Barbate single-purpose purse
seine fleet. Most of these vessels accepted a tie-up
scheme in 2000 and 2001 because the ED-Morocco
Fishery Agreement was not renewed.

The differences found between areas (specially between
Sub-division lXa South and the remaining ones) in
trends in historical catches, size composition, growth
rate, and maturity-length relationships, support the
suggestion that the populations inhabiting these areas
may have different biological characteristics and
dynamics. Thus, the anchovy population in IXa South
appears to be well established and relatively independent
from other populations along the Division, which seem to
be abundant only when suitable environmental conditions
occur. Catches in lXa South consist largely of 0-1 year
old fish with a negligible proportion of older fish which
could be attributed to either high mortality or emigration.

At presen~ there is not sufficient information to estimate
appropriate reference points.

Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Anchovy, September 2001 (ICES CM
20021ACFM:06).
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Catch data (Table 3.B.8.b.I):
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Table 3.11.8.b.l Portuguese aud Spauish auuuallaudings (t) of Anchovy in Division IXa. (From Pestana, 1989 aud
1996 aud Working Group members).

Portugal Spain
Year IXaC-N lXa CoS IXa South Total IXaNorth IXa South Total TOTAL
1943 7121 355 2499 9975 - - - -
1944 1220 55 5376 6651 - - - -

1945 781 15 7983 8779 - - - -

1946 0 335 5515 5850 - - - -
1947 0 79 3313 3392 - - - -
1948 0 75 4863 4938 - - - -
1949 0 34 2684 2718 - - - -

1950 31 30 3316 3377 - - - -
1951 21 6 3567 3594 - - - -
1952 1537 1 2877 4415 - - - -
1953 1627 15 2710 4352 - - - -
1954 328 18 3573 3919 - - - -
1955 83 53 4387 4523 - - - -

1956 12 164 7722 7898 - - - -
1957 96 13 12501 12610 - - - -
1958 1858 63 1109 3030 - - - -
1959 12 I 3775 3788 - - - -
1960 990 129 8384 9503 - - - -

1961 1351 81 1060 2492 - - - -
1962 542 137 3767 4446 - - - -

1963 140 9 5565 5714 - - - -
1964 0 0 4118 4118 - - - -

1965 7 0 4452 4460 - - - -
1966 23 35 4402 4460 - - - -

1967 153 34 3631 3818 - - - -

1968 518 5 447 970 - - - -
1969 782 10 582 1375 - - - -
1970 323 0 839 1162 - - - -
1971 257 2 67 326 - - - -
1972 - - - - - - - -
1973 6 0 120 126 - - - -

1974 113 1 124 238 - - - -
1975 8 24 340 372 - - - -

1976 32 38 18 88 - - - -
1977 3027 1 233 3261 - - - -

1978 640 17 354 1011 - - - -
1979 194 8 453 655 - - - -

1980 21 24 935 980 - - - -
1981 426 117 435 978 - - - -
1982 48 96 512 656 - - - -

1983 283 58 332 673 - - - -
1984 214 94 84 392 - - - -

1985 1893 146 83 2122 - - - -
1986 1892 194 95 2181 - - - -

1987 84 17 11 112 - - - -

1988 338 77 43 458 - 4263 4263 4721
1989 389 85 22 496 118 5336 5454 5950
1990 424 93 24 541 220 5726 5946 6487
1991 187 3 20 210 15 5697 5712 5922
1992 92 46 0 138 33 2995 3028 3166
1993 20 3 0 23 1 1960 1961 1984
1994 231 5 0 236 117 3036 3153 3389
1995 6724 332 0 7056 5329 571 5900 12956
1996 2707 13 51 2771 44 1780 1824 4595
1997 610 8 13 632 63 4600 4664 5295
1998 894 153 566 1613 371 8977 9349 10962
1999 957 96 355 1408 413 5587 6000 7408
2000 71 61 178 310 10 2182 2191 2502

( - ) Not avaJlable. ( 0 ) Less thau 1 IOnne.
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3.12

3.12.1

Widely Distributed and Migratory Stocks

Overview

A number of stocks assessed by ICES are not confined
to the individual areas considered in other sections of
this reporl. They include species with stock units that
are distributed over much wider areas such as hake and
a number of deep-water species, and migratory species
such as mackerel, horse mackerel and blne whiting.

The Northern Hake is fished throughout Sub-areas IV,
VI, VII and VIII. The stock, which is estimated to be
about 88,000 t in 2000, has been at a low level for a
number of years and is considered to be outside safe
biological limits. The landings, which are mainly taken
by Spain and France, have decreased in recent years
and the 1999 landings of 39,300 t were the second
lowest recorded for over twenty years. Recruitment has
been very poor in 1997 and 1998 and the stock is not
expected to increase unless there is a substantial
rednction in fishing mortality.

The North East Atlantic mackerel stock which is
considered to consist of three spawning components
(North Sea, Western and Southern) is fished over a
very wide area extending throughout Sub-areas II, IV,
VI, VII and VIII. Considerable mixing of the
components occurs at various times throughout the
year. The fishery is conducted by a number of
countries, but Norway, United Kingdom, Russia,
Ireland and the Netherlands take the main catches. The
total catch in 1999 was estimated to be over 609,000 I.
The spawning stock has increased in recent years and

ICES Cooperative Research Report No. 246

in 2000 was estimated to be over 3.9 million I. This
high SSB is expected to be maintained in the future if
fishing mortality is kept at or below Fp••

The Western horse mackerel fishery extends
throughout Sub-areas IV, VI, VII and VIII. The stock is
exploited by a number of conntries, Netherlands and
Ireland take the main catches. The catch in 1999 was
estimated to be about 275,000 l, which was the lowest
since 1990. The stock is inside safe biological limits.
Following the outstanding 1982 year class, which for
more than a decade contributed a significant part of the
catches, recruitment of horse mackerel has been weak.
SSB is bound to be low as this year class is fished out
and the sustainable yield is nnlikely to be higher than
about 130 000 t per year.

The Northern Blue Whiting stock is fished in Sub-areas
II, V, VI and VII and by a number of countries, mainly
by Norway, Russia, Iceland, Denmark, Faroe Islands,
United Kingdom and Ireland. The 1999 catches were
over 1.3 million t and were the highest recorded from
the fishery. Most of these catches were landed for
industrial purposes. The spawning stock, that in 2000
was estimated to be 2.8 million t, has been boosted by
the very good year classes in 1995 and 1996. However,
it is expected that the stock will rapidly decline in the
near future as recruittnent seems to return to normal
and will not be able to maintain the present high
catches.
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3.12.2 Hake - Northern stock (Division lIla, Sub-areas IV, VI and VII, and
Divisions VIlla, b, d)

State of stock/exploitation: The stock is outside safe
biological limits. Fishing mortality has been above Fp"

for the entire period of the assessment, which is since
1978. and has even been above FHm in most years since
1988. Current F is just above FHm• SSB has generally
declined and has been below Bp, since 1987. and even

below BHm for most years since 1990. Recruittnent
estimates for 1997-2000 are the lowest recorded.

Management objectives: There are no explicit
management objectives for this stock.

( br h d' 1998)h ~AfPrecau IOn3ry \pproac re erence POInts esta IS e In :

ICES considers that: ICES proposes that:

BHm is 120 000 t, the lowest observed biomass in the Bp, be set at 165 000 t. Biomass above this affords a high
1998 assessment probability of maintaining SSB above BHm, taking into

account the uncertainty in assessments.
FHm is 0.28, the fishing mortality above which stock Fp, be set at 0.20. This F is considered to have a high
dynamics are unknown. probability of avoiding FHm and a 50% probability of

maintaining SSB above Bp, in the next lO years, taking
into account the uncertainty in assessments.

Technical basis·.
Blim = Bloss. Bpa - B1im X 1.4.

Flim - FlOSS' Fp, - FHm X 0.72, implies a less than lO% probability that
(SSBMf < Bo,).

Advice on management: In the light of the continued
decrease in SSB and very poor recruitment since
1997, ICES recommends a recovery plan that will
ensure a safe and rapid recovery of SSB to a level in
excess of 165 000 t. If a recovery plan is not
implemented ICES recommends that fishing
mortality on hake should be reduced to the lowest
possible level in 2002.

Setting the TAC at low level may reduce fishing
mortality, but past experience has shown that it is very
difficult to control fishing mortality by TACs alone.
ICES therefore recommends that in addition to TAC
constraints, restrictions in effort of fleets exploiting
hake should be implemented. Large closed areas and
seasons may contribute to stock recovery, but only if
accompanied by major reductions in effort.

Rebuilding piau: Rebuilding of the hake stock can be
obtained by reducing the fishing mortality, or by a
reduction in F and an improvement of the selection
pattern.

An emergency plan for Northern Hake has been
implemented since I" September 2001. This comprises
a low TAC for 2001 and the use of mesh size of lOOmm
for trawlers targeting Hake in the Bay of Biscay and for
trawlers operating in two non-Nephrops areas (one in
the Bay of Biscay, one in the Celtic Sea). ICES has not
been able to qnantify the likely impact of these changes
in mesh size, but they will not be sufficient to reduce
exploitation to the level needed to rebuild the hake stock
and additional reduction in mortality is needed.

A fishing mortality of zero in 2002 is not expected to
rebuild SSB to Bp, by 2003, but fishing mortality less
than 0.12 (F98-00 reduced by 60%) in 2002, 2003 and
2004 is expected to rebuild it by 2005 (see Table
3.12.2.3). This table also shows that with a smaller
reduction in F (50%), it would reqnire one year more to
rebnild SSB above Bp,. Given the state of the stock, and
the risk of impaired recruittnent, the fastest possible
rebuilding to Bp, is strongly advised.

Since hake is a late maturing fish [23 % age 3 are
mature, 60% age 4, 90% age 5 and lOO% at age 6 and
above], any improvement in the selection pattern
preventing from catching younger fish (ages 0-2, - less
than 30 em) will allow SSB to increase in the medium
term only. An improvement in the selection pattern
alone is unlikely to be effective enough to rebuild SSB.
At status quo F and with no catch at age 0-2 the SSB is
expected to be lO% higher in 2006 than with the current
selection pattern. SSB will be 30% higher in 20lO, but
still below Bp, •

However, improving the selection pattern would
increase the probability that a reduction in F will allow a
rebuilding in SSB. Furthermore, this improvement is a
prerequisite of any future sustainable exploitation of this
stock.

Comparison with previous assessment and advice:
The trends in F, SSB and R are similar to those
estimated in previous assessment. However, there has
been a revision of the database since 1995 (Danish
landings and length distribution, revision of French
landings for 1999, French tuning information available
for 1998 and 1999, minor revision of catch at age for A
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Cornna fleet since 1995), and there have also been
changes in the tuning process (new fleets, taper and full
year range). This bas led to an upward revision of F
(between 1986 and 1996) and downward revision of
SSB prior to 1997. Recent F and SSB have been revised
downward and upward respectively. The decline in SSB
is estimated this year less sharp than last year.
Recruittnents in recent years are estimated higher in this
year's assessment However, they are still the lowest of
the time series.

Relevant factors to be considered in management:
SSB cannot be rebuilt above Bp, in the short-term, even
with an F of 0 in 2002.

Information from the fishery indicates a decrease in the
amount of small hake caught in recent years (64% of
fish less than 30em in 1997 compared to around 30% in
1998-2000). This might be explained by an
improvement in the selection pattern, changes in fishing
strategy, because the small fish became inaccessible to
sampling, or simply a consequence of weak year classes
in recent years.

Hake is caught in nearly all fisheries in Sub-areas VII
and VIII. LPUEs series show different trends in

different areas and between different fleets. In recent
years for some fleets there has been an increase in
LPUE in Sub-area VII and a generally decreasing LPUE
trend in Sub-area VIII. The assessment of the stock
seems to be driven more by Divisions VIIIa,b indices
than by those from Sub-area VII, although the Sub-area
VII indices are included in the assessment. However,
even though there are some conflicting signals in LPUE
between areas in recent years, the matter of concern is
the overall declining trend in the stock size since the
beginning of the assessment period (1978). This
declining trend is evenly indicated when separate mean
indices from Sub-areas VII and VIII are used in the
assessment, even though the decrease is slightly lower
when using indices from Sub-area VII.

Catch forecast for 2002: Forecasts with both a TAC
constraint for 2001 and an F,q for 2001 are presented
below. In 2000, the minimum mesh size increased
which may improve the exploitation pattern and the
Spanish fishery was closed in November. This suggests
that F,q may not provide the more accurate prediction of
the catch in 2001. No restriction on fleets has been
reported yet and if the TAC is overshot the forecasts
using an F"l for 2001 would be the more realistic.

Basis: F(2001) = F
F(f002)

onwards

o

= Foo scaled to mean F 98-00 = 0.29; Landings(2001) = 37.4; Catch(2001) = 38.0; SSB(2002) = 98.
Basis Catch Landings SSB

(2002) (2002) (2003)

o 0 0 135.1

Weights in '000 t
Shaded scenarios are considered inconsistent with the precautionary approach.
Basis: TAC constraint; Landings(2001) = 22.6, Catch(2001) = 23.0, F(2001) = 0.16, F"I = Foo scaled to mean F(98
00) = 0.29, SSB(2002) = 115.5.

F(2002) Basis Catch Landings SSB
onwards (2002) (2002) (2003)

o 0 0 0 155.2

ICES Cooperative Research Repon No. 246

Medium-term projections: Medium-term results using
both a TAC constraint for 2001 and using status quo F
in 2001 are presented.

Elaboration and special comment: Since the 1930s,
hake has been the main species supporting trawl fleets
on the Atlantic coasts of France and Spain. In 1999,
Spain took 60% of the landings, France 20%, UK
about 8% and Ireland 5%. Hake are caught throughout
the year, the peak landings being made in the spring
summer months. The three main gear types used by
vessels fishing for hake as a target species are lines (E
& W, Spain), fixed-nets, and otter trawls (all
countries). By-catches of mainly juvenile hake are
taken in the Nephrops fisheries in the Northern Bay of
Biscay. These fisheries have a high proportion (80%)
of small hake (less than 30 em) in their catches, but
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Source of iuformation: Report of the Working Group
on the Assessment of Southern Shelf Dernersal Stocks,
Septernber 2001 (ICES CM 20021ACFM:05).

compositions by numerical methods. For 1992-2000,
age readings were used. Some discards data are used in
the assessment. However more of the available
discards data should be included.

In September 2001 a Spanish survey took place in the
Porcupine bank (Division Vllb-k), providing an index
of abundance of hake. This survey should be continued
in order to provide iuformation, independent on the
fishery, on the abundance (mainly of old fish) on this
area, which could be used in the assessment.

Yield and spawning biomass per Recruit
F-reference points:

SSBIR

0.594
1.155
1.724
0.607

0.229
0.251
0.236
0.231

Yield/R

0.289
0.163
0.102
0.284

Fish Mort
Ages 2-6

Average Current
Fm",

Fo.!

FmooLength composition data by fishery unit are available
annually for 1978-1989 and quarterly for 1990-2000.
Prior to 1992, these were converted to age

Hake movements are indicated by the seasonal
distribution of catches. From the beginning of the year
until MarchiApril 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 the hake fishery is centred to the west and
south-west of Ireland, with a decline in catch rates in
shallower waters.

Hake spawn from February through July along the
shelf edge, the main areas extending from north of the
Bay of Biscay to the south and west of Ireland. 0
groups descend to the seabed (at depths in excess of
200 m), moving to shallower water with a muddy
seabed (75-120 m) by September. There are two major
nursery areas: in the Bay of Biscay and off southern
Ireland. Three years old hake begin to move into the
shallower regions of the Bay of Biscay and Celtic Sea,
bnt as they approach maturity they disperse to offshore
regions.

account for less than 20% in the total international
catch of these small hakes.

Catch data (Tables 3.12.2.1-2):

54

54

59

59

61.5

1987 Precautionary TAC; juvenile protection
1988 Precautionary TAC; juvenile protection

1989 Precautionary TAC; juvenile protection

1990 Precautionary TAC; juvenile protection

1991 Precautionary TAC; juvenile protection

1992 If required, precautionary TAC

1993 Enforce juvenile protection legislation

1994 F significantly reduced <46

1995 30% reduction in F 31

1996 30% reduction in F 39

1997 20% reduction in F 54

1998 20% reduction in F 452

1999 Reduce F below Fp• <362

2000 50% reduction in F <202

2001 Lowest possible catch, rebuilding plan 0

2002 Lowest possible catch I rebuilding plan 0

63.5
66.2

59.7

65.1

67.0

69.0

71.5

60.0

55.1

51.1

60.1

59.1

55.1

44.2

22.6

63.4
64.8

66.5

59.9

57.6

56.6

52.1

51.3

57.6

47.2

42.6

35.0

38.5

40.9

65.3
66.8

68.8

61.4

59.3

58.3

53.6

53.1

58.9

48.8

44.4

35.8

39.2

41.4

'Sum of area TACs corresponding to Northern stock plus Division lla (BC zone only). 'Landings. Weights in '000 t.
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Hake - Northern stock (IlIa, IV, VI, VII, VIIIa,b)
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Table 3.12.2.1 Estimates of catches ('000 t) for the Northern Hake by area for 1961-2000.

Landings (1) Discards (2) Catches (3)

Year lIIa+\Va+VI VII VlIIa,b Unallocated Total VlIIa,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 19.4 23.4 0 51.3 - 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 34.5 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 - 54.2

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 57.3 3.2 60.5

1981 8.8 25.6 22.3 -2.8 53.9 2.3 56.3
1982 5.9 25.2 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 22.9 -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 27.4 23.9 -1.5 57.1 3.0 60.1

1987 7.8 32.9 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 34.4 -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 3.3 52.1 1.5 53.6

1994 5.4 21.1 24.7 0 51.3 1.9 53.1

1995 5.4 24.1 28.1 0 57.6 1.2 58.9

1996 4.4 24.7 18.1 0 47.2 1.5 48.8

1997 3.3 18.9 20.3 0 42.6 1.8 44.4

1998 3.2 18.7 13.1 0 35.0 0.8 35.8

1999 3.6 22.7 12.3 0 38.5 0.7 39.2

2000 4.0 25.4 11.5 0 40.9 0.5 41.4

(1) SpanIsh data for 1961-1972 not revIsed, data for Sub-area VIII for 1973-1978 mclude data for

Divisions VlIIa,b only. Data for 1979-1981 are revised based on French snrveillance data.

Includes Divisions IlIa, \Vb,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 Vlllla,b.
(3) From 1978 total catches used for the Working Group.
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Table 3.12.2.2 Hake - Northern stock (IlIa, IV, VI, VII, VIIIa,b).

Year Recruitment SSB Landings MeanF
Age 0 Ages 2-6

thousands tonnes tonnes
1978 320545 188560 52900 0.2479
1979 308935 211029 53800 0.2345
1980 412843 190956 60500 0.2673
1981 311002 196352 56300 0.2751
1982 278806 170563 58100 0.3034
1983 265870 161361 60100 0.3157
1984 229743 159169 65100 0.3422
1985 432966 186782 59900 0.2256
1986 252835 167186 60100 0.2311
1987 257781 160715 65300 0.2904
1988 326059 139277 66800 0.3467
1989 227306 137965 68800 0.3654
1990 348064 114935 61400 0.3664
1991 281857 114561 59300 0.3267
1992 308579 102411 58300 0.3734
1993 291241 104828 53600 0.2767
1994 218355 104342 53100 0.3571
1995 247194 114214 58900 0.3885
1996 254179 110536 48800 0.3042
1997 170051 127192 44400 0.2721
1998 149923 129045 35800 0.2609
1999 131359 109303 39200 0.2934
2000 164227 103394 41400 0.3129
2001 189000 101369 0.1622

Average 265780 141919 55735 0.2975
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Table 3.12.2.3. Hake - Northern stock (lIla, IV, VI, VII, VIIla,b) - Rebuilding plan, Medium-term projections
carried out from 2002 onwards. Development of SSB and its 50% confidence intervals.

Basis: F(2001) = TAC constraint = F = 0.16, F,q = Faa scaled to mean F(98-00) = 0.29:

F(2002) onwards - 1 0 *F . Catches 2002 - 42 8- . ". -
SSB

25% Median 75%

2002 112.5 115.3 118.4

2003 106.5 108.7 111.2

2004 102.2 104.7 107.4

2005 100.8 104.1 108.0

2006 102.3 107.5 112.8

2010 118.1 127.6 137.6

F(2002) onwards 0 5 *F . Catches 2002 23 3= , . =
SSB

25% Median 75%

2002 112.5 115.3 18.4

2003 127.1 129.7 132.8

2004 142.7 145.9 149.7

2005 159.4 164.0 169.7

2006 178.7 186.1 193.9

2010 282.4 299.4 321.2

F(2002) onwards - 0 4 * F . Catches 2002 - 189- , ". -
SSB

25% Median 75%

2002 112.5 115.3 118.4

2003 131.7 134.5 137.7

2004 152.6 156.0 160.1

2005 175.1 180.0 186.3

2006 200.6 208.0 217.7

2010 341.9 365.2 389.6

Continued......
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Table 3.12.2.3 Continued

Rebuilding plan iucluding improvemeut of the selectiou pattern:

F(2002) onwards - 1 0 *F and No catch at ages 0 2 . Catches 2002 402- . '0 . =
SSB

25% Median 75%

2002 112.5 115.3 118.4

2003 107.2 109.4 111.9

2004 105.3 108.0 110.7

2005 107.8 111.8 116.3

2006 114.7 120.6 127.4

2010 123.5 162.1 174.8

F(2002) onwards - 0 5 * F and No catch at ages 0 2 . Catches 2002 - 21 9- . '0 - -
SSB

25% Median 75%

2002 112.5 115.3 118.4
2003 127.5 130.1 133.2

2004 144.3 147.7 151.2

2005 164.1 168.9 174.6

2006 187.7 195.2 204.0

2010 314.4 333.3 357.2

Coutiuued .
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Table 3.12.2.3 Continued

Basis: F(2001) = status quo F. F,q = Foo scaled to mean F(98-00) = 0.29

- . ". -
SSB

25% Median 75%

2002 96.5 98.9 101.6

2003 93.2 95.1 97.2

2004 91.8 94.1 96.5

2005 93.2 96.4 100.2

2006 96.7 101.6 107.0

2010 111.5 120.8 130.0

F(2002) ouwards - 1 0 * F . Catches 2002 - 37 3

- . ". -
SSB

25% Mediau 75%

2002 96.5 98.9 101.6

2003 111.1 113.3 116.0

2004 127.6 130.5 134.0

2005 146.3 150.8 155.9

2006 167.4 174.4 182.1

2010 268.7 199.5 306.0

F(2002) onwards - 0 5 *F . Catches 2002 - 20 3

- . '0 . -
SSB

25% Median 75%

2002 96.5 98.9 101.6

2003 115.1 117.4 120.2

2004 136.4 139.5 143.2

2005 160.5 165.2 171.0

2006 187.5 195.1 203.7

2010 325.0 348.1 370.5

F(2002) onwards - 0 4 * F . Catches 2002 - 165
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3.12.3

3.12.3.a

Mackerel

Mackerel (combined Southern, Western and North Sea spawning components)

State of stock/exploitation: The combined stock is
harvested outside safe biological limits. The spawuiug
stock biomass in 200I is estimated to be well above Bp"

aud the fishing mortality in 2000 is just above Fp" The
North Sea component remains severely depleted.

Management objectives: The agreed record of
negotiations between Norway, Faeroe Islauds aud ED 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 lCES, unless
future scientific advice requires modification of the
fishing mortality rate. "

"Should the SSB fall below a reference point of 2 300
000 tonnes (Bp,J, the fishing mortality rate, referred to

under paragraph 1, shall be adapted in the lighJ of
scientific estimates of the conditions prevailing. Such
adaptation shall ensure a safe and rapid recovery ofthe
SSB to a level in excess of2 300 000 tonnes."

"The Parties shall, as appropriate, review and revise
these management measures and strategies on the basis
ofany new advice provided by lCES. "

Agreements for international waters have to be included
here as well, but were not available at the meeting.

The rationale for ICES proposing Fp, = 0.17 is to have a
high probability of avoiding exploiting the stock above
Fum. In addition, projections indicate that F =0.17 will
optimise long-term yield aud at the same time resnlt in a
low risk for the stock to decrease below Bp,. If F on
average is kept below 0.17, ICES regards the
mauagement piau to meet precautionary criteria.

Precautionarv Approach reference points established in 1998 :

ICES considers that: ICES proposes that:

There is no biological basis for defining Bum Bp, be set at 2.3 million t

Fum is 0.26, the fisbing mortality estimated to lead to Fp, be set at 0.17. This F is considered to provide
potential stock collapse. approximately 95% probability of avoiding Fum, taking

into account the uncertainty in the assessments.

Technical basis·

Bp, = Blo" in Western stock raised by 15%: = 2.3 million
t.

Fum =Flo" = 0.26 Fp, = Fum x 0.65. Fo.1 = 0.17

Advice on management: ICES advises a fishing
mortality in 2002 of no more than Fp, (0.17),
corresponding to landings in 2002 of less than
694 000 t. Preliminary information from an egg
survey in 2001 suggests that this projection is too
optimistic. ICES advises that any agreed TAC should
cover all areas where North·East Atlantic mackerel
are fished.

The North Sea spawning component still needs the
maximum possible protection.

There should be no fishing for mackerel in
Divisions rna and IVb,c at any time of the year.

There should be no fishing for mackerel in
Division IVa during the period 1 February-31
July.

590

The 30 cm minimum landing size at present in
force in Sub·area IV should be maintained.

Comparison with previous assessment and advice:
The assessment method was unchauged from last year,
aud the results are well in accordauce with last year's
assessment.

Relevant factors to be considered in management: Egg
surveys were carried out in the western aud southern
spawuing areas during February-July 2001. Prelintinary
egg production estimates show a decline in both the
Western aud the Southern area. The results of the
fecundity studies are not yet available aud until these
results are included in the assessment, it is difficult to be
confident about the accuracy of the assessment. Tag
recapture data indicate au increasing trend in total
mortality since 1995-1996. Both the egg surveys aud the
tag recaptures indicate that the projection could be too
optimistic.
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Little is known about discards in the mackerel fishery;
however, sampling for discards has improved. ICES
recommends that observers should be placed on vessels
in order to estimate discards in those fisheries where
discarding of mackerel is perceived to be a problem.

The closure of the mackerel fishery in Divisions IVb,c
and Ilia throughout the whole year is designed to
protect the North Sea component in this area and also
the juvenile Western mackerel which are numerous,
particularly in Division IVh,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 by-catch. No data on the
actual size of mackerel by-catch are available, but the
reported landings of mackerel in Divisions Ilia and
IVb,c for 1997 might seriously under-estimate catches
due to discarded by-catch.

was based on the perception that the western mackerel
entered the North Sea in July/August, and stayed there
until December before migrating 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 misreporting from the Northern part of the
North Sea (Division IVa) to Division VIa. It was
recommended that the closure date for IVa be extended
to the 1" February. This was adopted for the 199912000
fishing season. There is some indication that this has
achieved its objective. However, it should be noted that
in the first quarter of 2000, the timing of migration from
the North Sea was much earlier than in previous years,
probably starting in December 1999. Detailed
information from the fishery are still not ready for
November 2000-March 2001, but a fIrst impression is
that the mackerel might have left the North Sea a little
later than last year. This indicates that the migration
pattern of mackerel is not fixed and can show rapid and
substantial changes.

Closure of Division IVa for fishing during the first half
of the year was recommended for several years. This

F Basis
(2002)

SSB (2003)

Lowest level agreements0.15

Catch forecast for 2002:
Basis: F(2001) = F(98-00, unscaled)=F

IifJl$~
~;¢f!tJttll'~@j@IIUI

Weights in '000 t.
N: !'1:9rthern area comprising the Western areas, North Sea, Skagerrak and Norwegian Sea (I, I1a, IlIa, IVa, Vb, VI,

VII, VIIIa,b,d); catches in the international zone in I1a are included.
S: Southern area (VIIIc, IXa).
Shaded scenarios considered inconsistent with the precautionary approach.

The catches are allocated to areas according to the
proportion of catch-at-age by area in recent years (1998
2(00). This forecast is based on the assumption of no
change in the spatial distribution of the population and
stable fishing mortality levels.

particular, there is little information to support the
abundance estimates of the youngest year classes, and
the predictions are sensitive to these. For the first time,
small catches were reported from the Barents Sea.

The mid-year prediction for 2001 is based on F",. For the
fIrst time the TAC for 2001 covers also the international
waters, but it is uncertain if this TAC will be fully
effective.

Medium- and long-term projections: No medium- or
long-term projections were carried out.

Elaboration and special comment: This year's
assessment indicates that the stock is slightly lower than
predicted in the previous years. According to this
estimate, the stock is now well above Bp" and the
largest in the time-series. The spawning stock is well
above Bp, and is harvested just above Fp,. The upward
trend in the present stock estimate is uncertain, and the
perception of a substantial increase in stock size
depends on a limited number of observations of SSB. In

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 I1a in the north,
including mackerel in the North Sea and Division IIIa.
The spawning areas of mackerel are widely spread, and
only the area in the North Sea is sufficiently distinct to
be clearly identified as a separate spawning component.
Tagging experiments have demonstrated that after
spawning, fish from Southern and Western areas
migrate to feed in the Norwegian 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 at present
impossible to allocate catches to the stocks previously
considered 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
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and Western components are separated according to the
area where 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 termed the Western Spawning
Component, the North Sea Spawning Component,
and the Southern Spawning Component:

North-East Atlantic Mackerel

Distributed and fished in ICES Sub-areas and Divisions IIa, IlIa, IV, Vb, VI, VII, VIII and IXa

Spawning component Western Southern North Sea

Spawning Areas VI, VII, VIIIa,b,d,e. VIIIc,IXa. IV, IlIa.

The Western Component is defined as mackerel
spawning in the western area (ICES Divisions and Sub
Areas VI, VII, VIII a,b,d,e). This component comprises
71-86% of the entire North East Atlantic Stock.
Similarly, the Southern Component is defined as
mackerel spawning in the southern area (ICES
Divisions VIIIc and IXa). 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 Sub-Area IV and Division
IlIa). Current knowledge of the state of the spawning
components is summarised 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 showed a large reduction of about 200 000 ~

compared with 1995, because of the reduced TACs. The
1999 catch decreased by nearly 60 000 t compared to that
of 1998. The SSB of the Western 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 and decreased to 2.6 million tin 2000. A separate
assessment for this stock component is made in order to
maintain a longer time-series of stock-recruinnent data.

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

592

years have been assumed to be about 10 000 t. The size of
the North Sea Component was last estimated at 68 000 t
by egg surveys in 1999. This component is considered to
be severely depleted and outside safe biological limits.
An exceptionally large number of juvenile mackerel
(1996 year class) was observed throughout the North Sea
and adjacent areas during 1997, but did not appear in the
IBTS survey in 1998, and did not produce an increase in
the spawning population in 1999. These fish are therefore
likely to have been of Western origin.

Southern Component: Mackerel is a target spedes for
the hand line fleet during the spawning season in Division
VIIIc, during which about one third of the total catches
are taken. It is taken as a by-catch in other fleets. The
highest catches:.(87%) from the Southern Component are
taken in the first half of the year, mainly from Division
VIIIc, 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 20000 t in 1993 to 44 000 t in
1999, and decreased to 36000 t in 2000. Egg surveys
indicate that the size of the Southern Component
increased from 1995 to 1998 and may have been in the
order of 25% of the total stock in 1998, while it was
considered to have been about 15% in previous years.

Combined Assessment: Analytic assessment is based on
catch numbers at age for the period 1984 - 2000 and egg
survey estimates of SSB from 1992, 1995 and 1998.

Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Anchovy, September 2001 (ICES CM
2002/ACFM:06).
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Mackerel Combined Mackerel West
Yield and spawning biomass per Recruit Yield and spawning biomass per Recruit
F-reference points: F-reference points:

Fish Mort YieldIR SSBIR Fish Mort YieldIR SSBIR
Ages 4-8 Ages 4-8

Average Current 0.184 Average Current 0.211
Fm~ 0.712 0.170 0.370 Fmax 0.259 0.146 0.435
Fo.l 0.186 0.144 0.865 FO.1 0.081 0.123 0.964

Filled 0.346 0.163 0.600 Fmed 0.144 0.140 0.695

Mackerel in the North Sea Area (Fishing Areas Ua, N and Illa)

Landings
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Catch data for combined area (Tables 3.12.3.a.1-6):

1987 Given by stock component 442 589 11 655
1988 Given by stock component 610 621 36 676
1989 Given by stock component 532 507 7 586
1990 Given by stock component 562 574 16 626
1991 Given by stock component 612 599 31 668
1992 Given by stock component 707 723 25 760
1993 Given by stock component 767 778 18 825
1994 Given by stock component 837 792 5 823
1995 Given by stock component 645 660 8 756
1996 SignifiC3l1trednction in F 452 493 11 564
1997 SignifiC3l1treduction in F 470 434 19 570

1998 Fbetween 0.15 and 0.2 498 549 647 8 667
1999 F of 0.15 consistent with PA 437 562 595 nla 609
2000 F=O.17: Fp, 642 612 579 2 667
2001 F=0.17: Fp, 665 670
2002 F=O.17: Fp, 694

'Data on discards and slipping from only two fleets. 'Landings and discards from 1Ia, Illa, N, Vb, VI, VII, VIll and
lXa. 4All areas except some catches in international waters in n. nla=not available. Weights in '000 t.

Catch data for western component (Tables 3.12.3.a.4 and 7):

1987 SSB = 1.5 mill. t; TAC 380 405 11 615
1988 F= Fo.I;TAC; closed area; landing size 430 5731 36 628
1989 Halt SSB decline; TAC 355 495 1 7 567
1990 TAC;F=Fo.l 480 5251 16 606
1991 TAC;F=Fo.1 500 5751 31 646
1992 TAC for both 1992 and 1993 670 6701 25 742
1993 TAC for both 1992 and 1993 670 7301 18 805
1994 No long-term gains in increased F 831' 8001 5 798
1995 20% reduction in F 530 6081 8 729
1996 No separate advice 4221 11 529
1997 No separate advice 4161 19 529
1998 No separate advice 5141 8 623
1999 No separate advice 5201 0 565
2000 No separate advice 573 1 2 631
2001 No separate advice 6301

2002 No separate advice

'TAC for mackerel taken in all areas VI, VII, VlIla,b,d, Vb, 1Ia, Illa, N. 'Landings and discards of Western component;
includes catches of North Sea component. 'Catch at Status quo F. Weights in '000 t.
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Catch data for North Sea component (Tahles 3.12.3.a.3 and 8):

1987 Lowest practical level
1988 Closed areas and seasons; min. landing size; by-catch regulations
1989 Closed areas and seasons; min. landing size; by-catch regulations
1990 Closed areas and seasons; min. landing size; by-catch regulations
1991 Closed areas and seasons; min. landing size; by-catch regulations
1992 Closed areas and seasons; min. landing size; by-catch regulations
1993 Maximum protection; closed areas and seasons; min landing size
1994 Maximum protection; closed areas and seasons; min landing size
1995 Maximum protection; closed areas and seasons; min landing size
1996 Maximum protection; closed areas and seasons; min landing size
1997 Maximum protection; closed areas and seasons; min landing size
1998 Maximum protection; closed areas and seasons; min landing size
1999 Maximum protection; closed areas and seasons; min landing size
2000 Maximum protection; closed areas and seasons; min landing size
2001 Maximum protection; closed areas and seasons; min landing size
2002 Maximum protection; closed areas and seasons; min landing size

LPL 55
LPL 55
LPL 49.2
LPL 45.2
LPL 65.5
LPL 76.3
LPL 83.1
LPL 95.7
LPL 76.3
LPL 52.8
LPL 52.8
LPL 62.5
LPL 62.5
LPL 69.7
LPL 71.4
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'Sub-area N and Division IlIa. "rAC for Sub-area N, Divisions IlIa, I1Ib,c,d (ED zone) and Division Ila (ED zone).
'Estimated landings of North Sea component. 'No information. Weights in '000 t.

Catch data for southern component (Table 3.12.3.a.5):

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

2002 No separate advice

'Division VIllc, Sub-Areas IX and X, and CECAF Division 34.1.1 (ED waters only). Weights in '000 t.
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Mackerel (combined Southern, Western & North Sea spawning component.)
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Stock - Recruitment
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Mackerel in the Western Area (Fishing Areas VI, VII and VIII)
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Stock - Recruitment
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Table 3.12.3.a.l Catches (t) of Mackerel by area. Discards not estimated prior to 1978. (Data submitted by Working
Group members.)

Sub~area
Divs.

Sub-area VI
Sub-area VII and Divisions Sub-area IV and Division III3 1.11 VIlle, Total

Year VIIIa,b,d,e &Div.
IXaVb'

Landings Discard'; Catch Landings Discard; Catch Landings Discards2 Catch Landings Landinl!s Landings Discardl Catch

1969 4,800 4,800 66,300 66,300 739,182 739,182 810,282 810,282

1970 3,900 3,900 100,300 100,300 322,451 322,451 163 426,814 426,814

1971 10,200 10,200 122,600 122,600 243,673 243,673 358 376,831 376,831

1972 10,000 10,000 157,800 157,800 188,599 188,599 88 356,487 356,487

1973 52,200 52,200 167,300 167,300 326,519 326,519 21,600 567,619 567,619

1974 64,100 64,100 234,100 234,100 298,391 298,391 6,800 603,391 603,391

1975 64,800 64,800 416,500 416,500 263,062 263,062 34,700 779,062 779,062

1976 67,800 67,800 439,400 439,400 303,842 303,842 10,500 821,542 821,542

1977 74,800 74,800 259,100 259,100 258,131 258,131 1,400 27,417 620,848 620,848

1978 151,700 15,100 166,900 355,500 35,500 391,000 148,817 148,817 4,200 26,508 686,725 50,700 737,425

1979 203,300 20,300 223,600 398,000 39,800 437,800 152,323 500 152,823 7,000 22,475 783,098 60,600 843,698

1980 218.700 6,000 224,700 386,100 15,600 401,700 87,391 87,391 8,300 15,964 716,455 21,600 738,055

1981 335,100 2,500 337,600 274,300 39,800 314,100 64,172 3,216 67,388 18,700 18,053 710,325 45,516 755,841

1982 340,400 4,100 344,500 257,800 20,800 278,600 35,033 450 35,483 37,600 21,076 691,909 25,350 717,259

1983 315,100 22,300 337,400 245,400 9,000 254,400 40,889 96 40,985 49,000 14,853 665,242 31,396 696,638

1984 306,100 1,600 307,700 176,100 10,500 186,600 39,374 202 39,576 93,900 20,308 635,782 12,302 648,084

1985 388,140 2,735 390,875 75,043 1,800 76,843 46,790 3,656 50,446 78,000 18,111 606,084 8,191 614,275

1986 104,100 104,100 128,499 128,499 236,309 7,431 243,740 101,000 24,789 594,697 7,431 602,128

1987 183,700 183,700 100,300 100,300 290,829 10,789 301,618 47,000 22,187 644,016 10,789 654,805

1988 115,600 3,100 118,700 75,600 2,700 78,300 308,550 29,766 338,3t6 116,200 24,772 640,722 35,566 676,288

1989 121,300 2,600 123,900 72,900 2,300 75,200 279,410 2,190 281,600 86,900 18,321 578,831 7,090 585,921

1990 114,800 5,800 120,600 56,300 5,500 61,800 300,800 4,300 305,100 116,800 21,311 610,011 15,600 625,611

1991 109,500 10,700 120,200 50,500 12,800 63,300 358,700 7,200 365,900 97,800 20,683 637,183 30,700 667,883

1992 141,906 9,620 151,526 72,153 12,400 84,553 364,184 2,980 367,164 139,062 18,046 735,351 25,000 760,351

1993 133,497 2,670 136,167 99,828 12,790 112,618 387,838 2,720 390,558 165,973 19,720 806,856 18,180 825,036

1994 134,338 1,390 135,728 113,088 2,830 115,918 474,830 1,150 475,980 69,900 25,043 817,198 5,370 822,568

1995 145,626 74 145,700 117,883 6,917 124,800 322,670 730 323,400 134,100 27,600 747,879 7,721 755,600

1996 129,895 255 130,150 73,351 9,773 83,124 211,451 1,387 212,838 103,376 34,123 552,196 11,415 563,611

1997 65,044 2,240 67,284 114,719 13,817 128,536 224,759 2,807 227,566 105,449 40,708 550,679 18,864 569,543

1998 110,141 71 110,212 105,181 3,206 108,387 264,947 4,735 269,700 134,219 44,164 658,652 8,Q30 666,682

1999" 98,666 98,666 93,821 93,821 299,798 299,798 72,848 43,796 608,929 608,929

2000 150,927 1 150,928 113,520 1,918 115,438 271,997 165 272,162 92,557 36,074 665,075 2,084 667,159

*DlScards reported as part of unallocated catches.
1 For 1976-1985 only Division Ira. Sub-area I and Division lIb included in 2000 onlt.
2 Discards estimated only foc one fleet in recent years.
3 Divisions IIIb, d included in 2000 only.
NB: Landings from 1969-1978 were taken from the 1978 Working Group report (fables 2.1,2.2 and 2.5).
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Table 3.12.3.a.2 Catches (t) of Mackerel in the Norwegian Sea (Division 1Ia) and off the Faroes (Division Vb).
(Data submitted by Working Group members.)

Country 1984 1985 1986 1987 1988 1989

Denmark 11,787 7,610 1,653 3,133 4,265 6,433
Faroe Islands 137 22 1,247
France 16 11
Germany, Fed. Rep. 99 380
German Dem. Rep. 16 292 2,409
Norway 82,005 61,065 85,400 25,000 86,400 68,300
United Kingdom 2,131 157 1,413
USSR 4,293 9,405 11,813 18,604 27,924 12,088

Total 98,222 78,096 101,112 47,186 120,404 90,488

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998

Denmark 6,800 1,098 251 4,746 3,198 37 2,090
Estonia 216 3,302 1,925 3,741 4,422 7,356
Faroe Islands 3,100 5,793 3,347 1,167 6,258 9,032 2,965 5,7772 2,716
France 23 6 6 5 5 0 270
Germany 1
Iceland 92 925 357
Latvia 100 4,700 1,508 389 233
Netherlands 561
Norway 77,200 76,760 91,900 110,500 141,114 93,315 47,992 41,000 54,477
Poland 22
Russia 42,440 49,600 28,041 44,537 44,545 50,207 67,201
United Kingdom 400 514 802 1,706 194 48 938 199
USSR 28,900 13,631 1

Misreported ( N a) -109,625 -18,647 -177
Discards 2,300

Total 118,700 97,819 139,062 165,973 72,309 135,496 103,376 103,598 134,219

Country 1999 2000

Denmark 106 1,375
Estonia 3,595 2,673
Faroe Islands 3,011 5,546
France
Germany
Iceland
Ireland 100
Latvia
Lithuania 2,085
Netherlands 661
Norway 53,821 31,778
Poland
Russia 51,003 49,100'
United Kingdom 662
Misreported (Na) -40,011
Misreported (VIa) -100
Discards

Total 72,848 92,557

IRussia.
2 Faroese catch revised from previously reported 7,628.
• Includes small by-catches in Sub-area 1and Division lIb.
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Table 3.12.3.a.3 Catch (t) of Mackerel in the North Sea. Skagerrak. and Kattegat (Sub-area IV and Division lIla).
(Data submitted by Working Group members).

Country 1986 1987 1988 1989 1990 1991 1992

Belgium 49 14 20 37 125 102
Denmark 23,368 28,217 32,588 26,831 29,000 38,834 41,719
Estonia 400
Faroe Islands 2,685 5,900 5,338
France 1,200 2,146 1,806 2,200 1,600 2,362 956
Germany, Fed. Rep. 1,853 474 177 6,312 3,500 4,173 4,610
Iceland
Ireland 8,880 12,800 13,000 13,136
Latvia 211
Netherlands 1,949 2,761 2,564 7,343 13,700 4,591 6,547
Norway 50,600 108,250 59,750 81,400 74,500 102,350 115,700
Sweden 1,300 3,162 1,003 6,601 6,400 4,227 5,100
United Kingdom 559 19857 1,002 38,660 30,800 36,917 35,137
USSR (Russia from 1990)
Romania
Misreported (l1a)
Misreported (VIa) 148,000 117,000 180,000 92,000 126,000 130,000 127,000
Unallocated 7,391 8,948 29,630 6,461 -3,400 16,758 13,566
Discards 7,431 10,789 29,776 2,190 4,300 7,200 2,980

Total 243,700 301,618 338,316 281,600 305,100 365,875 367,164

Country 1993 1994 1995 1996 1997 1998 1999 20001

Belgium 191 351 106 62 114 125 177 146
Denmark 42,502 47,852 30,891 24,057 21,934 25,326 29,353 27,720
Estonia
Faroe lsIands 11,408 11,027 17,883 13,886 3,288' 4,832 4,370 10,614
France 1,480 1,570 1,599 1,316 1,532 1,908 2,056 1,588
Germany, Fed. Rep. 4,940 1,479 712 542 213 423 473 78
Iceland 357
Ireland 13,206 9,032 5,607 5,280 280 145 11,293 9,956
Latvia
Netherlands 7,770 3,637 1,275 1,996 951 1,373 2,819 2,262
Norway 112,700 114,428 108,890 88,444 96,300 103,700 106,917 142,320
Sweden 5,934 7,099 6,285 5,307 4,714 5,146 5,233 4,994
Romania 2,903
Russia 3,525 635 345 1,672
United Kingdom 41,010 27,479 21,609 18,545 19,204 19,755 31,578 57,110
Misreported (IIa) 109,625 18,647 40,000
Misreported (Via) 146,697 134,765 106,987 51,781 73,523 98,432 59,882 8,591
Unallocated 983 236 1,102 3,147 4,946 3,197
Discards 2,720 1,150 730 1,387 2,807 4,753 1,912

Total 390,558 472,397 322,204 212,839 231,484 269,700 299,799 272,160

1Includes small catches in Divisions IIIb,d.
'Faroese catches revised from previously reported 1,367.
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Table 3.12.3.a.4 Catcb (t) of Mackerel in the Western area (Sub-areas VI and VII and Divisions VIIIa,b,d,e). (Data
submitted by Working Group members).

Country 1984 1985 1986 1987 1988 1989 1990 1991

Denmark 200 400 300 100 1,000 1,573
Estonia
Faroe Islands 9,200 9,900 1,400 7,100 2,600 1,100 1,000 4,095
France 12,500 7,400 11,200 11,100 8,900 12,700 17,400 10,364
Germany 11,200 11,800 7,700 13,300 15,900 16,200 18,100 17,138
Ireland 84,100 91,400 74,500 89,500 85,800 61,100 61,500 64,827
Netherlands 99,000 37,000 58,900 31,700 26,100 24,000 24,500 29,156
Norway 34,700 24,300 21,000 21,600 17,300 700
Spain 100 1,500 1,400 400 4,020
United Kingdom 198,300 205,900 156,300 200,700 208,400 149,100 162,700 162,588
USSR 200
Unallocated 18,000 75,100 49,299 26,000 4,700 18,900 11,500 -3,802
Misreported (Na) -148,000 -117,000 -180,000 -92,000 -126,000 -130,000
Discards 12,100 4,500 5,800 4,900 11,300 23,550

Grand Total 479,600 467,700 232,599 284,100 197,000 199,100 182,400 183,509

Country 1992 1993 1994 1995 1996 1997 1998 1999

Denmark 194 2,239 1,443 1,271 552
Estonia 361
Faroe Islands 2,350 4,283 4,248 2,4481 3,681 4,239
France 9,109 8,296 9,998 10,178 14,347 19,114 15,927 14,311
Germany 21,952 23,776 25,011 23,703 15,685 15,161 20,989 19,476
Ireland 76,313 81,773 79,996 72,927 49,033 52,849 66,505 48,282
Netherlands 32,365 44,600 40,698 34,514 34,203 22,749 28,790 25,141
Norway 600 2,552
Spain 2,764 3,162 4,126 4,509 2,271 7,842 3,340 4,120
United Kingdom 196,890 215,265 208,656 190,344 127,612 128,836 165,994 127,094
Unallocated 1,472 0 4,632 28,245 10,603 4,577 8,351 9,254
Misreported (IVa) -127,000 -146,697 -134,765 -106,987 -51,781 -73,523 -98,255 -59,982
Discards 22,020 15,660 4,220 6,991 10,028 16,057 3,277

Grand Total 236,079 248,785 251,646 270,476 213,272 196,110 218,599 192,486

Country 2000

Denmark 82
Estonia
Faroe Islands 4,863
France 17,857
Germany 22,901
Ireland 61,277
Netherlands 30,123
Norway
Spain 4,500
United Kingdom 126,620
Unallocated 0
Misreported (Na) -3,775
Discards 1,920

Grand Total 266,367

I Faroese catches revised from 2,158.
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Table 3.12.3.a.5 Landings (tonnes) of Mackerel in Divisions VIIIc and 1Xa, 1980-1999. Data snbmitted by
Working Gronp members.

Country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

Spain' 11,316 12,834 15,621 10,390 13,852 11,810 16,533 15,982 16,844 13,446

Portugal' 1,929 3,108 3,018 2,239 2,250 4,178 6,419 5,714 4,388 3,112

Spain' 2,719 2,111 2,437 2,224 4,206 2,123 1,837 491 3,540 1,763
Total' 4,648 5,219 5,455 4,463 6,456 6,301 8,256 6,205 7,928 4,875

TOTAL 15,964 18,053 21,076 14,853 20,308 18,111 24,789 22,187 24,772 18,321

'Division VIIlc.
'Division lXa.

Country 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Spain' 16,086 16,940 12,043 16,675 21,146 23,631 28,386 35,015 36,174 37,631

Portugal' 3,819 2,789 3,576 2,015 2,158 2,893 3,023 2,080 2,897 2,002

Spain' 1,406 1,051 2,427 1,027 1,741 1,025 2,714 3,613 5,093 4,164
Total' 5,225 3,840 6,003 3,042 3,899 3,918 6,737 5,693 7,990 6,165

TOTAL 21,311 20,780 18,046 19,719 25,045 27,549 34,123 40,708 44,164 43,796

lDivision VIIlc.
2Division IXa.

Country 2000

Spain' 30,061

Portugal' 2,253

Spain' 3,760
Total' 6,013

TOTAL 36,074

'Division VIIlc.
'Division lXa.
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Table 3.12.3.a.6 Mackerel (combined Southern, Western & North Sea spawning component).

Year Recruittnent SSB Landings MeanF
Age 0 Ages 4-8

thousands tonnes tonnes
1984 7478720 2645828 648084 0.2068
1985 3465860 2616406 614275 0.2013
1986 3575910 2632340 602128 0.2074
1987 5239640 2611702 654805 0.1999
1988 3731310 2687998 676288 0.2099
1989 4539060 2724120 585921 0.1653
1990 3437690 2580921 625611 0.1678
1991 3929230 2902582 667883 0.2084
1992 4985450 2938102 760351 0.2487
1993 6387130 2766249 825036 0.3066
1994 4946240 2611792 823477 0.3039
1995 5550350 2846404 756291 0.2915
1996 6590670 2932761 563585 0.2147
1997 5283160 3173685 569543 0.1960
1998 4787740 3300059 666678 0.2034
1999 7007220 3722444 608928 0.1756
2000 4280500 3814606 667158 0.1716
2001 4280500 4023000 0.1682

Average 4972021 2973944 665650 0.2137
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Table 3.12.3.a.7 Mackerel in the Western Area (Fishing Areas VI, VII and VIII).

Year Recruittnent SSB Landings MeanF
Age 0 Ages 4-8

thousands tonnes tonnes
1972 2003630 3083399 170775 0.D15
1973 4405000 3184063 219445 0.134
1974 3422830 3209338 298054 0.163
1975 4880290 2957247 491380 0.262
1976 5041170 2601410 507178 0.250
1977 953230 2584456 325974 0.123
1978 3322110 2765640 503913 0.166
1979 5462830 2433768 605744 0.233
1980 5421080 2069979 604761 0.261
1981 6983040 2157655 661762 0.211
1982 1838920 2048495 623819 0.212
1983 1358320 2293194 614287 0.205
1984 6520310 2290224 550929 0.194
1985 3124730 2261718 561292 0.201
1986 3151200 2288027 537615 0.173
1987 5025620 2340589 615380 0.214
1988 3340550 2466094 628000 0.233
1989 4270450 2484621 567400 0.192
1990 3105900 2331479 605937 0.201
1991 3592310 2664193 646169 0.220
1992 4379610 2694716 742305 0.262
1993 5579610 2453634 805039 0.336
1994 4156700 2217616 795723 0.332
1995 4188340 2369967 728742 0.306
1996 5023340 2374528 529464 0.226
1997 3546720 2465106 528835 0.208
1998 3240390 2484048 623411 0.219
1999 3503010 2733068 565132 0.202
2000 9953410 2636952 631085 0.212

Average 4165333 2515353 561709 0.213

606 ICES Cooperative Research Repon No. 246



Table 3.12.3.a.8 Mackerel. North Sea Spawning Component (Weight in 'DOO t).

Year

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Spawning
Stock Biomass

2850 i

27001

19001

15001

1113'

550'

580'

1249'

1097'

1036'

8264

7004

5834

4364

3364

2584

1894

1624

1684

Ill'

43'

36'

76'

110'

68'

Landings

208

530'

930'

822'

739'

323'

243'

1254

2264

1904

1384

1654

1884

1034

664

614

604

404

434

674

354

254

34

6

7

10,
_'
,

,
,

-',
'Hamre, 1. 1980 Rapp.P.-v. Reun.Cons.Int.Explor.Mer. 177:212-242.
'Report of the Mackerel Working Group 1975. ICES CM 19751H:3.
'Report of the Mackerel Working Group 1981. ICES CM 19811H:7.
4Report of the Mackerel Working Group 1989. ICES CM 1989/Assess: II.
'Estimations based on Mackerel Egg Surveys. ICES CM 20DO/G:01 Page 5.
'Since 1990 assumed by the Working Group to be 10,000 t.
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3.12.4 Western horse mackerel (Trachurus trachurus) (Divisions IIa, IVa, Vb, VIa,
VIIa--c,e-k, Vma,b,d,e)

State of stock/exploitation: The stock status is
undefined. The current fishing mortality is above F0.1.

Spawning stock biomass has decreased compared with
the mid-1980s and is estimated to continue to decline at
all levels of fishing mortality. Fishing mortality on the
youngest ages is increasing.

Management objectives: There are no explicit
management objectives for this stock.

Precautionary Approach reference points: ICES
withdraws the Bp, reference point. The reference point
Bp, (=500 000 t) was established in 1998 and was based
on the egg survey estimate of the SSB that produced the
exceptionally strong 1982 year class. This year class has
dominated the stock development since then and
recruinnent has not been at a comparable level. The
reference point needs to be revised in view of the
recruinnent experience over the last 20 years.

Advice on management: ICES advises that catches in
2002 be effectively limited to less than 98 000 t,
corresponding to F = 0.15 which in 2000 was
estimated to be Fo.1' ICES also recommends that the
TAC for this stock should apply to all areas in which
Western horse mackerel are fished, i.e. Divisions lla,
rna (western part), VI, Vb, IVa, VIIa--<; VIIe-k, and
Vrna,b,d,e. ICES also advises that in Divisions
VIIe,f directed horse mackerel fisheries in which
juveniles are abundant, and industrial fisheries in
which horse mackerel is taken as a by-catch, should
be prohibited.

Comparison with previous assessment and advice:
The assessment was done with the same method as last
year. The new assessment estimates much lower values
of recruinnent than the previous assessment. The SSB
has been adjusted considerably downwards and the
fishing mortality correspondingly upwards compared to
last year's assessment. The assessment is unstable.

Relevant factors to be considered in management: The
extraordinarily strong 1982 year class was nearly 20
times larger than the average of subsequent year classes

608

and 8 times larger than the second largest, the 1993 year
class, in the documented history of the fishery 1982
2000. The 1982 year class reached its maximum biomass
in 1987 and has decreased since then.

In the absence of outstanding year classes, sustainable
yield is unlikely to be higher than about 130000 t,
dependent on the exploitation pattern. It is therefore clear
that catches will have to be reduced unless another
outstanding year class is produced. It is not known how
abundant the more recent year classes are, but the
assessment indicates that they may be well below average
since 1996.

Recently fisheries in Divisions VIIeJ have token large
cakhes of mainly juvenile horse mackerel from the
western stock. There has been a clear change in the
age-structure of the catches from older to younger fish
since 1996. Therefore, ICES expresses concern about
this high exploitation ofjuvenile fish at a time when
the recruitment is at a low level

If the current increase in targeted juvenile mortality
continues, landings will have to be reduced at a Jaster
rate than that for an adult fishery. ICES recommends
that a management strategy similar to that for North Sea
Herring, in which both adult and juvenile mortality are
independently restricted, be explored for this stock.

If the fishing mortality in 2001 is the same as in 2000
the catch in 2001 will decrease below the 175 000 t
recorded for 2000. Continued fishing at the level
estimated for 2000 will result in a further reduction of
catch in 2001. The decline in SSB is estimated to
continue throughout 2002 and 2003.

The TAC has been overshot considerably since 1988,
except for 2000. However, the TAC has only been given
for parts of the distribution and fishing areas (ED
waters). ICES advises that if a TAC is set for this stock,
it should apply to all areas where western horse
mackerel are caught, i.e. Divisions lIa, Ilia (western
part), IVa, Vb, Via, VIla--<:, VIle-k and VIlIa,b,d,e.
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Catch forecast for 2002:
Basis: F(2001) = F(2000) = F 4-10 = 023; Landings (2001) = 155; SSB (2001) = 612.

F(2002) Basis SSB (2002) Catch (2002) Landings (2002)

0.15 Fo.,(2000), Basis for 490 98 98
last years advice

Weights in '000 t

Shaded scenario considered inconsistent with the precantionary approach.

SSB (2003)

457

429

Elaboration and special comment: There have been
changes in the distribntion of this stock, which has
resulted in additional fleets outside the TAC area
exploiting the stock. In 2000, the catches in the North Sea
were reduced drasticaJJy.

The recent history of this stock reflects the development
of a single large year class within the period of 17 years
for which data are available. The frequency of the
occurrence of such large year classes cannot be evaluated
on the basis of the short time-series.

As in previous years some countries with ruajor catches
did not carry out biological sampling programmes.
Although this has improved since 1998, the lack of

Catch data (fables 3.5.11.1 and 3.12.4.1--6):

biological data severely hampers the assessment. The
maturity ogive is not well estimated, and there is
uncertainty about natural mortality (0.15).

The assessment carried out uses the results of the
international horse ruackerel egg surveys. An egg survey
on this stock, carried out in 1998 estimated the spawning
stock biomass to be 1.4 million t. A new egg survey was
carried out in 2001. Preliminary results suggest a
considerable reduction in egg production.

Source of information: Report of the Working Group
on the Assessment of Mackerel, Horse Mackerel,
Sardine and Anchovy, September 2001 (ICES CM
2002/ACFM:06).

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 I 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 I 304
1999 Effectively limit catches to 200 0001 200 265 274 274

2000 Effectively limit catches to 200 0001 200 240 175 175
2001 Effectively limit catches to <224 OOOt <224 233

2002 Effectively limit catches to 98 OOOt <98
effectively limited to less than 98 000 t

JDivision Vb (ED waters only), Sub-areas VI and VII, Divisions Vllla,b,d,e. Weights in '000 t.
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Western horse mackerel (lIa,IVa,Vb,Vla,VlIa-c,e-k,VIIIabde)
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Table 3.12.4.1 Landings (I) of Horse mackerel in Sub-area II. (Data as submitted by Working Group members.)

Country 1980 1981 1982 1983 1984 1985 1986 1987

Denmark '19

France 1
, ,-

Germany, Fed.Rep +
Norway 412 22 78 214 3,272

USSR

Total + 412 23 79 214 3,311

Country 1988 1989 1990 1991 1992 1993 1994 1995

Denmark 200
Faroe Islands 964' 1,115 9,157' 1,068 950

France
,

55

Germany, Fed. Rep. 64 12 +
Norway 6,285 4,770 9,135 3,200 4,300 2,100 4 11,300

USSRlRussia (1992 -) 469 27 1,298 172 700 1,633

UK (England & Wales) 17

Total 6,818 4,809 11,414 4,487 13,457 3,168 759 14,083

Country 1996 1997 1998 1999 2000'

Denmark 1,755'

Estonia 22
Faroe Islands 1,598 799' 188' 132' 250'

France

Germany

Norway 887 1,170 234 2,304 841

Russia 881 648 345 121 84'

UK (England & Wales)

Total 3,366 2,617 2,544 2,557 1,175

1Preliminary.
'Included in Sub-area N.
'Includes catches in Division Vb.
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Table 3.12.4.2 Landings (t) of Horse mackerel in Sub-area IV and Division lIla by country. (Data submitted by
Working Group members).

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' 784'
Germany, Fed.Rep. + 139 30 52 + + 3 153
Ireland 1,161 412
Netherlands 101 355 559 2,0293 824 1603 6003 850' 1,0603

Norway" 119 2,292 7 322 3 203 776 11,728' 34,425'
Poland 2 94
Sweden 2
UK (Eng!. & 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

Counlry 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 45,314

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

USSRJRussia (1992 -)
_317' _750' -278'Unallocated + discards 12,482' -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'

Belgium 19 21 19
Denmark 2,048 8,006 4,409
Estonia 22
Faroe Islands 28 908 24
France 379 60 49
Germany 4,620 4,071 3,115
Ireland 404 103
Netherlands 3,811 3,610 3,382
Norway 13,129 44,344 1,246
Poland
Russia 2
Sweden 3,411 1,957 1,141
UK (Eng!. & Wales) 2 11 15
UK (N. Ireland)
UK (Scotland) 3,041 1,658 3,465
Unallocated + discards 737 -325 14,613

Total 31,247 64,725 31,583

I·Preliminary. ' Includes Division lIa. j Estimated from biological sampling.
• Assumed to be misreported. 5 Includes 13 t from the German Democratic Republic.
, Includes a negative unallocated catch of -4,000 t.
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Table 3.12.4.3 Landings (I) of Horse mackerel in Sub-area 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

UK (Eng!. &Wa1es) 9 5 + 38 + 996 198 404 475
UK (N. Ireland)
UK (Scotland) 1 17 83 214 1,427 138 1,027 7,834
USSR
Una1located + 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 3,369 2,150 590 341 2,326 572 498
Norway
Spain

, 2 I 3
UK (Eng!. & Wa1es) 44 145 1,229 577 144 109 208 612 56
UK (N.lreland) 1,970 273 767
UK (Scotland) 1,737 267 1,640 86 4,523 1,760 789 2,669 14,452
USSRIRussia (1992 -) 44
Una110cated + disc. 6,493 143 -1,278 -1,940 -6,9604 -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 20001

Derunark
Faroe Islands
France 221 25,007
Germany 414 1,031 209
Ireland 21,608 31,736 15,843
Netherlands 885 1,139 687
Norway
Russia
Spain
UK (Engl. & Wa1es) 10 344 41
UK (N.lreland) 1,132
UK (Scotland) 10,447 4,544 1,839
Una110cated +disc. 98 1,507 2,038

Total 34,815 65,308 20,657

I Preliminary.
'Included in Sub-area VII.
'Includes Divisions IlIa, Na,b and VIb.
4lncludes a negative una110cated catch of -7,000 l.
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Table 3.12.4.4 Landings (t) of Horse mackerel in Sub-area 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 1,477' 30,408' 27,368 33,202
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
Jreland 16 65 100 703 15 481
Netherlands 23,002 25,000 27,500' 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 (Eng!. & 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

Belgium + 1 18
Denmark 34,474 30,594 28,888 18,984 16,978 41,605 28,300 43,330 60,412

Faroe Islands 28
France 4,576 2,538 1,230 1,198 1,001 27,201
Germany, Fed.Rep. 7,743 8,109 12,919 12,951 15,684 14,828 17,436 15,949 28,549

Jreland 12,645 17,887 19,074 15,568 16,363 15,281 58,Oll 38,455 43,624
Netherlands 43,582 lll,900 104,107 109,197 157,llO 92,903 ll6,126 ll4,692 81,464
Norway

Spain 14 16 lJ3 106 54 29 25 33
UK (Eng!. & Wales) 4,488 13,371 6,436 7,870 6,090 12,418 31,641 28,605 17,464

UK (N. Jreland) 2,026 1,690 587 lJ9 1,093
UK (Scotland) + 139 1,992 5,008 3,123 9,015 10,522 lJ,241 7,931
USSRJRussia (1992-)

Unallocated + discards 28,368 7,614 24,541 15,563 4,0103 14,057 68,644 26,795 58,718

Total 135,890 192,196 201,326 188,135 221,000 200,256 330,705 279,100 326,474

Country 1998 1999 2000'

Belgium 18
Denmark 25,492 19,223 13,946
Faroe Islands 550
France 24,223 20,401
Germany 25,414 15,247 9,692
Jreland 51,720 25,843 32,999
Netherlands 91,946 56,223 50,120
Norway
Russia
Spain 50
UK (Eng!. & Wales) 12,832 8,885 2,972
UK (N.Jreland)
UK (Scotland) 5,095 4,994 5,152
Unallocated + discards 12,706 31,239 1,884

Total 249,446 161,654 137,766
1Provisional.
'Includes Sub-area VI.
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Table 3.12.4.5 Landings (t) of Horse mackerel in Sulrarea 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

, , , -,-
Spain 34,134 36,362 19.610 25.580 23,119 23,292 40.334 30.098 26,629
UK (Eng!. & Wales) + 1 I 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 (Eng!. & Wales) 68 6 70 88 123 753 20 924 430

USSRJRussia (I992 -)
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 20001

Denmark 1,728 4,818 2,584
France 1,844 74 7
Germany 3,268 3,197 3,760
Ireland 6,485

Netherlands 6,604 22,479 11,768
Russia
Spain 23,599 24.190 24,154
UK (Eng!. & Wales) 9 29 112
UK (Scotland) 249
Unallocated + discards 1,884 -8658 5,093

Total 38,936 46,129 54,121
iPreliminary.
'Included in Sub-area Vll.
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Table 3.12.4.6 Western horse mackerel (IJa,Na,Vb,Vla,Vlla-c,e-k,VIJIabde).

Year Recrui1Illent SSB Laudings MeauF
Age 0 Ages 4-10

thousauds tonues tonnes
1982 48822143 558571 41588 0.05
1983 370110 564279 64862 0.19
1984 1078406 599751 73625 0.21
1985 2230104 1390655 80521 0.09
1986 3552464 1922743 105665 0.14
1987 5025940 2451866 156247 0.08
1988 3404399 2868682 188100 0.09
1989 2676167 2630778 268867 0.10
1990 2023982 2235474 373463 0.17
1991 3017831 2135225 333600 0.18
1992 5321818 1934526 368200 0.18
1993 6014130 2031935 432000 0.14
1994 5635975 1705023 347842 0.12
1995 3506518 1567332 512995 0.20
1996 1094974 1977956 396448 0.09
1997 513813 1145086 442571 0.24
1998 368437 1485965 303543 0.20
1999 912290 1092142 273888 0.23
2000 1994428 862540 174927 0.23

Average 5134944 1640028 259945 0.15
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3.12.5 Blue whiting combined stock (Sub-areas I-IX, XII and XIV)

1997 year
classes is

mainly consisted of the strong 1996 and
classes. The strength of incoming year
unknown.

State of stock/exploitation: The stock is considered to
he outside safe biological limits. In recent years the
stock has rapidly decliued. SSB is estimated to have
heen at Bp, in 2000 and will he close to B Hm in 2001.
Fishing mortality has increased from around the
proposed Fp, in 1997, to well above Fp, in 1998 and
1999, and well above Fum in 2000. Total landings in
2000 were 1.4 million t, far above the ICES
recommended catch of 800 000 t. Landings in 2000

Management objectives: At present there are no
agreed management objectives for this stock and there
is no agreed TAC for the combined area. It has heen
suggested by NEAFC, based on previous ICES advice,
that the fishery should he managed with a constant
catch of 650 000 t.

Precautionary Approach reference points (proposed in 2000):
The reference ooints are orovisional as there is doubt about the oresent oroductivity of the stock.

ICES considers that: ICES proposes that:

B Hm is 1.5 mill t Bp, he set at 2.25 million t

Fum is 0.51 Fp, he set at 0.32

Technical basis

Bp,= BHm exp(I.645*cr) cr=0.25

at the present level of fishing mortality, to helow Blim in
2002.

Blue whiting is widely distributed in the eastern North
Atlantic. Its distribution extends from the Strait of
Gibraltar to the Barents Sea. It consists of several
populations with genetic "leakage" hetween them, but it
is treated as one stock as it so far has not been possible
to define an unambiguous border hetween populations.

Comparison with previous assessment and advice:
The present assessment is in accordance with the
assessments made in 1999 and 2000.

Current exploitation rate and pattern mean that very
few year classes support the fishery. The year classes
dominating in the fishery are harvested heavily hefore
they can reproduce or reach full growth potential. The
estimate of year class strength for such young age
groups is uncertain. There has heen a shift towards
dominance of the younger ages in the stock in recent
years, in accordance with the increased fishing
mortality.

Advice on management: ICES recommends that the
f'lShery in 2002 for blue whiting in all areas be closed
until a rebuilding plan has been implemented
including provisions described below.

Rebuilding plan: A rebuilding plan should he
established in which the fishing mortality is reduced to
a low level nntil SSB has increased to above Bp,. An
inherent part of this plan must ensure that the entire
catch taken by the fisheries is controlled and regulated.
At present 86 % of the catches is not subject to TACs.
The rebuilding plan must ensure that the TAC applies
to all areas in which blue whiting are distributed. In
addition, measures must he taken to eliminate catches
of juvenile blue whiting that are taken as by-catch in
the mixed industrial fisheries. A reduction in F in 2001
would accelerate the rebuilding process.

Relevant factors to be considered in management:
The fishery is largely unregulated and the exploitation
rate is not sustainable. The spawning stock biomass
reached a peak in 1999 due to the strong year classes
1995, 1996 and 1997, and is expected to decline rapidly

Catch forecast for 2002:
Basis:F,2001 = F,zooo' = 0.86; Landings,zoo, = 1.159; SSB in 2001 = 1.514.

F(2002) Basis Catch Landings SSB in year 2002
onwards (2002) (2002)

SSB in year 2003

0.00 No fishing 0 0 1430 1925

tl¥n!!i!iBHHllliilll!i1[lM!{_jHli;M\liHl;ll~lmlH;Fiil~HMUIWi;mHKHll~MiiHMllIM1MmIHMl11i-ll&lliJii';n
lGlMgIKmMHlilliHilj~iM!(~oomHi!Mlmi l@ii!~aiii!iirMM~iHi!lim HiilHiliWl~~lmmMHiliM ;lMWiiiliiiilll3lBMiMMH
iil;~MimiMKlmlH1Hlll!!1$l!t_klMmlHl%K;tMSlimmtlM!!a5%1% !!ili!illimta~!mliIIMIMrllmimi!litffit:MjM111KMl
1mB5miiMilbMiMmill#i&1!{~ilOO}lliililN;MMiill!!llhMi!t!~lim IMH%lltHallSlllllHllL1MlllHII111411WilH1MiiM
iIMIi"%lHIll!lllilIMtllisC;:;::WiMHIWii!lit$.liilE @li@!ilWIE!HlilmiWrnl@!liiliiMiim iiiliHiiMltJ!iil.miilMEm
lqjj{6mMHiHHWmilillli~JIIHmiIIIIHlmi:gn!!IHmimiii~iMlI IlmlllM;lHU~ltMlmiM1H1UIllll!matjUmlIH
Weights in '000 l, Mean F, ages 3-7.
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Shaded scenarios considered inconsistent with the
precantionary approach. SSB is not likely to rebuild to
Bp• in the short tenn, even with no fishery.

Medium- and long-term projections: Medium tenn
projections were made using two assumptions on
fishing mortality for 2001, one assumption sets F at
status quo and the other uses a lower F of 0.4. These
projections suggest that the stock will reach Bp• with a
high probability in 5-10 years at an F of 0.15 or lower
from 2002 onwards.

Most countries that have substantial catches from this
fishery sample the catches adequately. Sampling from
the mixed industrial fishery in the North Sea is not
satisfactory at present.

Estimates of spawning biomass by acoustic surveys are
well above the level indicated by the assessment.
Although the acoustic surveys may be indicative for the
trends in biomass, the absolute values are considered
not fully representative.

The analytical assessment is based on catch data,
acoustic surveys and commercial CPUE data.

Source of information: Report of the Northern Pelagic
and Blue Whiting Fisheries Working Group, April
2001 (ICES CM 200I/ACFM:17).

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comment: Most of the
catches are taken in the directed pelagic trawl fishery in
the spawning and post-spawning areas (Divisions Vb,
Vla,b and Vllb,c), but juveniles are also caught in a
mixed industrial fishery in Sub-area IV and Division
lila and in the pelagic trawl fishery in the northern
areas (Sub-area I and II, Divisions Va, XIVa,b). These
fisheries in the northern areas have taken 340000 
1 390 000 t per year in the last decade while catches in
the southern areas (Sub-area VIlI, IX, Divisions Vlld,e
and g-k) have been stable in the range of 25 000
34000 t. The Portuguese and Spanish fleets do not
target blue whiting in Division lXa, only a small pair
trawl fleet takes blue whiting as a target species fishing
in Spanish waters (Divisions VllIc and lXa). The catch
taken by this fleet is only a very low percentage of the
total catch. In Division IXa blue whiting is taken as by
catch in mixed trawl fisheries. There are significant
discards in this'division.

Catch data (Tables 3.12.5.1-6):

Average Current
Fmox

FO.1

Fmed

Fish Mort
Ages 3-7

0.864
0.790
0.203
0.299

Yield/R

0.Q45
0.045
0.D38
0.042

SSBIR

0.058
0.063
0.183
0.141

~.~!~
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 sbould not exceed the proposed Fp• 628

2002 Rebuilding plan

'NEAFC proposal for NEAFC regions I and 2. Weights in '000 t.
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Table 3.12.5.1 Landings (tons) of BLUE WHITING from the main fisheries. 1987-2000. as estimated by the
Working Group,

Area 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Norwegian Sea

Fishery

(Subareas I+II

and Divisions

Va.xrva-b) 123,042 55,829 42,615 2,106 78,703 62,312 43,240 22,674 23,733 23,447 62,570 173,676 182,436 276,545

Fishery in the

spawning area

(Divisions Vb,

VIa, VIband

VIIb-c) 446,287 426,037 475,l79 463,495 218,946 318,081 347,101 378,704 423,504 478,077 514,654 827,194 940,881 996,577

Industrial mixed

Fishery

(Divisions Iva-c,

Vbandilla) 62,689 45,143 75,958 63,192 39,872 65,974 58,082 28,563 104,004 119,359 65,091 94,881 106,609 114,477

Subtotal northern

Fishery 632,018 527,009 593,752 528,793 337,521 446,367 448,423 429,941 551,241 620,883 642,315 1,095,751 1,229,926 1,387,599

Southern fishery

(Subareas VIII+IX,

Divisions VIId,e,g-k) 32,819 30,838 33,695 32,817 32,003 28,722 32,256 29,473 27,664 25,099 30,122 29,400 26,402 24,654

Grand total 664,837 557,847 627,447 561,610 369,524 475,089 480,679 459,414 578,905 645,982 672,437 1,125,151 1,256,328 1,412,253

Table 3.12.5.2 Landings (tous) of BLUE WHITING from the directed fisberies (Sub-areas 1and 11. Division Va,
XIVa and X1Vb) 1987-2000, as estimated by the Working Group,

Country 1987 1988 1989 ) 1990 1991 1992 1993 1994 ) 1995 ) 1996 1997 1998 1999 2000

Fames 9,290 1,047 345 44.594 11.507 17,980

Gennany 1,010 3 1.341 2 3 32 78

Greenland

Iceland 4,977 369 302 10,464 64,8634 99,092 146,903

Netherlands 72 25 63 435

Norway 566 100 912 240 58 1,386 12,132 5,455

Poland 56 10

UK. (Eng.&Wales)

USSRJRussia 1) 112,686 55,816 35,250 1,540 78,603 61,400 43.000 22,250 23,289 22,308 50,559 51,042 65,932 103,941

Estonia 377 161 904

Latvia 422

Denmark 15 7,721

Total 123,042 55,829 42,615 2.106 78.703 62,312 43,240 22,674 23,733 23,447 62,570 173,676 182,436 276,545

) From 1992 only RUSSIa

2) Includes Vb for Russia.

3) Icelandic mixed fishery in Va.

4) include mixed in Va and directed in Vb.
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Table 3.12.5.3 Landings (tons) of BLUE WHITING from directed fisheries (Division Vb,Vla,b, VIIb,c. VIIg-k and
Sub-area XII) 1987-2000, as estimated by the Working Group.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Denmark 2,655 797 25 3,167 770 269 5051 19,625 11,856

Farces 70,625 79,339 70,711 43,405 10,208 12,731 14,984 22,548 26,009 18,258 22,480 26,328 93.234 129,969

France 2,190 1,195 720 6,442 12,446 7,984 6,662 13,481

Gennany 3,850 5,263 4,073 1,699 349 1,307 91 6,310 6,844 4,724 17,891 3,170 12,655

Iceland 61,438 113,280

Ireland 3,706 4,646 2,014 781 3 222 1,709 25,785 45635 35,240 25,200

Netherlandi) 5,627 800 2.078 7,280 17,359 11,034 18,436 21,076 26,703 17,644 23.676 27,884 35,408 46,128

Norway 191,012 208,416 258,386 281,036 114,866 148,733 198,916 226,235 261,272 337,434 318,531 519,622 475,004 460,274

UK (Scotland) 3,315 5,071 8,020 6,006 3,541 6,849 2,032 4,465 10,583 14,325 33,398 92,383 98,853 42,478

USSRJRussia 3) 165,497 121,705 127,682 124,069 72.623 115,600 96,000 94,531 83,931 64,547 68,097 79,000 112,247 141,257

Japan 918 1,742 2,574

Estonia 6,156 1,033 4,342 7754 10,605 5,517 5,416

Latvia 10,742 10,626 2,160

Lithauen 2,046

Total 446,287 426,037 475,179 463,495 218,946 318,081 347,101 378,704 423,504 478,077 514,654 827,194 940,881 996,577

) Includmg some directed fishery also In Division IVa.

2) Revised for the years 1987, 1988, 1989, 1992,
1995,1996,1997
3) From 1992 only Russia

Table 3.12.5.4 -Landings (tons) of BLUE WHITING from the mixed industrial fisheries and caught as by-catch in
ordinary fisheries in Divisions IlIa, IVa 1987-2000, as estimated by the WG.

) Includmg drrected fishery also In DivlSlon IVa.

2) Including mixed industrial fishery in the Norwegian Sea

3) 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.

Country 1987 1988 1989 1990 1991 1992 1993 3
) 1994 1995 1996 1997 19982 1999 2000

Denmark 28,541- 18,144 26,605 27,052 15,538 31,189 41,053 19,686 12,439 51,832 26,270 56,472 45,013 38,109

Faroes 7,051 492 3,325 5,281 355 705 1,522 1,794 - 6,068 6,066 296 265 42
Germany') 115 280 3 - - 25 9 - - - - -

Netherlands - - - 20 - 2 46 - - - 793 -

Norway 24,969 24,898 42,956 29,336 22,644 31,977 12,333 3,408 78,565 57,458 27,394 28,814 48,338 73,006

Sweden 2,013 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

UK - 100 7 - 335 18 252 - - 1 - -

Total 62,689 45,143 75,958 63,192 39,872 65,974 58,082 28,563 104,004 119,359 65,091 94,881 106,609 114,477
...

Table 3.12.5.5 Landings (tons) of BLUE WHITING from the Southern areas (Sub-areas VIII and IX and Divisions
VIIg-k and VIId,e) 1987-2000, as estimated by the Working Group.

Country 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Netherlands 450 10 10'

Norway 4

Portugal 9,148 5,979 3,557 2,864 2,813 4,928 1,236 1,350 2,285 3,561 2,439 1,900 2,625 2,032

Spain 23,644 24,847 30,108 29,490 29,180 23,794 31,020 28,118 25,379 21,538 27,683 27,490 23,777 22,622

UK 23 12 29 13 5

France 1

Total 32,819 30,838 33,695 32,817 32,003 28,722 32,256 29,473 27,664 25,099 30,122 29,400 26,402 24,654

1) Directed fishenes In VIlla
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Table 3.12.5.6 Results of stock assessment Blue Whiting, Output from final AMCI run.

Year Recruitment SSB Landings MeanF
Age 0 Ages 3-7

thousands tonnes tonnes
1981 5550240 3496846 909556 0.238
1982 24356160 2648940 576419 0.184
1983 24189990 1791259 570072 0.215
1984 13774480 1562920 641776 0.265
1985 12128640 1819209 695596 0.327
1986 11071540 2125704 826986 0.480
1987 9179300 1803309 664431 0.399
1988 11597640 1532708 553446 0.487
1989 28310490 1463991 625433 0.510
1990 11547080 1415128 561610 0.458
1991 7717350 1872460 369524 0.234
1992 6331630 2456247 474245 0.169
1993 7522430 2358046 480679 0.189
1994 10344360 2271753 459414 0.191
1995 30675990 2017171 578683 0.245
1996 44687970 1847190 644273 0.327
1997 21564440 1987498 646652 0.326
1998 10602820 2515858 1125151 0.506
1999 21181860 2682051 1256328 0.488
2000 6802300 2085705 1413145 0.921
2001 1232100 1514000 0.860

Average 15255658 2060381 703671 0.382

Table 3.12.5.7 Blue Whiting. Medium term projections.

Blue Whiting: Medium term predictions

Probabilities ('Yo) Year when risk Year when prob. Catch in Catch in

B<Blim B<Blim B>Bpa B>Bpa B<Blim B>Bpa 2001 2002

2002 2010 2002 2010 is below 10% is above 90% 25% 50% 75% 25% 50% 75%

Fixed F in all years from 2002 onwards; F2001 =0.4
F-value from 2002

0.00 1 0 53 100 2002 2003 723 784 853 0 0 0
0.10 1 0 48 100 2002 2003 202 222 278
0.15 1 0 45 97 2002 2003 297 325 358
0.20 1 0 43 85 2002 2003 388 425 468
0.25 1 0 41 62 2002 2004 475 520 573
0.32 1 9 37 30 2002 591 647 714

Fixed F in all yeats from 2002 onwards; f2001 = 0.86 (F 2000)
f-value from 2002

0.00 19 0 11 100 2003 2004 1321 1434 1561 0 0 0
0.10 23 0 2 100 2003 2006 149 164 182
0.15 25 0 2 96 2003 2007 220 242 267
0.20 27 0 2 83 2003 287 316 350
0.25 29 1 1 60 2004 352 388 429
0.32 32 12 1 27 439 483 536

F at F2000 in all years
0.864 61 100 0 0 1321 1434 1561 972 1077 1197
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3.12.6 Deep-water Fisheries Resources south of 63°N

These resources are assessed on a bi-annnal basis and
Coop. Res. Rep. 242 (2000) includes an overview of
these resources and their status. The advice given in

2000 is clarified below in an answer to NEAFC and
Norwegian requests for further infonnation.

3.12.6.a Answer to Special Request on the Management of Deep-water Species

. NEAFC requested ICES to consider the following with
regards to deep-sea species:

Use of life history parameter as a basis for
management

a)

b)

c)

d)

Characterize and classify the most important
deep-sea species (listed in Annex 2 in the
request) according to their life history strategies
and rank them by vulnerability to exploitation
together with more well known deep-sea species,
e.g., redfish and Greenland halibut;
Clarify advice statements for stocks where little
biological infonnation is available in order to
generate consistency in advice (as outlined in
Annex I pt 1-3 of the request);
Give established reference points used as basis
for statements on stock status (as outlined in
Annex I pt 5 in the request); and
Provide advice on how to improve data
collecting systems and advice on appropriate
improvement for monitoring deep-sea resources
(as outlined in Annex I pt 6 of the request).

As noted above management should be based on
population dynamic information. However, for deep
water species such data are largely lacking and much of
the scientific basis for management must therefore be
taken from the general biology of the species. There is a
well-developed theoretical framework on life history
dynamics as a basis for scientific advice on exploitation.

ICES has used life history parameters to rank the
species according to productivity which, according to
the theoretical framework should be informative guides
on vulnerability to exploitation:

• For a given fishing mortality, stocks of lower
productivity will decrease faster than more
productive stocks.

Norway requested ICES:

To evaluate the present assessment approach of
treating different species of deep-water sea fish
resources as one unit.

This is essentially the same request as a) above.
Answers to the two requests are therefore combined in
this section of the ICES advice on fishery management.

Answer to point a) of the NEAFC request and to
Norway

ICES considers that evaluation of stock status on each
species should be done based on the population
dynamics of that specific species and that all deep-water
species should not be treated as having the same
popnlation dynamics. ICES has in its advice assessed
the stocks individually based on available data. The
ranking reqnested by NEAFC further enlightens the
differences in population dynamics among deep-water
species.
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• Once depleted, the more productive species
will be able to rebuild more quickly.

Vulnerability includes many factors in addition to
species life history. Some factors are biological, e.g.
aspects of species biology like shoaling, migrations,
habitat preferences, whereas others reflect the fisheries,
e.g., markets for the species and fleet capacity. Many
deep-water species are widely distributed, and features
of their life history may not be constant across their
range or may change in response to exploitation. For
these reasons life history parameters are usefu~ but not
perfect guides to sustainable management. However,
because the most and best information is available on
life histories they are the primary guide at this time.

Below, deep-water species are ranked by their life
history parameters, which are indicators of productivity.
As noted above this means that those stocks ranked as
more vulnerable will be those stocks for which
detrimental impacts of fishing will be more difficult to
reverse.
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Ranking the deep-water species according to life
history parameters

Annex II of the NEAFC lists the following species:

Conunon Name Scieniiifc Name
Blue ling Molva dyvterygia
Ling Molva rnalva
Tusk Brosme brosme
Roundnose grenadier Coryphaenoides

rupestris
Black scabbardfish AphanoDus carbo
Greater silver smelt Argentina silus
Orange roughy Hoplostethus at/anticus
Red sea bream Pagel/us

bogaraveo
Greater forkbeard PhVcis blennoides
Alfonsinos Beryx spp.

Available information on life history characteristics was
compiled, and the deep-water species were ranked
together with three reference species; redfish (Sebastes
marinus and S. mentel/a) and Greenland halibut
(Reinhardtius hippoglossoides). The three reference
species have been exploited for an extensive period
within the ICES area, and more data on their biology
and population dynamics are available than for other
deep-water species. The ranking was made on the basis
of several biological parameters: longevity, growth,
natural mortality, fecundity, and length or age at first
maturity (Tables 3.12.6.a.2-6). Rank 1 is assigned to the
species for which the sustainable catch level should be
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the lowest fraction of the vlfgm biomass. Less
vulnerable species were assigned higher ranks. Where
the biological parameters were considered to be quite
similar between two or more species the same rank was
assigned. The available data did not allow ranking of all
species (or species groups) according to all parameters.
The species with no data are listed at the top of the
tables and given no rank (as indicated by"?"). Some
parameters may be highly correlated. For example,
longevity, growth rate and natural mortality are most
often derived from the same data, or they may rely upon
the same, unverified, assumptions. It is then to be
expected that these different parameters provide the
same species ranking.

The estimated life history parameters used to rank the
species are taken from the literature. Numbers given
may have been estimated by different methodologies,
have wide confidence intervals, or apply to local areas
or environments. Where data are available from the
ICES areas they were preferred. When no information
was available information was extrapolated from other
areas. Parameter estimates from the Merliterranean,
where at least growth is clearly different, were not
included in the analyses.

In order to summarise the detailed information, a simple
rank average was produced and the species (or species
groups) were ordered (Table 3.12.6.a.l). This analysis is
of course crude. It should be emphasised that the
underlying data are of variable quality and that new
information is needed for several species in order to
achieve a more reliable ranking. Nonetheless, the main
pattern as indicated is believed to be robust.
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Life history parameter Rank
average

Species Longevity Growth Natural Fecundity Length (?
rate Mortality and age a ignored)

first
maturity

Greater Forkbeard 4 ? ? ? ? ?

[Deep water squalid sharks: Centroscymnu 2 ? 1 1 2 1.5
coelolepis Centrophorus squamosus

Orange roughy 1 1 1 4 1 1.6

Roundnose grenadier 2 3 2 3 2 2.4

Sebastes 3 2 2 4 2 2.6

Greenland halibut 4 3 3 3 3 3.2

Greater silver smelt 3 5 ? 2 3 3.3

usk 4 ? 2 6 3 3.8

Black scabbardfish 4 6 3 ? 3 4.0

Blue ling 3 ? ? 5 4 4.0

Ling 4 ? 3 5 4 4.0

Red (Blackspot) Seabream 4 4 ? 4 5 4.3

Beryx decadactyius 5 4 ? ? 5 4.7

Beryx spiendens 5 5 ? ? 5 5.0

Table 3.12.6.a.1 Summary of ranking of the deep-water species and the reference species redlish and Greenland
halibut. A low rank means high vulnerability. Cases where no rank could be assigned due to lack
of iuformation are indicated by"?". The overall rank in the rightmost column is an average of the
available ranks in each row.
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Longevity

Estimates of longevity are based upon maximum age
observed from otolith readings (Table 3.12.6.a.2). For
several species age is difficult to determine and age
readings may not be validated. Although some
validatious have been attempted, satisfactory validations
in the sense of Beamisb and McFarlane (1983) are only
available for few deep-water species. For orangeroughy
and roundnose grenadier, age validation has been
carried out, but results apply only to juveniles (Gordon

and Swan, 1996; Mace et ai., 1990). For orange roughy
and Sebastes, radiometric dating of otolith cores has
been camed out, and the results suggest longevity in
accordance with otolith growth zone readings (Fenton et
al., 1991; Francis 1995; Kastelle et al., 2000; Smith et
al., 1995).

Orange roughy, rouudnose grenadier, and the deep
water squalids have the longest life-spans. Most of the
other species have intermediate longevity (15-30 yrs),
but the Beryx species are relatively short-lived.

Table 3,12.6.a.2 Deep-water species ranked according to longevity.

Rank Species Longevity (years) Authors
1 Orange roughy 125 Aonala and Sullivan, 1996; Tracey

and Hom, 1999
2 Roundnose grenadier >60 Allain and Lorance, 2000; Bergstad,

1990; Kelly et al., 1997
2 Deep water squalid sharks

Centroscymnus coelolepis -
CentrolJhorus souamasus 60-70 Clarke, in oress, and WD

3 Sebastes 45-50 Nedreaas, 1990

3 Blue ling -30 Bergstad and Hareide 1996;
Magnusson et al. 1997

3 Greater silver smelt -35 Bergstad, 1993
4 Greenland halibut 15-20 ICES Arctic Fisheries WG

4 Ling -20 Bergstad and Hareide 1996;
Magnusson et al. 1997

4 Tusk -20 (?) Bergstad and Hareide 1997;
Mal!11usson et al. 1997

4 Black scabbardfish 8 Morales-Nin et al., 1996
12 from whole otoliths FAIR 1999; BASBLACK 2000
-25 from sections

4 Red (Blackspot) Seabream 16 Menezes et al., 2001
4 Greater Forkbeard 15 ? FAIR 1999, Sub-t. 5.12, Doc.55
5 Beryx decadactylus 13 Krug et aI., 1998
5 Beryx Splendens 11 Krug et aI., 1998

Growth rate

The k parameter of the von Bertalanffy growth equation
is used here as an expression of growth rate and species
with the lowest ranks have the lowest growth parameter
(Table 3.12.6.a.3). This coefficient represents the rate at
which the individuals of a species reach their asymptotic
length, while L. is a measure of asymptotic size
(Francis, 1996). However, these two parameters are
highly correlated and strongly different. L..k pairs may
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fit properly the same set of length-at-age data,
especially when the full age range of the population is
not represented in the sample. This may for example be
a great problem for black scabbardfish for which both
juveniles and adults are lacking in samples from the
west of the British Isles and off Portugal (only sub
adults (a "sub-adult" is a juvenile, but a rather large
juvenile approaching maturity) are caught). Ripe
specimens have only been found near Madeira and the
Azores.
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Table 3.12.6.a.3 Deep-water species ranked according to growth rate.

Rank Species Growth rate, k (i') Authors/comments
? Ling Probably Rank 3
? Blue ling Probably Rank 3
? Tusk Probably Rank 2
? Greater Fork beard
? Centroscymnus coelolepis

Centrophorus squamosus
1 Orange rougby 0.06-0.07 Annala and Sullivan, 1996; Tracey

and Hom, 1999
2 Sebastes 0.06-0.11 Nedreaas, 1990
3 Roundnose grenadier

6 0.105 Bergstad, 1990

I' 0.100
6 0.128 Kelly et al., 1997
I' 0.101 Allain and Lorance, 2000
6 0.06
I' 0.06

3 Greenland halibut 0.02-0.03 (probably Bowering and Nedreaas 2001
underestimated) (growth curves linear)

4 Red (Blackspot) Seabream Menezes et al., 2001
6 0.17
I' 0.102

4 Beryx decadactylus Menezes et al., 2001
6 0.11
I' 0.165

5 Greater silver smelt Bergstad, 1993
6 0.20
I' 0.17

5 Beryx splendens Menezes et aI., 2001
6 0.134
I' 0.141

6 Black scabbard fish 0.251 Morales-Nin et al., 1996

Based on the growth data, orange rougby is again the
species with the lowest rank. Black scabbardfish
appears to be much faster growing. The estimated k is
based upon the age reading from Morales-Nin and Sena
Carvalho (1996), however, the ages estimated from
sectioned otoliths, e.g., as used by Connolly and Kelly
(FAIR 1999), would provide a much lower k parameter.
The results from the recently finished BASBLACK
project suggest that growth rate is rather higb (see WD
by Figueiredo et al. 2001).
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Natural mortality

Estimates of the natural mortality of deep-water species
were derived either from catch curves of unexploited
stocks (roundnose grenadier, tusk) or from crude
estimates according to the maximum age observed in
the populations (Annala and Sullivan, 1996; Anon.
20ooa). Such data were only available for a few species
(Table 3.12.6.a.4).
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Table 3.12.6.a.4 Deep-water species ranked according to natnral mortality rate.

Rank Species Natural mortality, M (i') Authors/comments
? Blue ling
? Greater silver smelt
? Red (Blackspot) Seabream
? Greater forkbeard
? Centroscymnus coelolepis

Centrophorus squamosus
? Alfonsino (Beryx spp.)
I Orange roughy om- 0.045 Annala and Sullivan, 1996; Tracey

and Horn, 1999
2 Sebastes 0.1 ICES Arctic Fisheries WG

2 Roundnose grenadier 0.1 Lorance et of., in press
2 Tusk 0.1-0.2 Anon.2000a
3 Greenland halibut 0.15 Value used by ICES WGs

3 Black scabbard fish 0.17 Martins et 01., 1989
3 Ling 0.2-0.3 Derived from Z estimates compiled

by SGDEEP 2000.

Fecundity and reproductive processes

Deep-water species are adapted to an environment
where disturbance may be weaker or more rare than in
the more shallow water ecosystems. Life history theory
predicts several features of their reproductive biology.
Deep-water species may have developed a reduced
fecundity balanced by a much higher survival of adult
fish. For the long-lived species, the total egg production
of an adult may be spread over a long period and this
may be necessary to ensure sufficient recruinnent.
Reduction of the adult biomass by fishing may thus
have a stronger negative effect on the deep-living fishes
than for species living on the shelf. Data on fecundity
are still limited (Table 3.12.6.a.5), as is exact
information on reproductive strategies in general. There
may also be geographical variations. E. g. the roundnose
grenadier to the west of Britain appears to spawn at least
2 batches per year (Allain, 1998, 1999, in press) and the
spawning period may be protracted. However, in the
Skagerrak, the same species appears to have a single
well-defined late autumn spawning period (Bergstad
and Gordon, 1994).

The estimate of fecundity may have a very different
meaning in terms of resilience to exploitation and/or
capacity of recovery, depending on the early life history
and dispersion processes of larvae. Early life history
processes are generally poorly known for deep-water
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species. There is probably a potential for compensation
to exploitation, but the actual potential may be very
limited The fecundity of orange roughy may increase as
the stock reduces (Koslow, et 01., 1995), however this
may not be the case for all stocks (Clark, et 01., 2000).
The scope for compensation would seem very limited
for the deep-water squalids.

Within teleosts, there should be a major difference
between species that have a short spawning period, such
as the orange roughy, and species that spawn all year
round or during most of the year (e.g. roundnose
grenadier west of Britain, greater argentine in the
Skagerrak). The survival rate of eggs, larvae and early
juveniles would be expected to be different for species
for which a short spawning period is finely tuned to
some expectedly "optimal" survival conditions for the
spawned eggs, and for species whose progeny is
dispersed more widely in space and time. This leads to a
"success of reproduction" parameter. This is very poorly
known for deep-water species. However, for the orange
roughy, the recruinnent seems to be episodic (Clark,
1998; Clark, et 01., 2000; Koslow, et 01., 2000). 11 could
be argued that the recrninnent of species that spawn all
year round should be less variable as it is more likely
that a more constant proportion of the progeny
encounters favourable conditions, while for the orange
roughy the conditions are either good or bad for all of a
given year class of one population.
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Rank Species Fecnndity Anthors
Total (N..i') relative(N. kg",i')

? Black scabbard fish
? Greater fork~d
? A1fonsino
1 Deep water squalid sharks

Centroscymnus coelolepis 7 - 11 (3) 1 or 2 (5) Girard and Du Buil.
1999; Girard, 2(00)

13 Clarke, WD

Centrophorus squamosus 8 -19 (4) I or 2 (5) Girard and Du Buil.
1999; Girard, 2000

8 Clarke, WD
2 Greater silver smelt Few thousand
3 Greenland halibut 20000-70000 Gundersen et aJ.

1999

3 Roundnose grenadier (2) 23000 25000 Allain, 1998, 1999,
(2 500 - 70 000) in press

4 Red (B1ackspot) Sea Bream 290000-1125000 Krug, 1998
4 Orange roughy (1) 28 000 - 385 000 38000 Berrehar, DuBuit,

(II 000 - 136 000) Lorance,
unpublished

4 Sebastes mentella 30 000 - 40 000 40000 Shibanov V. per.
Comm. (lrminger

--- Sea)
5 Ling Millions
5 Blueling Millions
6 Tusk Millions

Table 3.12.6.a.5 Deep-water species ranked according to fecundity.

(1) Data for the North-east Atlantic; values from the
southern hemisphere are lower due to the smaller
size of the fish.

(2) per batch.

(3) Ovarian fecundity: number of simultaneous ovules
in the ovaries.

(4) Uterine fecundity: number of simultaneous
embryos in the uterus.

(5) Hypothetical mean number of pup/year/female
estimated from the ovarian or uterine fecundity,
and duration of the reproductive cycle derived
from indirect method.

Lengtb and age at first maturity

Length at first maturity is known for many species
(Table 3.12.6.a.6). Age at first maturity is less often
determined, and the estimates frequently depend on
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assumed rather than validated age data. It is difficult to
rank the species according to these criteria, The
parameter of interest is not the length or age per se,
rather at what stage in their life they start to reproduce.
A better basis for the ranking would have been
age/length at first maturity as a proportion of an
estimate of maximum age/length, A precise proportion
could not be derived for all species, but an approximate
measure was used whenever possible as basis for the
final ranking given in Table 3.12.6.a.6.

Data from Australia and New Zealand suggest that
orange roughy matures at a very high age (25-30 yrs),
but this is not reatly late in life for a species with a life
span of 100 years or more. Others may spawn for the
first time at an age corresponding to a half or a third of
their maximum Iife-span.The lings and tusk grow to
about half their maximum size before maturing, but
others such as roundnose grenadier and greater silver
smelt are comparatively big when spawning for the first
time.
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Table 3.12.6.a.6 Deep-water species ranked according to length and age at first maturity.

Rank Species Length at frrst Age at frrst maturity Authors
maturity (em) (vears)

? Greater Forkbeard
1 Orange roughy (1) Berrehar, Du Buit, Lorance,

3 48 unpublished
'i' 52

2 Sebastes 12-15 ICES Arctic Fisheries WG
2 Roundnose grenadier (2) Bergstad, 1990

3 8
'i' 10
3 13.3 (pAFL) Allain, 1998, 1999, in press; FAIR,
'i' 14.2 (PAFL) 1999, Iceland

2 Centroscymnus coelolepis
3 86 Girard and Du Buit, 1999; Girard,
'i' 102 2000;

Cemrophorus squamasus ClarkeWD
3 98-101 Girard and Du Buit, 1999; Girard,
'i' 124-128 2000;

CiarkeWD

3 Greenland halibut
3 40 4 Hs;lines, pers. comm.
'i' 60 8

3 Tusk 40-45 8-10 Magnusson et al. 1997
3 Greater silver smelt Magnusson 1988; Bergstad 1993;

3 36.2 6-9 FAIR, 1999
'i' 37.2 6-9

3 Black scabbard fish
3 84-88 FAIR 1999, Iceland
'i' 92-97 Sena-CarvaIho, Reis, Morales-Nin,
3 73.7 in prep, in Anon., 2000a
'i! 102.7

4 Ling 60-75 5-7 Magnusson et al. 1997
4 Blueling

3 73.9 FAIR 1999, Iceland

'i' 89.0
5 Red (Blackspot) Seabrearn 30-35 cm Spain,WD by Gil and Sobrino, 2001

3 26.2 3 Azores, Mendonca et al., 1998
'i' 29.2 4

5 Beryx splendens
3 22.9 2 Azores, Mendonca et al., 1998
'2 23 2

5 Beryx decadactylus
3 30.3 4 Azores, Mendonca et al., 1998
'i' 32.5 4

(I)Data for the Northeast AtlantIc, fish m the southern henusphere mature younger at a lower sIze (Hom et al., 1998;
Tracey and Hom, 1999).
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Answer to point b) of the NEAFC reqnest

Annex I of the NEAFC request reads as follows:

Reqnest for clarification of advice for deep-sea
species

The following points are issues where review and
clarification of advice on deep-sea species presented in
the June 2000 ACFM report are requested:

1. Two statements are made that are generally
applicable to deep-sea fisheries where there is
little biological information:

"ICES recommends inrmediate reduction in
these fisheries unless they can be shown to be
sustainable"

and

"Consistent with a precautionary approach,
fishing should not be allowed to expand
faster than the acquisition of information
necessary to provide a basis for sustainable
exploitation."

Both statements appear on p. 186 of the ACFM
June 2000 report, where a general recommendation
is made for many stocks. The second statement is
also repeated in respect of argentine, orange
roughy, red seabream, greater forkbeard, and
alfonsinos.

The statements are contradictory. The former
states that catches should be reduced (but gives no
indication by how much). The latter statement
implies catches can be maintained at corrent levels.
This ambiguity in the advice should be resolved.

- Roundnose grenadier is estimated to be
depleted to 30% of unexploited stock size, and a
50% effort reduction is envisaged. In
comparison, tusk is estimated to be more
depleted (to 20% of unexploited stock size), yet
the advice is to reduce effort by only 30%.

3. For ling, total mortality in the stock is estimated
to be 0.7 to 0.8 (implying an F of around 0.5 to
0.7) and advice is to reduce fishing effort by
30%. This implies that acceptable fishing
mortality levels are in the range about 0.4 to 0.5.
This is the same sort of range as proposed for
more productive species on the continental shelf,
and for which close monitoring of the stocks
allows reduction of risk by taking appropriate
remedial actions in the case of stock declines.
Such options are not available iu the case of
deep-sea species. Additionally, the stock is
reported to be "outside safe biological limits in
some parts of its range" by ACFM. Given that, as
advised on p. 265, "the species and stocks are a
priori not able to cope with high or even
moderate exploitation rates", the implied levels
of risk for this stock seem much higher than
those normally considered acceptable.

4. ICES is asked to clarify, for black scabbardfish,
to which zones the advice is intended to be
applied.

5. For several stocks, reference is made that the
stock is "outside safe biological limits".
However, the precautionary reference points and
the basis for their definition is not giveu in the
ACFM report, although mention is made of these
in the corresponding Study Group report. As for
the other stocks, ICES is asked to state explicitly
its precautionary reference points as the basis for
defining safe biological limits, and to describe
the risks incorred on violating such limits.

2. Comparing different stocks, there does not seem
to be consistency between the estimated level of
stock depletion and the level of the proposed
reductions. Specifically,

- Orange roughy is estimated as being outside
safe biological limits and biomass is estimated as
being about half Bm'Y in Sub-area VI. This is a
similar situation to that estimated for black
scabbardfish, tusk and rounduose grenadier, but
whereas in those cases an effort reduction of 30
to 50% is advised, for the orange roughy the
advice only implies that catches should not
increase. The advice seems to be on a different
level of risk acceptance than ICES has accepted
for many other species.

6. ACFM recommends that "a comprehensive data
collection system is urgently required, and
research on all stocks should be increased to
provide the data necessary for assessment". It
would be helpful if ACFM would review the
existing and proposed data-collection systems
and advise on extensions or modifications that
may be required to make them appropriate for
monitoring deep-sea resources. Specifically,
STECF in 2000 has recommended minimum
standards of data collection for many stocks,
including deep-sea species; and NEAFC has had
a log-book reporting scheme in existence for
some years (see EU regulation 2807/83).
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Answer to the NEAFC request point h)

Clarification of advice statements, Annex I, Pts. 1-4.

Pt. 1 Apparent contradictory statements

The sentence "Consistent with a precautionary
approach, fishing should not be allowed to expand faster
than the acquisition of infonnation necessary to provide
a basis for sustainable exploitation" only applies to deep
water fisheries that may develop on virgin stocks
(stocks that have not previously been exploited) or on
stocks where exploitation clearly has only been on a
marginal or limited part of the entire population. New
fisheries, expansion into unexploited areas, or
significant changes in the fisheries (i.e. introduction of
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new gears or fleets) should be permitted only when
these fisheries expand very slowly, and are
accompanied by progranunes to collect data which
allow evaluation of stock status. Species for which this
type of advice is applicable is listed under Category I in
Table 3.12.6.a.7.

Most exploited deep-water species are at present
considered to be harvested outside safe biological limits.
ICES recommends immediate reduction in these
fisheries unless they can be shown to be sustainable.
When these fisheries have been reduced, consistent with
a precautionary approach, fishing should not be allowed
to expand faster than the acquisition of information
necessary to provide a basis for sustainable exploitation.
Species/stocks for which this type of advice applies is
listed under Category 2 in Table 3.12.6.a.7.
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Table 3.12.6.a.7 Species/stock grouped accordiug to which advice statement applies. Category I comprises stocks
for which new fisheries may develop, but only if the state of the stock is closely mouitored.
Category 2 comprises stocks that are fully exploited or overexploited and for which inunediate
reduction iu the fishery is recommended. • indicates that all known stocks of the species falls in
that category. Mainly based on ICES Coop. Res. Rep. No. 242, including some new evaluations of
expanding fisheries.

Species/Stock Category I Category 2 Comment
Developiug new fisheries Fully or overexploited

General Advice 2000: Advice 2000:
recommendation Fisheries ou such species be lmmediate reduction unless fisheries

permitted only when they can be shown to be sustaiuable
expand very slowly, and are
accompanied by programs to
collect data which allow
evaluation of stock status

Blue1ing All Populations

Advice 2000:
there should be no directed fisheries for
this stock and measures should be
implemented to reduce/minimise
catches of this stock in mixed fisheries.

Ling All Populations

Advice 2000:
overall fishing effort should be reduced
by 30%.

Tusk Hatton Bank fishery (Part of All areas except Hatton Bank Mainly by-catch in
Sub-area VI and XlI) ling fishery.

Advice 2000:
overall fishing effort should be reduced

by 30%.
Roundnose Stocks outside Sub-areas VI, Sub-areas VI, Vll and Vb combined Status of fishery and
grenadier Vll, Vb stock in the

Advice 2000: Skagerrak (Illa)
reduction in fishing effort by 50% for unclear but landings
Sub-areas VI and Vll and Divisiou Vb are high compared
combined. with size of area.

Black Stock iu Sub-area X Stock in Sub-areas V, VI, VII, and Xli Stock structure
scabbardfish Stock in Sub-area IX is probably remains unclear.

Category 2.

Advice 2000:
Reduction in fishing effort by 50%.

Greater silver All Populations Applies primarily to
smelt or areas where target
argeutine fishery is expanding,

e.g. V, VI, Vll
Orange roughy Stocks in all areas except VI Sub-area VI Stock structure and

status unclear except
Advice (see pt 2 below): in Sub-area VI
a significant reduction of effort to
around 50%.

Red All Populations
(=blackspot)
seabream
Greater All Populations State of stocks
forkbeard unknown
A1fonsinos All Populations State of stocks
(Beryx spp.) unknown
Deep-water All Populations State of stocks
squalid sharks unknown
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Pt. 2 Inconsistencies in advice. Comparisons between
stocks.

The analysis presented in the answer to the NEAFC
request a) suggests that the three species mentioned in
the NEAFC request, i.e. Orange roughy (average rank
1.6), Tusk (average rank 3.8) and Roundnose grenadier
(average rank 2.4), differ in their vulnerability to
fishing.

Orange roughy is vulnerable to fishing both because of
its life history (see answer to request a)) and because it
is an aggregating species. Catch per unit of effort data
may be a poor indicator of impact of harvesting because
the index may stay high despite sequential depletion of
local aggregations. The vulnerability of orange roughy
was not fully reflected in last year's advice. An
assessment of the orange roughy in Sub-area VI is
available, while the stock status in other Sub-areas
cannot be assessed due to insufficient data. No new
evaluation of the orange roughy in Sub-area VI is
available this year, but on the basis of the 2000
assessment showing a very depleted stock, a significant
reduction of effort to around 50% is proposed. The
fishery in Sub-area VI is more intensive than in other
Sub-areas. The reduction of effort proposed is similar to
that proposed for the somewhat less vulnerable but
heavily exploited roundnose grenadier.
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The advice on tusk was not based on an estimate of the
overall biomass to be below 20% of the virgin stock
biomass. Tusk is estimated to below Dum (20% of virgin
biomass) in Division Vb only. Elsewhere CPUE has
been declining, but data since 1996 are not available for
some of the most important fisheries. There is not
sufficient reliable data to evaluate stock status in these
areas, but the fisheries have continued in the same
manner and may even have expanded since 1996. ICES
therefore judged that an overall significant reduction in
effort is required and proposed a 30% reduction.

Compared with data available for tusk, data for
roundnose grenadiers cover a much wider area
(Division Vb and Sub-areas VI and VII). The
assessment is therefore considered more reliable than
that of tusk, but the grenadier is more vulnerable to
fishing than the tusk. The biomass estimate for
roundnose grenadier is close to Dum. Compared with
tusk, and despite the stronger confidence in the
grenadier assessment, a stronger reduction in effort is
advisable for grenadier, mainly because of the
differences in vulnerability between the two species.
This was the basis for the advice on a 50% reduction in
effort.
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Pt. 3 Ling - Acceptable mortality level

Ling has a wide geographical and bathymetrical range
also comprising shelf and coastal waters. Ling has life
history characteristics and ecology that makes it less
vulnerable to exploitation than the more long-lived
deep-sea species snch as orange roughy, Sebastes a.o.
The available biological parameters suggest that
exploitation limits might be comparable to. e.g.•
Northeast Arctic cod. Such stocks seem by experience
to be able to sustain fishing mortalities around 0.4.
This is the background for the 2000 advice" that the
overall fishing effort be reduced by 30%."

Pt. 4 Black Seabbardfish - Zones to which the ICES
advice applies

The data available cover the black scabbardfish in Sub
areas V, VI, VII and XII. However, there is also a
fishery on black scabbardfish in Sub-area IX. ICES
will include this component in the overall advice for
management of the black scabbardfish until evidence
that Sub-area IX supports a single stock separate from
that in other areas becomes available. Therefore the
advice for a reduction in fishing effort by 50% applies
to the Sub-areas V, VI, VII, XII and IX.

A new fishery for black scabbardfish in Sub-area X is
developing. The catch rates obtained are very high
compared with other longline fisheries for this species.
This suggests that abundance in this Sub-area is much
higher than in other sub-areas. There is insufficient
data available for a proper analysis of the stock
sitnation. It is proposed that the fishery is allowed to
develop following the principle specified for a new
deep-water fishery as discussed under the answer to
point 1) above. The fishery in Sub-area X is developing
under close monitoring by observers collecting relevant
data following this advice.

Answer to NEAFC request point c): Give
established reference points used as basis for
statements on stock status (as outlined in Annex 1 of
the request pt 5).

The Precautionary Approach gives two strong
justifications for advice on and management of deep
water species being more conservative than for the
shelf stocks, which have been the historic focus of
fisheries. Specifically, the Precautionary Approach
requires that decisions be risk averse when there is risk
of hann that is serious or difficult to reverse, and that
management should be more cautious when uncertainty
is greater. The discussion below addresses these
justifications in the general case for deep-water
species. Deep-water (and shelf species) show diverse
life histories, so there may be occasional exceptions to
each argument, and advice and management should
always be based on the best information available.
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First, any specific negative change in stock status will
be more serious for deep-water species than for shelf
stocks, and more difficult to reverse. As described in
the answer to the NEAFC request pt I, see above, the
life histories of deep-water species mean that they are
less productive than shelf stocks. Being less
productive, they can sustain only lower exploitation
rates, and they can only increase more slowly in
response to management actions intended to improve
stock status.

Second, for several reasons uncertainty will be higher
for deep-water stocks. Data are sparse for deep-water
species in the ICES area, and even with expanded
research and monitoring efforts, will remain less
complete than data for shelf stocks for many years to
come. Moreover, the types of information available for
these species are rarely the time-series of age
structured catch and survey data, which form the basis
for assessments of shelf stocks. Therefore advice and
management will have to be based on indicators of
stock status other than B and F, and the performance of
these indicators as guides to advice and management is
poorly known. Also, because of the differences in life
histories between deep-water and shelf species,
knowledge of perturbations of population status
(reductions in abundance, changes in age composition,
etc.) from which shelf species can recover cannot be
transferred with confidence to deep-water species.

Reference points for deep-water species must be set iu
context of both of those factors. Because any hann will
be more serious and more difficult to reverse for deep
water stocks than for shelf stocks, limit reference point
of deep-water species must be set to ensure that stocks
are in better condition than the stock status associated
with limit reference points for shelf stocks. Because
uncertainty is greater for deep-water stocks,
precautionary reference points will have to be further
from limit reference points than is the case for shelf
stocks, to achieve the same degree of risk avoidance by
management.

ICES used biological reference points for deep-water
species for the first time in 1998 and suggested using
the following limit and PA reference points:

Flim = F35'!oSPR

Fp'=M

Blim = 0.2*B""" (maximum observed biomass, may be a
smoothed (over time) estimate)

Bp, = 0.5*Bm",

For many stocks there is no absolute biomass estimate
available and instead ICES uses indicators, e.g. a
CPUE index from a research vessel survey (preferably)
or from logbook data for commercial fishing. These
indices are notated U so that Ulim is an index for Blim,
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etc. Using snch indices posed for data poor sitnations
the references points become:

UUm = O.2'Um~ (maximnm observed biomass indicator,
may be a smoothed (over time) index)

For most deep-water stocks the only information
available on fishing mortality rates is from catch
cnrves (if an estimate of M is available) and, given that
the assessment methods used (Production and modified
DeLnry models) generate estimates of current and
virgin exploitable biomass, these biomass reference
points were used for all stocks.

ICES advice on deep-water species in ZOOO did not
refer explicitly to reference points for the individual
stocks. However, UUm = O.Z'Um" and U", = O.S'Urn",

were adopted for all the deep-water species for which
advice was provided, although further work is needed
to determine if deep-sea species can recover readily
from depletion to ZO% of the unexploited condition.
As knowledge accnmulates on deep-water species and
fisheries, ICES will continue to bring forward and
refine reference points for these stocks. ICES will
assess the status of the deep-water species again in
ZOOZ.

Answer to NEAFC Request point d). Provide advice
on how to improve data-collecting systems and
advice on appropriate improvement for monitoring
deep-sea resources.

Assessments of deep-water species depend on
retrospective time-series of catch and effort. Cnrrently
used time-series are referenced to ICES Sub-areas and
Divisions or aggregates of these. Because of the patchy
distribution of deep-water fish interpretation of such
time-series depends on knowledge of the fishing
grounds where these catches were taken. Therefore,
detailed spatial information on catch and effort is
important. Landings and effort data on more relevant
reporting areas, such as rectangles would be of special
importance for fisheries statistics for Sub-area XII.

ICES finds that the existing data could be improved by:

• Providing more detail on spatial information
on where the fishing took place. Many deep
sea species extend their occnrrence over very
wide areas, but with very uneven distribution
within these areas. Infonnation on a fine scale
would be of great value to the assessments.

• Including the depth of the fisbing ground in
the logbook.

• Expanding the species list to include request
for infonnation on sharks and rays.
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NEAFC issued in 1998 "Recommendation on a scheme
of control and enforcement in respect of fishing vessels
fishing in areas beyond the limits of national fisheries
jnrisdiction in the convention area ("The scheme").
This scheme was entered into force on 1 July 1999.
The EU bas implemented corresponding reporting
practices for their own and non-EU vessels fisbing
within its EEZ.

Articles 7 and 8 of the NEAFC scheme concerning
logbooks and reporting of catch and effort are those
most relevant to the ICES work on deep-sea resources.
ICES has attempted to identify desired changes with
the view to facilitate the improvement of basic
infonnation and data flow to the assessment process.

Spatial Information

In accordance with Article 7b (and Annex N),
logbooks shall contain species-specific catch and effort
infonnation on the spatial scale of 'smaIl statistical
rectangle or fishing location'.

The fishery for deep-water species are under VMS
satellite tracking, a system that provides very detailed
infonnation on the position of the vessel. Such detailed
data will be subject to confidentiality considerations,
but it may be an efficient solution to the statistics
problem to link the logbook databases with the VMS
databases with a time lack. From a stock assessment
point of view such a time lag of between 3 and 6
months would be acceptable.

However, such detailed statistics have not consistently
been available. Usually data only allow an aggregate
catch and effort estimate on the scale of ICES Sub-area
or Division, and this system of areas is not suitable for
deep-sea fish stocks. It would therefore be of great
value to the assessments if data on the requested finer
scale data were made available. This would enable
aggregation of catches by more natnral sub-areas. It is
therefore suggested that catch and effort data by
statistical rectangle be provided to ICES.

ICES should cooperate with NEAFC and together
explore the possibility of compiling a database from
which time-series of data by statistical rectangles can
be constructed.

Depth on Fishing Gronnd

Logbooks used in deep-water fisheries do not include
infonnation on depth of fishing, although fishing
operations may extend over wide depth ranges within
short time-periods. The lack of provision for the
recording of depth is a shortcoming in the scheme.
Even within a statistical rectangle the depth may vary
considerably, and it is known from several previous
studies that target species and communities change
markedly with depth. Inclusion of depth information,
even coarse data such as an average depth of tows or
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longline sets, would therefore facilitate more detailed
data analysis.

If VMS data were linked to the logbook databases it
would be possible to infer the fisbing depth using
fishing charts and an entry in the logbook would not be
necessary.

Species List

Attachment II related to Article 8 lists the species
included in the scheme. For most species this list is
adequate, but a problem is the lack of species-specific
information for sharks and rays. Deep-sea sharks have
life histories that make them particularly vulnerable to
enhanced mortality rates, and life history patterns vary
among species. ICES has obtained some species
specific landings and effort data through national
sampling schemes, but the data sets are limited and do
not cover a sufficient proportion of the catch. Provision
of species-specific data on sharks and rays would
constitute a considerable improvement.

Sharks and rays are notorious difficult to identify and
therefore either an educational scheme among the
fishermen or an observer prograuune is required for a
breal<down to species.

Discards

The recording of discards is optional (Annex IV). ICES
has compiled discard information, mainly based on
observers reports, but again the scale of such
observations is limited both geographically and
temporally. The assessments would benefit from a
change of the scheme whereby the recording of
discards (by species) becomes mandatory. Experience
suggests that reliable discard data can only be obtained
through an observer scheme.
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3.13 Stocks in the Baltic

An overview of catches of fish in the Baltic until 1999
as officially reported to ICES, is given in Section
3.13.2.

lBSFC has in September 1999 adopted a Long-Term
Management Strategy for the Cod Stocks in the
Baltic Sea

ICES reiterates its advice that the cod stocks should be
managed separately in order to better adapt the
exploitation to the present development in the two
stocks.

for the fishery on the Eastern stock, reflecting a
fishing mortality rate of 0.6, and for the Western
stock 1.0, both for appropriate age groups as
defined by ICES.

3. Should the SSB fall below a reference point of
240 000 tonnes for the Eastern stock and 23 000
tonnes for the Western stock, the fishing mortality
rates referred to under paragraph 2 will be
adapted in the light of scientific estimates of the
conditions then prevailing, to ensure safe and
rapid recovery of spawning stock biomasses to
levels in excess of 240 000 tonnes and 23 000
tonnes, respectively, for the Eastern and Western
stocks.

4. For allocation purposes, a combined TAC will be
established; The Contracting Parties agree to
further collaborate, inter alia, through bilateral
agreements to ensure an efficient management of
the cod stocks.

5. The exploitation pattern in the fisheries for cod
and in particular, the selectivity shall be improved
in the light ofnew scientific advice from ICES with
the objective to enhance the spawning biomass of
cod and reduce discards.

6. Additional technical measures including, inter
alia, further limitation on effort, restrictions on
fishing days, closing of areas and/or seasons,
obligation to change fishing ground in case ofhigh
abundance of juveniles, special reporting
requirements, and other appropriate control
measures should be considered.

7. The IBSFC shall, as appropriate, adjust
management measures and elements of the plan on
the basis ofany new advice prOVided by ICES.

A review of this arrangement shall take place no later
than year 2003.

For cod, unusually strong year classes in 1976, 1979
and 1980 formed the basis for an increase in the stock
in the eastern Baltic and an expansion in the fisheries.
Catch levels more than doubled and the fishery
attracted vessels from other Baltic fisheries and from
fleets normally operating outside the Baltic Sea. In
almost all years landings have been far above the levels
recommended by ICES. The decline in stock size and
landings started around 1985 and continued up to 1992.
Fleet capacity and fishing effort have now been reduced
to some extent, but fishing mortality increased as the
stocks declined. Improved recruittnent in the early
1990s has resulted in spawning stock biomasses
increasing above the 1992 minimum, and this increase
has been seen especially in the western Baltic cod
stock. After a slight increase in 1994-1995, the SSB of

Overview3.13.1

For Baltic cod there is one management unit covering
all Sub-divisions 22-32. ICES considers the stocks in
Sulrdivisions 22-24 and Sub-divisions 25-32 as
separate stocks, however, and advice is provided on
them separately.

The main fisheries for cod in the Baltic use demersal
trawls, high opening trawls (operating both pelagically
and demersally), and gillnets. There has been an
increase in gillnet fisheries in the 1990s and the share
of the total catch of cod taken by gillnets has in recent
years been about 50%. The Baltic herring is exploited
mainly by pelagic trawls and demersal trawls and,
during the spawning season, by trap-nets/pound-nets in
coastal areas. The herring trawl fishery is largely a
mixed herring and sprat fishery where share of herring
varies significantly by sulrdivisions and seasons. The
main body of the sprat catch is taken by pelagic pair
trawling and used for industrial purposes. There has
been an increase in catches of sprat in the most recent
years and 1997 catches were at a record high of
529 000 t in the whole Baltic. The sprat catches have
since decreased continuously to 389 000 t in 2000.
Baltic salmon is exploited by drift net, trap net and
longline fisheries.

I. Every effort shall be made to maintain a minimum
level of Spawning Stock Biomass (SSB) greater
than 160 000 tonnes for the Eastern stock and 9
000 tonnes for the Western stock

2. A long-tem management plan shall be
implemented, by which annual quotas shall be set

The IBSFC agreed to implement a long-tem
management plan for the two cod stocks, Eastern and
Western stocks, as defined by ICES, which is consistent
with a precautionary approach and designed to ensure
a rational exploitation pattern and provide for stable
and high yield. The plan shall consist of the following
elements:
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the eastern Baltic cod stock has decreased again in
1996-1999 to a historically low level.

The snccess of cod reprodnction is, among other things,
dependent on certain minimum levels of salinity and
oxygen concentration for the fertilisation and snrvival
of the eggs and larvae. The unusually long period with
low influx of North Sea water from the late 1970s to
the early 1990s was in general a period of low
recruitment. The influx in 1993 resulted in improved
environmental conditions, which allowed the possibility
of improved recruitment but did not secure it. Siuce
1993 there have not been major inflnxes. The effect of
an intrusion of North Sea water into the Baltic Sea is
usually sufficient to support better euvironmental
conditions for two spawning seasons (about 1.5 years)
at the most, because after that period the salinity and
oxygen levels in the deep water layers decrease below
the level at which cod eggs can survive.

The recent improvement in recruitment and the
reversal of the downward trend in spawning stock
biomass has been seen in both the Western (Sub
divisions 22 and 24) in 1994-1997 and Eastern (Sub
divisions 25-32) cod stocks in 1994-1995. However,
fishing mortalities are still estimated to be bigh in the
Western stock and increased from a lower level in the
Eastern stock. In the Western stock the increase in
spawning stock biomass in recent years was caused
mainly by the 1994 year class, and it is expected that
the spawning stock biomass will increase with the
present exploitation pattern, due to the 1997 year class, .
which is estimated to be above average. The Eastern
stock has been below the long-term average since 1986,
and thus a recovery of the stock can hardly be expected
with the present exploitation pattern and tendency for
fishing mortality to increase. It is therefore considered
that a precautionary approach, including reductions in
fishing effort is needed if these stocks are to recover on
a more permanent basis.

The landings of sprat for industrial purposes bave
increased markedly during the last decade. Herring
and sprat are used mainly for human consumption
when landed in the countries on the eastern Baltic
coasts, but for production of fishmeai and oil in the
countries on the west coast.

Herring in the Baltic is assessed as five stocks. This is
to be regarded as a compromise between using the
larger number of stocks/populations that have been
identified for biological reasons and the practical
constraints, e.g. in what units are catch figures
available, and what are the possibilities for correctly
allocating individual fish to particular stocks.

Sprat is assessed as one unit for the entire Baltic.

ICES Cooperative Research Repon No. 246

The exploitation rate of pelagic stocks in the Baltic has
increased since the nrid-1990s. Due to the low
abundance of cod the natural mortality of Baltic herring
and sprat is low at present. The Baltic sprat is
considered to be harvested inside safe biological limits.
A sharp decrease in mean weight at age of sprat has
been observed since 1993. A continuous decreasing
trend in mean weight at age has been observed in most
herring stocks in the Baltic since the mid-1980s. This
decline in mean weight at age partly explains the
declining trend in biomass of the herring stock in Sub
divisions 25-29, 32 (including Gulf of Riga). At the
present the mean weight of herring remains at a very
low level. Still, there have been some indications in the
last few years that the decreasing trend of the mean
weight is slowing down. Due to the decreasing SSB and
increasing trend in fishing mortality the Central Baltic
herring is assumed to be outside of biological limits.

It has, for several reasons, been difficult to estimate the
absolute stock size for the pelagic stocks, although the
development of stock size in relative terms is better
described. Inconsistencies between years in the results
from acoustic surveys and low precision in the
estimates of species composition in the mixed fisheries
have contributed to the variation in stock estimates
given during the latest years. However, a fourfold
increase in sprat catches between 1991 and 1997 has
been observed and the development of this fishery, and
consequently the rate of fishing mortality, should be
closely monitored.

The multispecies interactions may periodically have a
strong influence on the state of fish stocks in the Baltic,
depending on the abundance of cod as the main
predator in the Baltic Sea ecosystem. To take into
account the multispecies effects, the data from
multispecies assessment methods are used in the
assessment of pelagic stocks. However, interactions
with other potential top predators, snch as salmon and
seal that are potentially very important in the northern
Baltic Sea, are not yet quantified and are therefore not
directly included in the present ICES advice.

The spring-spawning of herring stock in Sub-divisions
22-24 and Division lIla migrates after the spawning
season into the Kattegat, Skagerrak and eastern parts of
the North Sea, where it mixes with the North Sea
autumn-spawning herring stock during the feeding
period. Difficulties in allocating catches to the Baltic
spring-spawning stock and to the considerably larger
North Sea stock, uncertain catch statistics, and
conflicting trends in survey indices have resulted in
unreliable assessments for the spring-spawning stock of
herring in Sub-divisions 22-24 and Division lila.

For Baltic salmon and sea trout see overview in
Section 3.13.15.

643



65'

,'.' 60"

::"

30'

: .:; .

. ~' ': ", :

.... ' , ...

..... .

;: .

. . , .
.~'. ::. ," "" '. ',' .

. .~ : : :'.' "

flMI)"<.':: ... . ....

25'

... ' ..... :

. '. .'. 55·.. BELARUS::, '. .' ."

. :.Mer~tci Pr.~~ ; .. :
.SeaJe: 1:"12.000,OOO'ai·OO'1I! ..... : .

':', .

20'

30

::. "

' ..

. . : ..

15'

': $W~DEH
: ...

: "

10'

. : . '~ .
'. NORWAY: .'
:'_.~;:.~... :.:l\ ~::. ,~. :; :_';'.~.=. '_ •...;.-: ,:.~. . :.

Internatio-nfll-Saffic sea FIShery CommlssJonlBSFC)
. ..

65'

60"

644 ICES Cooperative Research Repon No. 246



3.13.2 Nominal catches in the Baltic Area

Officially reported catches in the Baltic until 1999 are
given in Tables 3.13.2.1-5. These are the catcbes
officially reported to ICES by national statistical offices
for pnblication in the ICES Fishery Statistics.

In the assessments, the working groups try to estimate
discards and slipped fish, landings which are not
officially reported, and the composition of by-catches.
These amounts are included in the estimates of total
catch for each stock and are used in the assessments;
thus, they appear in the tables and figures produced by
working groups. These estimates vary considerably
between different stocks and fisheries, being negligible
in some cases and constituting important parts of the
total removals from other stocks. Further, the catches
used by the working groups are broken down into sub
divisions, whereas the officially reported catches by

ICES Cooperative Research Report No. 246

some countries are reported by the larger Divisions 111b,
c, and d The trends in Tables 3.13.2.1-5 may not,
therefore, correspond to those on which assessments
have been based, and are presented for information
only, without any comment from ACFM.

The 1990 catches listed under the Federal Republic of
Gerroany and the Gerroan Democratic Republic refer to
catches by vessels from the respective forroer territories
during the whole of 1990, before and after political
union. Thus, catches taken by vessels registered in the
forroer Gerroan Democratic Republic in the months
after unification are included in the German Democratic
Republic figures.

The catch data used in the assessments are given in
other tables.
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Table 3.13.2.1 Nominal fish catches in the Baltic from 1973-1999 (in '000 t). Anadromous species, except
salmon, not included. (Data as officially reported to ICES.)

Year Spedes Total
Cod Herring Sprat Flatfish Salmon Freshwater spedes Others

1973 189 404 213 18 2.7 23 55 905
1974 189 407 242 21 2.9 21 54 937
1975 234 415 201 '24 2.9 20 60 957
1976 255 393 195 19 3.1 21 46 932
1977 213 413 211 22 2.4 22 42 925
1978 196 420 132 23 2.0 22 44 839
1979 273 459 78 24 2.3 20 47 903
1980 388 453 57 18 2.4 14 29 961
1981 380 419 47 16 2.4 13 31 908
1982 361 442 45 17 2.2 13 30 910
1983 376 459 31 16 2.4 13 20 917
1984 442 426 52 15 3.7 13 17 969
1985 344 431 69 17 4.0 11 16 892
1986 271 401 75 18 3.5 12 19 800
1987 238 373 91 16 3.8 13 24 759
1988 225 407 86 14 3.2 13 31 779
1989 192 414 89 14 4.2 14 18 745
1990 167 360 92 12 5.6 11 18 666
1991' 139 295 111 14 4.6 17 19 600
1992' 72 339 146 12 4.7 8 13 595
1993' 41 352 194 12 3.4 10 7 619
1994' 75 353 301 18 2.9 9 8 767
1995' 117 343 326 22 2.7 9 17 837
1996' 164 326 464 22 2.6 9 6 994
1997' 134 370 520 20 2.6 12 9 1,068
1998' 103 383 446 18 2.1 11 5 968
1999' 117 343 408 18 1.7 11 6 905
'Preliminary.
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Table 3.13.2.2 Nominal catch (tonnes) of HERRING in Divisions llIb,c,d 1963-1999. (Data as officially reported to
ICES.)

Year Denmark Finland German Germany, Poland Sweden USSR Toial
Dem.Rep. Fed.Rep.

1963 14,991 48,632 10,900 16,588 28,370 27,691 78,580i 225,752
1964 29,329 34,904 7,600 16,355 19,160 31,297 84,956 223,601
1965 20,058 44,916 11,300 14,971 20,724 31,0822 83,265 226,216
1966 22,950 41,141 18,600 18,252 27,743 30,511 92,112 251,309
1967 23,550 42,931 42,900 23,546 32,143 36,900 108,154 310,124
1968 21,516 58,700 39,300 . 16,367 41,186 53,256 124,627 354,952
1969 18,508 56,252 19,100 15,116 37,085 30,167 118,974 295,202
1970 16,682 51,205 38,000 18,392 46,018 31,757 110,040 312,094
1971 23,087 57,188 41,800 16,509 43,022 32,351 120,728 334,685
1972 16,081 53,758 58,100 10,793 45,343 41,721 118,860 344,656
1973 24,834 67,071 65,605 8,779 51,213 59,546 127,124 404,172
1974 19,509 73,066 70,855 9,446 55,957 60,352 117,896 407,081
1975 18,295 69,581 71,726 10,147 68,533 62,791 113,684 414,757
1976 23,087 75,581 58,077 6,573 63,850 41,841 124,479 393,488
1977 25,467 78,051 62,450 7,660 60,212 52,871 126,000 412,711
1978 26,620 89,792 46,261 7,808 63,850 54,629 130,642 419,602
1979 33,761 83,130 50,241 7,786 79,168 86,078 118,655 458,819
1980 29,350 74,852 59,187 9,873 68,614 92,923 118,074 452,873
1981 28,424 65,389 56,643 9,124 64,005 84,500 110,782 418,867
1982 40,289 73,501 50,868 8,928 76,329 92,675 99,175 441,765
1983 32,657 83,679 51,991 9,273 82,329 86,561 112,370 458,860
1984 32,272 86,545 50,073 8,166 78,326 65,519 105,577 426,478
1985 27,847 88,702 51,607 9,079 85,865 57,554 110,783 431,437
1986 21,598 83,800 53,061 9,382 77,109 39,909 115,665 400,524
1987 23,283 82,522' 50,037 6,199 60,616 36,446 113,844 372,947
1988 29,950 92,824' 53,539 5,699 60,624 41,828 122,849 407,313
1989 26,654 81,122' 54,828 5,777 58,328 65,032 121,784 413,525
1990 16,237 66,078' 40,187 5,152 60,919 55,174 116,478 360,225

Year Denmark Estonia Finland Germany Latvia Lithnania Poland Sweden Russia Total
1991 23,995 27,0344 51,546' 16,022 33,270 6,468' 45,991 59,176 31,755 295,257'
1992 33,855 29,556 72,171' 17,746 25,965 3,237' 52,864 75,907 27,979 339,280'
1993 34,945 32,982 77,353' 20,143 21,949 3,912' 50,833 86,497 23,545 352,159'
1994 45,190 34,493 97,674' 12,367 22,676 4,988' 49,111 70,886 15,904 353,411'·7
1995 37,762 43,482 94,613' 7,898 24,972 3,706' 45,676 68,019 16,970 343,099'
1996 34,340 45,296 93,337' 7,737 27,523 4,257' 31,246 67,116 14,780 325,632'
1997 30,876 52,436 90,334' 12,755 29,330 3,321' 28,939 110,463 11,801 370,255'
1998 38,800 42,721 85,545' 9,514 24,417 2,368' 21,873 147,706 10,544 383,488'
1999 37,974 44,039 82,237' 10,115 27,162 1,312' 19,229 108,316 12,756 343,141'

IIncluding Division IlIa.
2Large quantity of hening used for industrial purposes is included with "Unsorted and Unidentified Fish".
3Includes some by-catch of sprat.
4As reported by Estonian authorities; 32,683 treported by Russian authorities.
5As reported by Uthuanian authorities; 6,456 t reported by Russian authorities.
'Preliminary.
7Includes catches from the Faroe Islands of 122 t.
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Table 3.13.2.3 Nominal catch (torines) of SPRAT in Divisions illb,c,d 1963-1999. (Data as officially reported to
ICES.)

Year Denmark Finland German Germany, Poland Sweden USSR Total
Dem.Rep. Fed.Rep.

1963 2,525 1,399 8,000 507 10,693 101 45,820' 69,045
1964 3,890 2,111 14,700 1,575 17,431 58 55,753 95,518
1965 1,805 1,637 11,200 518 16,863 46 52,829 84,898
1966 1,816 2,048 21,200 66 13,579 38 52,407 91,454
1967 3,614 1,896 11, I00 2,930 12,410 55 40,582 72,587
1968 3,108 1,291 10,200 1,054 14,741 112 55,050 85,556
1969 1,917 1,118 7,500 377 17,308 134 90,525 118,879
1970 2,948 1,265 8,000 161 20,171 31 120,478 153,054
1971 1,833 994 16,100 113 31,855 69 133,850 184,814
1972 1,602 972 14,000 297 38,861 102 151,460 207,294
1973 4,128 1,854 13,001 1,150 49,835 6,310 136,510 212,788
1974 10,246 1,035 12,506 864 61,969 5,497 149,535 241,652
1975 9,076 2,854 11,840 580 62,445 31 114,608 201,434
1976 13,046 3,778 7,493 449 56,079 713 113,217 194,775
1977 16,933 3,213 17,241 713 50,502 433 121,700 210,735
1978 10,797 2,373 13,710 570 28,574 807 75,529 132,360
1979 8,897 3,125 4,019 489 13,868 2,240 45,727 78,365
1980 4,714 2,137 151 706 16,033 2,388 31,359 57,488
1981 8,415 1,895 78 505 11,205 1,510 23,881 47,489
1982 6,663 1,468 1,086 581 14,188 1,890 18,866 44,742
1983 2,861 828 2,693 550 8,492 1,747 13,725 30,896
1984 3,450 374 2,762 642 10,954 7,807 25,891 51,880
1985 2,417 364 1,950 638 22,156 7,111 34,003 68,639
1986 5,693 705 2,514 392 26,967 2,573 36,484 75,328
1987 8,617 287' 1,308 392 34,887 870 44,888 91,249
1988 6,869 495' 1,234 254 25,359 7,307 44,181 85,699
1989 9,235 222' 1,166 576 20,597 3,453 53,995 89,244
1990 8,858 162' 518 905 14,299 7,485 59,737 91,964

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Sweden Russia Total
1991 21,781 14,124' 99' 736 17,996' 3,569 23,200 8,328 20,736 110,569'
1992 28,210 4,140 893' 608 17,388 1,697' 30,126 53,558 9,851 146,471'
1993 27,435 5,763 206' 8,267 12,553 2,798' 33,701 92,416 10,745 193,884'
1994 69,644 9,079 497' 374 20,132 2,789' 44,556 135,779 16,719 300,535'·6
1995 76,420 13,052 4,103' 230 24,383 4,799' 37,280 150,435 14,934 325,636'
1996 123,549 22,493 14,351' 161 34,211 10,165' 77,472 163,087 18,287 463,776'
1997 153,765 39,692 19,852' 428 49,314 6,000' 105,298 123,207 22,194 519,750'
1998 111,003 32,165 27,014 4,551 44,858 5,132' 59,091 141,209 21,078 446,122'·7
1999 97,686 36,407 18,886' 182 42,834 3,117' 71,705 106,000 31,627 408,444'

iIncluding Division IDa.
2Some by-catch of sprat included in herring.
3As reported by Estonian authorities; 17,893 t reported by Russian authorities.
'As reported by Latvian autborities; 17,672 t reported by Russian autborities.
'Preliminary.
'Includes catches from tbe Faroe Islands of 966 t.
7 Includes catches from the Faroe Islands of 21 t.
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Table 3.13.2.4 Nominal catch (tonnes) of COD in Divisions Illb,c,d 1963-1999. (Data as officially reported to
ICES.)

Year Denmark Faroe Finland German Gennany Poland Sweden USSR Total
Islands Dem.Rep. Fed.Rep.

1963 35,851 12 7,800 10,077 47,514 22,827 30,550' 154,631
1964 34,539 16 5,100 13,105 39,735 16,222 24,494 133.211
1965 35,990 23 5,300 12.682 41,498 15,736 22,420 133,649
1966 37,693 26 6,000 10,534 56,007 16,182 38,269 164,711
1967 39,844 27 12,800 11,173 56,003 17,784 42,975 180,606
1968 45,024 70 18,700 13,573 63,245 18,508 43,611 202,731
1969 45,164 58 21,500 14,849 60,749 16,656 41,582 200,558
1970 43,443 70 17,000 17,621 68,440 13,664 32,248 192,486
1971 47,563 3 9,800 14,333 54,151 12,945 20,906 159,701
1972 60,331 8 11,500 13,814 56,746 13,762 30,140 186,301
1973 66,846 95 11,268 25,081 49,790 16,134 20,083 189,297
1974 58,659 160 9,013 20,101 48,650 14,184 38,131 188,898
1975 63,860 298 14,740 21,483 69,318 15,168 49,289 234,156
1976 77,570 278 8,548 24,096 70,466 22,802 51,516 255,276
1977 74,495 310 10,967 31,560 47,703 18,327 29,680 213,042
1978 50,907 1,446 9,345 16,918 64,113 15,996 37,200 195,925
1979 60,071 2,938 8,997 18,083 79,697 24,003 78,730 272,519
1980 76,015 1,250 2,317 7,406 16,363 123,486 34,089 124,359 388,1862

1981 93,155 2,765 3,249 12,938 15,082 120,942 44,300 87,746 380,177
1982 98,230 4,300 3,904 11,368 19,247 92,541 44,807 86,906 361,303
1983 108,862 6,065 4,677 10,521 22,051 76,474 54,876 92,248 375,774
1984 121,297 6,354 5,257 9,886 39,632 93,429 65,788 100,761 442,404
1985 107,614 5,890 3,793 6,593 24,199 63,260 54,723 78,127 344,199
1986 98,081 4,596 2,917 3,179 18,243 43,237 48,804 52,148 271,205
1987 85,544 5,567 2,309 5,114 17,127 32,667 50,186 39,203 237,717
1988 75,019 6,915 2,903 4,634 16,388 33,351 58,027 28,137 225,374
1989 66,235 4,499 1,913 2,147 14,637 31,855 55,919 14,722 191,927
1990 56,702 3,558 1,667 1,630 7,225 28,730 54,473 13,461 167,446

Year Denmark Estonia Faroe Finland Gennany Latvia Lithuania Poland Sweden Russia Total
Islands

1991 50,640 1,805' 2,992 1,662 8,637 2,627 1,849 25,748 39,552 3,196 138,708"
1992 30,418 1,369 593 460 6,668 1,250 8744 13,314 16,244 404 71,5944

1993 10,919 70 558 203 5,127 1,333 9044 8,909 12,201 483 40,707'
1994 19,822 905 779 520 7,088 2,379 1,886' 14,426 25,685 1,114 74,604'
1995 34,612 1,049 777 1,851 14,681 6,471 3,629' 25,001 27,289 1,612 117,265'·5
1996 48,505 1,392 714 3,132 20,607 8,741 5,521' 34,856 36,932 3,304 163,9934

•
5

1997 42,581 1,173 33 1,537 14,483 6,187 4,497' 31,659 29,329 2,803 134,282'
1998 29,476 1,070 1,033 10,989 7,778 4,187' 25,778 17,665 4,599 102,575'
1999 38,169 1,060 1,570 15,439 6,914 4,370' 26,581 17,476 5,211 116,790'

iIncluding Division IlIa.
'Includes catches from Uuited Kingdom (England & Wales) of 2,901 t.
3As reported by Estonian authorities; 1,812 treported by Russian authorities.
'Preliminary.
'Includes preliminary catches from Norway of 293 tfor 1995 and 289 t for 1996.
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Table 3.13.2.5 Nominal catch (tonnes) ofFLATFISH in Divisions 1IIb,c,d 1963-1999. (Data as officially reported to
ICES.)

Year Denmark Finland Gennan Gennany, Poland Sweden USSR Total
Dem.Rep. Fed.Rep.

1963 9,888 3,390 794 2,794 1,026 1,4601 19,862
1964 9,592 4,600 905 1,582 1,147 4,420 22,246
1965 8,877 2,300 899 2,418 1,140 5,471 21,105
1966 7,590 2,900 647 3,817 1,113 5,328 21,395
1967 8,773 3,400 786 2,675 1,077 4,259 20,970
1968 9,047 3,600 769 4,048 1,047 4,653 23,164
1969 8,693 2,800 681 3,545 953 4,167 20,839
1970 7,937 2,200 606 3,962 464 3,731 18,900
1971 7,212 2,500 553 4,093 415 4,088 18,861
1972 6,817 3,200 542 4,940 412 3,950 19,861
1973 6,181 3,419 655 4,278 724 2,550 17,807
1974 9,686 55' 2,390 628 4,668 653 2,515 20,595
1975 8,257 100 2,172 937 5,139 658 6,455 23,718
1976 7,572 194 2,801 836 4,394 582 3,018 19,397
1977 7,239 203 3,378 960 4,879 484 4,754 21,897
1978 9,184 390 4,034 1,106 5,418 396 2,500 23,028
1979 10,376 399 4,396 665 5,137 450 2,670 24,093
1980 8,276 52 3,286 460 3,429 427 2,305 18,235
1981 6,674 78 3,031 704 2,958 434 2,323 16,202
1982 5,818 50 3,608 543 4,214 250 2,596 17,079
1983 6,000 39 3,957 751 2,809 217 2,371 16,144
1984 5,165 43 3,173 662 3,865 176 1,859 14,943
1985 6,506 37 4,290 542 3,533 170 1,528 16,606
1986 6,808 52 3,480 494 5,044 250 1,438 17,566
1987 5,734 58 2,457 757 4,468 273 2,194 15,941
1988 5,092 69 3,227 759 3,030 281 1,605 14,063
1989 4,597 70 3,822 ; 644 2,946 245 1,723 14,047
1990 5,682 59 1,722 .. 820 2,253 257 1,427 12,220

Year Demnark Estonia Finland Gennany Latvia Lithuania Poland Sweden Russia Total
1991 5,583 248' 76 3,055 4454 nla 4,009 224 317' 13,957'
1992 4,579 164 64 2,287 624 399' 3,906 337 75 12,435'
1993 3,275 165 85 2,156 475 155' 5,101 271 159 11,842'
1994 5,094 162 79 6,634 337 270' 4,900 314 173 17,963'
1995 6,556 102 89 5,146 411 209' 8,964 661 268 22,406'
1996 6,387 297 98 3,134 336 401' 8,836 1,597 774 21,860'
1997 6,357 334 85 3,311 413 696' 6,168 1,374 1,131 19,869'
1998 5,862 355 81 2,955 400 811' 5,835 677 1,188 18,164'
1999 5,579 416 82 3,239 563 571' 5,787 439 1,013 17,689'

{Including Division IDa.
2Excluding subsistence fisheries.
3As reported by Estonian authorities; 236 t reported by Russian authorities.
4As reported by Latvian authorities; 466 treported by Russian authorities.
'lncludes 141 treported by Russian authorities for Lithuania.
'Preliminary.
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3.13.3 Herring in Sub-divisions 22-24 and Division ilia (spring spawners)
(see Section 3.4.7)
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3.13.4 Herring in Sub-divisions 25-29 (including Gulf of Riga) and 32

Answer to request for information on herring stock
components: ICES has compiled information on herring
stock components in the central Baltic. This information
is insufficient to justify a new assessment structure with
several subunits and further documentation is required
before such stock units could be reliably re-defined. Until
this work is completed, ICES will present an assessment
for the stock components combined in Sub-divisions 25
29+32 (incl. Gulf of Riga) and a separate assessment for
the Gnlf of Riga herring.

State of stock/exploitation: Although the exact stock
size is uncertain, there is high confidence that the

spawning biomass has continued to decrease and is close
to the historic low. The fishing mortality increased
throughout the late 1990s and the stock is currently
harvested outside safe biological limits. Current fishing
mortality is above F", and even above Fum.

Management objectives: There are no explicit
management objectives for this stock. However, for any
management oQjective to meet the precautionary criteria,
F should be less than the proposed F", and spawning
stock biomass should be maintained above Bp, once an
appropriate value is identified.

Precautionarv Approach reference points (uncha~ed since 2000):

ICES considers that: ICES proposes that:

Bum not defined B" not defined

Fum is 0.33 Fn,besetatO.17

Technical basis:

!
:.:B"'I""imc.:.n:.::oc:.t.::;de:.::fin=ed=-- I:.:B:::Jp"-..::n.::;ot:.:d:::e.::fin.::;ed=- _

, Flim• Floss , F2!' Fmed

There is no biological basis at present for determining
biomass reference points. Past proposed biomass
reference points were based on lowest observed biomass.
However, it is uncertain how relevant past spawning
biomass sizes are as a guide to precantionary reference
points for this stock in the present regime of low
prodnctivity and low weights at age.

Advice on management: ICES recommends that
fIShing mortality in 2002 should be reduced below the
Fp, = 0.17 to allow the SSB to increase. The TAC for
herring in Sub-divisions 25-29, 32 should be set so
that the catch of this stock in 2002 is less than 73 000 t.
To allow the SSB to rebuild to historic sizes associated
with good recruitment, a rebuilding plan should be
developed.

Rebuilding plan: Two examples of medium-term
scenarios that could be implemented for rebuilding are
discussed below.

Relevant factors to be considered in management: The
TAC for herring has been kept far above the reported
landings since 1989. Herring and sprat are mostly caught
in mixed fisheries, but directed fisheries exist in some
countries.

The implication of a substantially reduced harvest of the
herring stock as advised should be considered when
implementing the management plan for sprat fisheries.

The species composition in these mixed pelagic
fisheries has changed profonndly during the 1990s.

652

Sprat now constitntes about 60% of reported landings
compared to less than 10% in earlier years. The
mismatch of species proportions in quotas and in
landings has created incentives for misreporting" by
species. Such misreporting seriously affects rebuilding
of the herring stock. The misreporting also affects the
quality of the assessments of both sprat and herring. To
ensure that mixed fisheries operate in compliance with
quotas for both herring and sprat, measures must be
taken to ensure that reporting is accurate. Reporting of
catches by species must be based on appropriate
sampling. The respective TACs must reflect species
abundances in the sea.

Large variability in mean weight at age has been
observed during the last decade. A general decrease in
growth, caused by environmentally changed feeding
conditions has been coupled with changes in relative
abundance of stock components. Increased proportions
of slow-growing herring, especially in Sub-divisions 25
and 26 have decreased the weight at age even further in
these areas. Migrations of stock components with
different growth rates between spawning areas and
feeding areas contribute to the large seasonal and area
variability in mean weights. Also any changes in the
area distributions of reported landings contribute to the
variability. These factors increase the uncertainty in the
prognoses and make it more difficult for management to
set TACS that meet the desired objectives.

Much of the estimated decline in SSB has been
attributed to the overall decrease in mean weights at
age, as the numbers of mature herring (spawning stock
in numbers) have remained stable during 1982-1996
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(Figure 3.13.4.1). The decrease in SSB since 1997 has,
however, been associated with a marked decline in
numbers.

Comparison with previous assessment and advice:
The present assessment gives about 22% higher
estimates of SSB and 32% lower fishing mortality than

last year's assessment. These changes are principally
due to revised data for natural mortalities and coverage
corrections of the acoustic survey data, together with a
shorter age span for the assessment data. This laller
point created the major effect on the assessment. The
trends in spawning stock and fishing mortality have,
however, not changed.

Catch forecast for 2002:
Basis: F(2001) =F = F(l998-2000) =0.47; Landings(2001) = 191; SSB(2001) = 442.

F(2002) Basis SSB(2002) Landings (2002)
0.00 0.0 467 0

SSB (2003)
598

0.05 0.1 * F, 460 21 570
544

503
518

For herring in Sub-divisions 28,29 and 32 (excl. Gulf of
Riga herring), SSB has steadily decreased since the end
of 1980s and is at present at the lowest observed level.
Recruitment in the 1990s has been close to or below the
long-term average. Fishing mortality has increased
considerably since the mid-1990s. Landings decreased
from 140000-120000 t during most of the 1980s to a
rather stable level in the 1990s fluctuating around
90000 l. Table 3.13.4.2.

For the Gulf of Riga herring, SSB and recruitment have
been high since 1990 with the exception of the 1996
year class. Fishing mortality was below Fp, during the
1990s, except for 1996-1998. Landings have increased
since 1992 and reached 39800 t in 1997 (see section
below on Gulf of Riga herring).

below the long-term average since the mid-1980s.
Landings have declined from around 160000 t in the
1980s to around 80 000 t in the 1990s, Table 3.13.4.1.

0.14 0.3 * F, 448 61
0.17 F, 444 73

Weights in '000 t.
Shaded scenario considered inconsistent with the precautionary approach.

Elaboration and special comment: The assessment is
uncertain, due to the complexity of the stock structure
and the uncertain split between herring and sprat in most
pelagic fisheries in the area.

Medium- and long-term projections: Two medium
term predictions are given in Figures 3.13.4.2 and
3.13.4.3, both based on the assumption of a 15%
reduction in F for year 2001 and using mean weights at
age for 1998-2000. In Figure 3.13.4.2, F is reduced to
80% Of the Fp, level for the whole period 2002-2010,
whereas in Figure 3.13.4.3, F is kept at Fp,. Fishing at
0.8*Fp, would result in average annual catches from
750001 to 135000 t between 2002 and 2010. SSB is
projected to reach 750 000 t (the previously proposed Bum
for the stock). Fishing at F"" would result in catches of
about 130000 l. with SSB remaining around 600 000 t.
The B"" formerly proposed is inserted in the figures for
illustration purposes. Continuation of the present
exploitation is expected to lead to a continned reduction
ofSSB.

The following stock components were also considered
separately: Sub-divisions 25-27, Sub-divisions 28 (Gulf
of Riga excluded), 29 & 32, and Gulf of Riga (see
below). IBSFC proposed to use Sub-divisions 29S+32,
Open Sea herring in Sub-divisions 25-28, and Coastal
herring in Sub-divisions 25 and 26. However, taking
data availability into account those components for
which assessment and advice were presented, were
considered to be the best compromise.

For herring in Sub-divisions 25-27, SSB has steadily
decreased since the mid-1980s. In the last three years
the SSB has been at the lowest observed level (abont 2
times lower than the average value in 1980-2000).
Fishing mortality was high in the 1980s and has
increased steadily thereafter. Recrnitment has been at or

In order to illustrate the degree of consistency in the
way that the separate assessments have been performed
comparisons were made between the result from the
whole area (Sub-divisions 25-29, 32) and the sum of the
results from Sub-divisions 25-27, Sub-divisions 28
(Gnlf of Riga excluded), 29 and 32, and Gulf of Riga
(Figure 3.13.4.4). The agreement between the sum of
the parts and the whole is generally good for total stock
biomass, average weight in the stock, spawning stock
biomass, yield/SSB and fishing mortality. However,
differences are apparent in the numbers of recrnits
estimated in the earlier assessment years where the sum
is smaller than the result from the whole area. The
trends in stock development are similar for the two
larger stock units where there is a declining trend;
whilst the Gulf of Riga exhibits an increasing trend.
Fishing mortalities in the earlier years of the assessment
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are higher in the Gulf of Riga than for the whole area;
whilst for the most recent years the fishing mortalities in
Sub-divisions 28 (Gulf of Riga excluded), 29 and 32 are
higher than for the whole area.

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldIR
Ages 3-6

SSBIR

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 200I (ICES CM
200IlACFM:18).

Average Current

F"""
FO.I

Fmet!

0.473
1.522
0.277
0.203

0.011
0.011
0.009
0.009

0.024
0.007
0.036
0.044

Catch data (Tables 3.13.4.1.4):

399 102 252 354
399 99 286 385
399 95 290 385
399 78 244 322
402 70 213 283
402 85 210 295
560 81 231 312
560 66 242 308
560 74 221 295
560 58 195 253
560 68 208 276
560 51 214 265
476 50 177 227
405 35 208 242
300

117
95
60
73

200
204
176
112
293
343
371

317-463
394
394

1987
1988
1989
1990
1991 TAC for entire area
1992 F near present level
1993 Increase in yield at higher F
1994 Increase in yield at higher F
1995 TAC
1996 TAC
1997 No advice
1998 No advice
1999 Proposed F",= (0.17)
2000 Proposed F", = (0.17)
2001 Proposed F", = (0.17)
2002 < Fp•

1 TAC is for Sub-divisions 22-29.32. Weights in '000 t.
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Herring in Sub-divisions 25 to 29 and 32 plus Gulf of Riga
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Table 3.13.4.1 Herring catches in Sub-divisions 25-29, 32 (thousand tonnes).

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Russia** Sweden Total

1977 11.9 33.7 0.0 57.2 137.0 48.7 313.7
1978 13.9 38.3 0.1 61.3 130.6 55.4 305.2
1979 19.4 40.4 0.0 70.4 118.1 71.3 323.1
1980 10.6 44.0 0.0 58.3 118.0 72.5 304.4
1981 14.1 42.5 1.0 51.2 110.2 72.9 294.0
1982 15.3 47.5 1.3 63.0 99.2 83.8 311.1
1983 10.5 59.1 1.0 67.1 84.6 78.6 302.0
1984 6.5 54.1 0.0 65.8 105.6 56.9 289.9
1985 7.6 54.2 0.0 72.8 110.8 42.5 289.5
1986 3.9 49.4 0.0 67.8 115.7 29.7 268.3
1987 4.2 50.4 0.0 55.5 113.8 25.4 251.9
1988 10.8 58.1 0.0 57.2 122.8 33.4 286.3
1989 7.3 50.0 0.0 51.8 121.8 55.4 289.9
1990 4.6 26.9 0.0 52.3 116.2 44.2 244.2
1991 6.8 32.7 18.1 0.0 33.3 6.5 47.1 31.9 36.5 212.8
1992 8.1 29.7 30.0 0.0 25.8 4.6 39.2 29.5 43.0 209.9
1993 8.9 32.7 32.3 0.0 25.4 3.0 41.1 21.6 66.4 231.4
1994 11.3 33.7 38.2 3.7 26.2 4.9 46.1 16.7 61.6 242.4
1995 11.4 42.9 31.4 0.0 28.4 3.6 38.7 17.0 47.2 220.6
1996 12.1 44.9 31.5 0.0 31.0 4.2 30.7 14.6 25.9 195.1
1997 9.4 54.7 23.7 0.0 33.8 3.3 26.2 12.5 44.1 207.8
1998 13.9 42.9 24.8 0.0 27.6 2.4 19.3 10.5 71.0 212.4
1999 6.2 43.1 17.9 0.0 30.2 1.3 18.1 12.7 48.9 178.3

2000' 15.8 39.7 23.2 0.0 30.0 1.1 23.1 14.8 60.2 207.8

• preliminary, •• in 1977-1990 sum of catches by Estonia, Latvia, Lithnania and Russia.

Table 3.13.4.2 Herring in Sub-divisions 25, 26 and 27.

Year Recruitment Spawning Stock Landings Fishing mortality
Age 1 Biomass Ages 3-6

1980 7542 729.76 168.29 0.202
1981 13740 692.50 158.73 0.213
1982 11781 709.69 179.00 0.196
1983 11464 712.98 173.84 0.263
1984 10637 615.84 155.Q2 0.268
1985 9721 568.27 154.71 0.329
1986 6063 579.07 138.49 0.294
1987 5810 542.07 118.73 0.239
1988 4983 584.68 143.66 0.223
1989 6974 509.22 163.06 0.277
1990 7157 502.90 127.20 0.275
1991 6186 514.17 107.24 0.259
1992 5831 529.46 102.72 0.233
1993 5181 422.19 126.17 0.325
1994 5006 418.17 126.00 0.383
1995 7881 349.48 97.70 0.333
1996 5880 327.42 76.50 0.304
1997 2871 320.85 75.61 0.342
1998 5539 248.47 93.48 0.419
1999 4957 239.15 67.41 0.325
2000 6026 254.84 87.49 0.398
2001 238.32 78.68
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Table 3.13.4.3 Herring in Sub-divisions 28. 29 and 32 (excluding Gulf of Riga).

Year Recruittnent Spawning Stock Landings Fishing mortality
Age 1 Biomass Age 3-7

1983 7,045 441 143.92 0.245
1984 11,951 409 128.63 0.282
1985 9.120 404 125.59 0.284
1986 3.499 413 114.33 0.248
1987 12.298 444 119.08 0.259
1988 3,884 460 127.45 0.279
1989 7,031 403 122.83 0.296
1990 10,624 353 100.05 0.281
1991 7.238 345 92.78 0.281
1992 9,931 333 88.12 0.223
1993 8,790 336 95.20 0.227
1994 6.424 374 91.26 0.243
1995 8.809 294 90.89 0.303
1996 7,540 251 88.30 0.372
1997 4,840 191 92.40 0.513
1998 8,649 171 90.70 0.542
1999 4,815 145 79.85 0.624
2000 8.683 141 86.50 0.748
2001 7,809 132 * *
Average 7,842 318 104.33 0.350
Unit Millions 1000 tons 1000 tons

Table 3.13.4.4 Herring in Sub-divisions 25-29+32 (Combined Stock)

Year Recruittnent SSB Landings MeanF
Age 1 Ages 3-6

thousands tonnes (onnes

1974 27426636 1587743 310000 0.2147
1975 21418582 1455292 313000 0.2361
1976 37034468 1245207 318000 0.2353
1977 18454936 1387988 314000 0.2155
1978 21390052 1395698 305000 0.1857
1979 17140020 1329567 323000 0.2198
1980 23720376 1246469 304000 0.2137
1981 34706152 1145440 294000 0.2418
1982 35433356 1220460 311000 0.2137
1983 29316646 1193251 302000 0.2837
1984 34967380 1057392 290000 0.3092
1985 27005554 1035366 290000 0.3172
1986 14274608 1042104 268000 0.2719
1987 25667976 1041110 252000 0.2742
1988 11369604 1155025 286000 0.2399
1989 17485506 1060271 290000 0.2906
1990 23308218 1003535 244000 0.2411
1991 19422728 952657 213000 0.2392
1992 21916274 992325 210000 0.2251
1993 19470280 935510 231000 0.2429
1994 16432264 953683 244000 0.2853
1995 23298670 792724 221000 0.3155

1996 20408400 676032 196113 0.3258
1997 10234773 600190 207770 0.4063
1998 18609258 530693 214560 0.4255
1999 13768655 469600 178302 0.3863
2000 18985948 490862 207819 0.4729
2001 13790063 441955 0.5000

Average 22016335 1015648 264354 0.2867
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Herring in SD 25-29+32 (incl. Gulf of Riga). Medium-tenn projection.
F(2001)=0.85*F(2000), F(2002-2010)=0.80*Fp,.
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Management objectives: There are no explicit
management objectives for this stock component.
However, for any management objective to meet the
precautionary ctiteria, F should be less than the Fp, and
spawning stock biomass should be maintained above the
B,..

)(

Herring in the Gulf of Riga3.13.4.a

State of stock/exploitation: The stock component is at
present considered to be within safe biological limits.
SSB and recruitment have been high since 1990, with
the exception of the 1996 year class. Fishing mortality
was below Fp,during the 1990s, except for 1996-1998.

Precautionarv Approach reference points (proposed in 1999 :

ICES considers that: ICES proposes tbat:

BBm is 36 500 t Bm be set at 50 000 t

Fum not defined Fn, be set at 0.4

Technical basis'

Bum: B"Jexp (1.65*0.2) Boo: = MBAL=50 000 t

F ,: from medium-term proiections

Advice on management: At the current exploitation
rate the stock component is forecasted to remain
within safe biological limits. The expected landings
in 2002 corresponding to this rate are 33 200 t.

Comparison with previous: assessment and advice:
The present assessment gives 14% lower estimates of
SSB than last years assessment and F is increased by
43%.

Catch forecast for 2001:
Basis: F(200l)=F,,=F(1998-20000)=0.33; Landings(2001) =33.5; SSB(2001)=123.

F Basis SSB Catch SSB Medium-term effect of fishing at given level
(2002) (2002) (2002) (2003)
0.27 0.8*F,q 128 27 121

(=FO.I)

Increase of SSB

0.33 126 33.2 114 Slow increase of SSB
0.40 1.2*F,q

(FJ
125 39 108 StableSSB

Weights in '000 t.
Shaded scenarios considered inconsistent with the precautionary approach

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
200llACFM:18).

A stock-recruitment relation with stochastic variation is
used for generating possible future recruitment figures.
During the projection period (10 years) the spawning
stock is projected to increase.

Yield and spawning biomass per Recruit
F-reference points:

Elaboration and special comment: Herring catches in
the Gulf of Riga include both Gulf herring and open-sea
herring, which enter the Gulf of Riga from April to June
for spawning. The herring in the Gulf of Riga is fished
by Estonia and Latvia. The landings, which were about
30 000 t in the early 1970s, decreased to 12000
15 000 t in the 1980s. Since 1992 the catches have
increased, reaching 39 800 t in 1997 (the figure includes
unallocated catches and some catches of Gulf herring
outside the Gulf of Riga). The structure of the fishery
has remained unchanged in recent decades:
approximately 70% of the catches are taken by the trawl
fishery and 30% by the trapnet fishery on the spawning
grounds.

Analytical assessment is based on catch data and CPUE
series. Gulf of Riga herring is used as a component of
the herring in Sub-divisions 25-29 and 32, separated in
the landings by means of otolith structure.

Average Current
Fm",

FO.1

Fmed

Fish Mort
Ages3-7

0.333
N/A

0.269
0.368

YieldIR

0.010

0.009
0.010

SSBIR

0.036

0.040
0.033
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Catch data (Tahle 3.13.4.a.I-2):

1987 Reduce F towards Fo.l

1988 Reduce F towards Fo.l
1989 F should not exceed present level

1990 F should not exceed present level

1991 No separate advice for this stock component

1992 No separate advice for this stock component

1993 No separate advice for this stock component

1994 No separate advice for this stock component

1995 No separate advice for this stock component

1996 No separate advice for this stock component
1997 Current exploitation rate within safe biological limits

1998 Current exploitation rate within safe biological limits

1999 Current exploitation rate within safe biological limits

2000 Current exploitation rate within safe biological limits

2001 Current exploitation rate within safe biological limits

2002 Current exploitation rate within safe biological limits

Weights in '000 t.
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37

34.1
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Herring in the Gulf of Riga
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Table 3.13.4.a.l Herring catcbes in the Gulf of Riga

Category Catch in '000 t

1976 1977 1978 1979 1980 1981 1982 1983

Total catch 31.9 26.6 23.0 21.8 20.7 22.7 17.5 20.3
Gulf of Riga herring 27.4 24.2 16.7 17.1 15.0 16.8 12.8 15.5

Open sea herring 4.5 2.4 6.3 4.7 5.7 5.9 4.7 4.8

Category Catch in '000 t

1984 1985 1986 1987 1988 1989 1990 1991

Total catch 19.6 20.2 18.2 17.7 19.8 22.7 20.8 20.8

Gulf of Riga herring 15.8 15.6 16.9 12.9 16.8 16.8 14.8 14.7

Open sea herrinQ 3.8 4.6 1.3 4.8 3.0 5.9 6.0 6.1

Category Catch in '000 t

1992 1993 1994 1995 1996 1997 1998 1999 2000

Total catch 23.9 26.5 29.3 38.8 37.0 44.1 33.5 35.7 38.6

Gulf of Riga herring 20.4 22.2 24.3 32.7 32.6 39.8 29.4 31.4 34.1

Open sea herring 3.5 4.3 5.0 6.1 4.4 4.3 4.1 4.3 4.5
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Table 3.13.4.a.2 Herring in the Gulf of Riga.

Year Recruitment SSB Landings MeanF
Age 1 Ages3-7

thousands tonnes tonnes
1970 1822601 37472 33196 0.9899
1971 3795689 34356 32178 0.8041
1972 1361391 63737 27145 0.8348
1973 1303494 63928 27895 0.6187
1974 1948933 55766 30850 0.8662
1975 829199 50914 28523 0.9275
1976 3537533 37328 27422 1.0559
1977 858237 51695 24186 0.7238
1978 1027032 47919 16728 0.3830
1979 980141 46701 17142 0.4314
1980 1110901 46716 14998 0.3502
1981 916251 47241 16769 0.4529
1982 1753779 43042 12777 0.4200
1983 1273856 51758 15541 0.4680
1984 2200669 41050 15843 0.6930
1985 1160012 55347 15575 0.5173
1986 1001550 65241 16927 0.4735
1987 3500208 50683 12884 0.3805
1988 513448 90573 16791 0.4558
1989 1230428 57232 16783 0.3588
1990 3396569 69274 14931 0.2730
1991 3593372 74258 14791 0.3630
1992 4222849 93628 20000 0.3649
1993 3246128 110435 22200 0.2912
1994 2793690 117345 24300 0.2744
1995 3594807 111779 32656 0.3797
1996 5644919 102611 32584 0.4059
1997 1841142 111711 39843 0.5078
1998 3393803 94720 29443 0.4246
1999 4009500 106186 31403 0.3668
2000 3002056 119946 34069 0.3333
2001 3564792 123443 0.3300

Average 2325906 71064 23109 0.5162
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3.13.5 Herring in Sub-division 30, Bothnian Sea

State of stock/exploitation: Although the exact stock
status is uncertain, the stock is considered to be
harvested outside safe biological limits. The spawning
stock bioDtass has been high in the early 1990s, but has
decreased since 1994 and is presently close to the Bp,.

The fishing mortaiity has increased since 1993, being
above Fp, since 1997 and at Fum in 2000. Landings
have been at the high level of around 60 000 t since
1994.

The 1997 and 1999 year classes have been well above
the long-term average.

Management objectives: There are no explicit
management objectives for this stock. However, for any
management objective to meet the precautionary
criteria, F should be less than Fp, and the spawning
stock biomass should be maintained above Bp,.

o )d(h ~APrecautionarv ~pproac re erence points (propose in 20 0 :

ICES considers that: ICES proposes that:

Bum is 145 000 t Bn, be set at 200 000 t

Fum is 0.30 Fn, be set at 0.21

Technical basis'

Blim: spawning stock bioDtass, where probability of Bp,: Bum- exp(1.645*0.2)
lower recruitment increases

F1im: Floss Foa: Fmed

Advice on management: ICES recommends to
reduce the fishing mortality to no more than Fp_

corresponding to landings of less than 39 500 t in
2002.

sustainable. A reduction in fishing mortality to below
Fp, has a high probability of keeping the spawning
stock biomass above Bp, in the longterm.

Relevant factors to be considered in management:
This stock is part of the IBSFC management unit 3.
The exploitation of the stock has increased in the
1990s, and according to medium-term projections
(Figures 3.13.5.1-2) the present fishing mortality is not

Comparison with previous assessment and advice:
This years assessment gives about 25% higher
estimates of spawning stock biomass than last years
assessment and a corresponding decrease in fishing
mortality.

Catch forecast for 2002:
Basis: F(2001) = F,n = F(l998-2000) = 0.30; Landings(2001) = 60; SSB(2001) = 203.

F(2002) Basis SSB(2002) Landings (2002) SSB (2003)
0.00 No fishing 201 0 251

tnmlntlOOj~!iU1M\n@]miUHn£"'41i!imUU mm;1:U1UJ1411n;@nnnmlU;m]!imlk1H1MH1U mniuunatln;ml1l!ii
lHlmW]KQj2t;;n;IM;Mjl;;mii1l;;'i!;~fAj1\\;m!;m 1H;;1;Mntiiil411l1;n;mmHHW;;!;Mml!l!;;!!ii!1;;@U lKH1MHHl1I!f§HmmmW
ntn;;1;KH!iJl\gmmMn;f!i!!mm¥rlill¥lt1M11l1HHll@Emnnti~aE1Mmm\1 WiU@U;!i$i!n!i;!HmmJJlm@n;ma$!Mm;llnIM
Weights in '000 t.

Shaded scenario considered inconsistent with the precautionary approach.

Medium- and long-term projections: Medium-term
projections were calculated for a 10-year period based
on Monte Carlo simulations.

Medium-term projections for 10 years, starting from
the most recent estimate of the survivors, are presented
for different fishing mortality levels in Figures
3.13.5.1-2.

The medium-term projection using the average fishing
mortality from 1998-2000 (Fb.r=0.30) reveals a
decreasing trend over a lO-year period and there is a
high probability of the spawning stock biomass being
close to the Bum of 145000 t.
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Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldJR
Ages 3-7

Elaboration and special comment: About 90% of the
total catch is taken by trawl fishery. Trapnet fishery is
of minor importaoce. In the trawl fishery more effective
and larger trawls have been introduced in the 1990s.
Fishing effort is to a large extent market-driven.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
200I/ACFM:I8).

Catch data (Tables 3.13.5.1-2):

Average Current
F_
FO.I

Fmed

0.302
0.487
0.166
0.265

0.013
0.013
0.012
0.013

SSBIR

0.047
0.032
0.068
0.051

·1,llllllllllilllllllI11111111,IlIIIIIIIIIII;III,11111111lI1Iillli1\1111111I1illi,t1r;III'IIIIJII;III!1'I'II;'111111111'1
1
;\';111111111111111

1987 25

1988 28

1989 29

1990 31

1991 TAC for eastern part of SD, allowance for 32+ 84 26
western part

1992 Status quo F 39 84 39
1993 Status quo F 39 90 40

1994 No specific advice 41' 90 56

1995 TAC 73 110 61

1996 TAC 73 110 56

1997 F(97) = 1.4 • F(95) 78 110 61
1998 Status quo F 50 110 57

1999 Reduce catches 94 62
2000 Reduce catches 85 61

2001 Fp• = 0.21 36 72
2002 F below Fp• 40

'Catch at Fo,. 2TAC for the area 29N. 30. 31, Management Unit 3. Weights in '000 t
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Herring in Snb-division 30, Bothnian Sea
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Stock - Recruitment
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Table 3.13.5.1 Herring catches in Sub-division 30 (tonnes).

Year Finland Sweden Total

1971 24284 5100 29384
1972 24027 5700 29727
1973 20027 6944 26971
1974 17597 6321 23918
1975 13567 6000 19567
1976 19315 4455 23770
1977 22694 3610 26304
1978 22215 2890 25105
1979 17459 1590 19049
1980 18758 1392 20150
1981 12410 1290 13700
1982 16117 1730 17847
1983 16104 2397 18501
1984 23228 2401 25629
1985 24235 1885 26120
1986 23988 2501 26489
1987 22615 1905 24520
1988 24478 3172 27650
1989 25416 3205 28621
1990 29875 2467 32342
1991 26105 3000 29105
1992 35536 3700 39236
1993 36489 3579 40068
1994 53716 2520 56236
1995 58662 2280 60942
1996 55078 1737 56815
1997 61317 1995 63312
1998 54115 2777 56892
1999 60483 1862 62345
2000' 59948 1374 61322

* Preliminary.
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Table 3.1.3.5.2 Herring in Subdivision 30 (Bothnian Sea).

Year Recruitment SSB Landings MeanF
Age 1 Ages 3-7

thousands tonnes tonnes
1980 1344657 123149 20150 0.1652
1981 1274718 119028 13700 0.1143
1982 1840638 108628 17847 0.1773
1983 2271223 115511 18501 0.1500
1984 3294617 127490 25629 0.2146
1985 3140164 129321 26120 0.2152
1986 1642383 122834 26489 0.2209
1987 2879467 138611 24520 0.2027
1988 1333578 132767 27650 0.2153
1989 5667686 176178 28658 0.1811
1990 6183653 218547 31282 0.1663
1991 4536967 260441 26219 0.1305
1992 5218656 285554 39310 0.1520
1993 5476167 293376 40179 0.1251
1994 3630441 352640 56380 0.1881
1995 4671458 304843 61086 0.2089
1996 3884651 314545 56109 0.1891
1997 3446769 259891 65527 0.2373
1998 6123975 237161 56892 0.2219
1999 2579859 226144 62345 0.2857
2000 4664747 212735 61322 0.3021
2001 4460000 222785 0.3000

Average 3616658 203735 37425 0.1983
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Figure 3.13.5.1 Medium-tenn projections of SSB. F=1.0 refers to status quo fishing mortality in 2000 (=0.30).
Fishing pattern: 1998-2000 mean. Lines present 10, 25, 50, 75 and 90 perceutile of biomass
distribution. Herring in SD 30.
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3.13.6 Herring in Sub-division 31, Bothnian Bay

State of stock/exploitation: The status of the stock is
uuknown, but the current assessmeut, although
uncertain indicates that spawning stock biomass was
high in the 1980s and has declined considerably since
the mid-1990s to a very low level. The fishing mortality
was high in the 1990s. Landings have been decreasing
and they were at a record low in 2000 (3000 t). The
1994, 1995 and 1999 year classes were above the 10ng
term average, and preliminary information indicates
that this also applies for the year class in 2000.

Management objectives: There are no explicit
management objectives for this stock.

Precantionary Approach reference points: There are
no Precautionary Reference points proposed for this
stock.

Advice on management: ICES advises that
exploitation rates shonld be decreased from their
recent high levels.

Comparison with previous assessment and advice:
This years assessment gives about 14% lower estimates
of spawning stock biomass than last years assessment,
together with a 40% higher fishing mortality. Previous
estimates of the stock productivity have been
overoptimistic.

Elaboration and special comment: The main body of
the total catch is taken by trawl fishery. Total fishing
effort in the trawl fishery is to a large extent market
driven, and the fluctuation in total trawl catches and
the length of fishing seasons depend upon the onset of
winter and ice cover in the autumn. Normally the trawl
fishing season starts in late April and stops for the
spawning season in late May to July. Trawl fishery
starts again in August/September. The ice cover usually
appears in early November.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
2001lACFM:18).

Yield and spawning biomass per Recruit
F·reference points:

Relevant factors to be considered in management:
This stock is part of the IBSFC management unit 3.
The exploitlltion of the stock has increased in the
1990s. Recruitment is influenced not only by the size of
the spawning stock, but to a large extent by the
environmental conditions. The herring TAC is set for
IBSFC management uuit 3, which includes Sub
divisions 29N, 30 and 31. The management of this
stock should take account of the recommendations of
management actions iu other parts of management unit
3.

Catch data (Tables 3.13,6,1-2):

Average Current
Fm~

Fa.!
Fmed

Fish Mort
Ages 3-7

0.502
0.356
0.104
0.202

YieldIR

0.017
0.017
0.014
0.016

SSBIR

0.045
0.056
0.109
0.079

1987 9 8.1

1988 13 8.8

1989 7 4.4

1990 9 7.8

1991 TAC for eastern part of SD, allowance for 9+ 6.8
western part

1992 Status quo F 8 6.5

1993 Increase iu yield by increasing F 9.2

1994 Increase in yield by increasing F 5.8

1995 Increase in yield by increasing F 18.4 4.7

1996 Increase in yield by increasing F 18.4 5.2

1997 Increase in yield by increasing F 4.3

1998 Increase in yield by increasing F 5.6

1999 Increase in yield by increasing F 4.2

2000 Increase in yield by increasing F 3.0
2001 Exploitation rate should not be increased.

2002 Exploitation rate should be decreased

lTAC for the area 29N, 30, 31, Management Unit 3. Weights in '000 t.
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Herring in Sub-division 31, Bothnian Bay
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Stock - Recruitment
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Table 3.13.6.1 Herring catches in Sub-division 31 (tonnes).

Year Finland Sweden Total

1971 6143 820 6963
1972 3550 770 4320
1973 3152 727 3976
1974 5737 665 6482
1975 4802 800 5547
1976 7763 750 8508
1977 6580 750 7330
1978 9068 700 9768
1979 6275 785 7060
1980 8899 760 9659
1981 7206 620 7826
1982 7982 670 8652
1983 7011 696 7707
1984 8322 594 8916
1985 8595 717 9312
1986 8754 336 9090
1987 7788 320 8108
1988 8501 267 8768
1989 4005 423 4437
1990 7603 295 7818
1991 6800 400 6800
1992 6900 400 6540
1993 8752 383 9167
1994 5195 411 5825
1995 3898 563 4681
1996 5080 114 5249
1997 4195 86 4281
1998 5358 224 5582
1999 3905 248 4153
2000' 2870 113 2983

• Preliminary.
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Table 3.13.6.2 Herring in Sub-division 31, Bothnian Bay.

Year Recruiunent SSB Landings MeanF
Age 1 Ages 3-7

thousands tonnes tonnes
1980 789288 35327 9659 0.1740
1981 229603 32093 7826 0.2078
1982 169801 36715 8652 0.2331
1983 797517 31521 7707 0.2470
1984 553853 28772 8916 0.2311
1985 250956 31654 9312 0.2561
1986 216954 29927 9090 0.3562
1987 266629 26608 8108 0.3152
1988 91657 23894 8768 0.4004
1989 865771 19105 4437 0.2479
1990 386138 19420 7818 0.3267
1991 166171 22258 6800 0.2799
1992 255892 19495 6540 0.3426
1993 246792 17676 9167 0.5672
1994 142233 13153 5825 0.4436
1995 607411 10059 4681 0.4766
1996 403651 11845 5249 0.5248
1997 282973 12140 4281 0.5038
1998 165763 13741 5582 0.6235
1999 174941 12108 4153 0.6039
2000 447468 11013 2983 0.2783
2001 262724 14025 0.2800

Average 353372 21480 6931 0.3600
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3.13.7 Sprat in Sub-divisions 22-32

State of stock/exploitation: The stock is considered to
be within safe biological limits. SSB has increased in
recent years and attained its historical maximum of
1.6-1.7 million tonnes in 1996-1997. Since then the
SSB has decreased to 1 million t in 2001, which
remains well above the long-term average. In the most
recent years the estimates of fishing mortality have
almost doubled the values of the early 1990s and have
come close to Fp,. The 1998 year class is estimated to
be very weak, whereas the 1999 year class is estimated
to be strong. The 2000 year class is predicted to be
below average.

2. A long-term management plan, by which
annual quotas shall be set for the fishery,
reflecting a fishing monality rate of 0.4 for
relevant age groups as defined by ICES shall
be implemented.

3. Shauld the SSB fall below a reference point of
275000 t, the fishing monality rate referred
to under paragraph 2 will be adapted in the
light of scientific estimates of the conditions
then prevailing, to ensure safe and rapid
recovery of the spawning stock biomass to
levels in excess of275 000 t.

Management objectives: In Resolution XIII,
September 2000, the IBSFC agreed to implement a
long-term management plan for sprat in the Baltic:

"The IBSFC agreed to implement a long-term
management plan for the sprat stock which is
consistent with a precautionary approach and designed
to ensure a rational exploitation pattern and provide
for stable and high yields. This plan shall consist ofthe
following elements:

1. Every e!fon shall be made to maintain a level
of spawning stock biomass (SSB) greater than
200000t.

4. The IBSFC shall, as appropriate, adjust
management measures and elements of the
plan on the basis of any new advice provided
by ICES.

A review of this arrangement shall take place not
later than in the year 2003. "

ICES considers that the agreed management plan is
consistent with the precautionary approach, provided
the reference points are used as upper bounds on F and
lower bounds on SSB, and not as targets.

2000)d •( hh fAPrecaubonary \.pproac re erence pmnts onc ange since :

ICES considers that: ICES proposes that:

Blim is 200 000 t Bo' be set at 275 000 t

Flim is not yet defined Fno be set at 0040

Technical basis·.
Blim:MBAL Bp,: B,,,,*1.38; some sources of uncertainty in assessment

taken into account

F,,,,: - Fp,:- average Fm" in recent years, allowing for variable
natural mortality

Advice on management: ICES recommends that the
fishing mortality should remain helow Fp~

corresponding to catches less than 369 000 t.

Relevant factors to he considered in management:
Sprat and herring are taken mostly in mixed pelagic
fisheries. Management of sprat fisheries should take
account of the recommendation to greatly reduce
fishing mortality and catches of herring in Sub
divisions 25-29 and 32.

The strong 1997 and 1999 year classes will constitute
over 50% of catches in 2002. The future of the fishery
will depend greatly on the strength of future recruiting
year classes. The fishing mortality this stock can

sustain is dependent on natural mortality, which is
linked to the abundance of cod. Strong recruitment and
low predation in recent years contributed to the high
SSB in the mid-1990s. However, the SSB is predicted
to decrease markedly in the medium-term under the
present fishing intensity. If the cod stock is to recover a
much lower exploitation rate on sprat is necessary.

Comparison with previous assessment and advice:
This years assessment gives about 10% higher
estimates of spawning stock biomass for recent years
than last years assessment did, mostly as a result of
applying updated estimates of predation mortality on
sprat. The trend in stock development is similar in both
assessments.
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Catch forecast for 2002:
Basis: TAC; Landings(2001) = 355; F(2001) =F(2000)= 0.35.
F (2002) Basis Landings SSB SSB Medium-term effect of fisbing at given level

(2002) (2002) (2003)

0.21 0.6*F(2001) 205 987 1020 High probability for SSB remaining above Bp,

0.28 0.8*F(2001) 267 963 950 High probability for SSB remaining above Bp,

0.35 l.0*F(2001) 325 940 885 Higb probability for SSB remaining above Bp,

0.40 IBSFC
agreement

369 922 838 Higb probability for SSB remaining above Bp,

j~wfiijj!ji!ffiJ!t~.l]!jl§!!ltijijlLl jg!§;jiliii .~~lj;jjj! 1ll~'iit~~1!Jlit¥if!!f;§§~j~~!l~;~ltml&;ijj;i;;i;;ii;;i;;
Weigbts in '000 t.
Sbaded scenarios are considered to be inconsistent wilb lbe precautionary approacb.

Source of information: Report of lbe Working Group
on Baltic Fisberies Assessment, April 2001 (ICES CM
2001lACFM:18).

lbe current advice to reduce F on berring by more lban
50%, lbe proportion of berring in lbe industrial pelagic
catcbes will eilber bave to decrease, or lbe berring
catcb alone will limit lbis fisbery.

Sprat is fisbed wilb pelagic trawls during lbe first balf
and in lbe last few monlbs of lbe year. Most catcbes
used for buman consumption are taken in mixed
fisberies for berring and sprat.

Yield and spawning biomass per Recruit
F-reference points:

0.010
0.001
0.008
0.009

SSBfR

0.003
0.005
0.004
0.004

0.345
2.468
0.488
0.373

Fisb Mort YieldIR
Ages 3-5

Average Current
Fmn

FO•I

Fmed

Medium- and long-term projections: Tbe medians of
spawning stock biomass under status quo fisbing
mortality tend to result in an equilibrium of about
770000 t SSB (Figure 3.13.7.1-2). Fisheries in 2004
and onwards will depend very beavily on lbe strenglbs
of future recruinnent.

Natural mortality is expected to vary over time as
abundance of predators varies. Hence annual estimates
of Fm'd are expected to continue to be comparably
variable, . 'and multispecies interactions sbould be
considered in setting precautionary reference points.

Elaboration and special conunent: The assessment is
based on catcb data and acoustic surveys. Beller
sampling of industrial fisberies bas improved lbe
quality of lbe data input to lbe assessment.

Landings increased from 1983, reacbing a record bigb
in 1997, and decreased lbereafter. Tbe increase in
landings since 1992 is due to lbe development of an
industrial pelagic fisbery. Tbe catcbes in lbis fisbery
consist mainly of sprat (about 65%) and berring. Wilb
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Catch data (Tables 3.13.7.1-3):

1987

1988 Catcb could be iucreased in SD 22-25

1989

1990

1991 TAC

1992 Status quo F

1993 Increase in yield by increasing F

1994 Increase in yield by increasing F

1995 TAC

1996 Little gain in long-term yield at higber F

1997 No advice

1998 Status quo F
1999 Proposed Fp,

2000 Proposed Fp,

2001 Proposed Fp,

2002 Proposed Fp,

Weights in '000 t.

684

72

72

150

143

205

279

343

304

192

314

369

117.2

117.2

142

150

163

290

415

700

500

550

550

550

467.5

400

355
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Sprat in Sub-divisions 22 to 32

Landings
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Stock - Recruitment
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Table 3.13.7.1 Sprat catches in Sub-divisions 22-32 (thousand tonnes).

Year Denmark Finland German German Poland Sweden USSR Total
Dem.Rep. Fed. Rep.

1977 7.2 6.7 17.2 0.8 38.8 0.4 109.7 180.8
1978 10.8 6.1 13.7 0.8 24.7 0.8 75.5 132.4
1979 5.5 7.1 4.0 0.7 12.4 2.2 45.1 77.1
1980 4.7 6.2 0.1 0.5 12.7 2.8 31.4 58.1
1981 8.4 6.0 0.1 0.6 8.9 1.6 23.9 49.3
1982 6.7 4.5 1.0 0.6 14.2 2.8 18.9 48.7
1983 6.2 3.4 2.7 0.6 7.1 3.6 13.7 37.3
1984 3.2 2.4 2.8 0.7 9.3 8.4 25.9 52.5
1985 4.1 3.0 2.0 0.9 18.5 7.1 34.0 69.5
1986 6.0 3.2 2.5 0.5 23.7 3.5 36.5 75.8
1987 2.6 2.8 1.3 1.1 32.0 3.5 44.9 88.2
1988 2.0 3.0 1.2 0.3 22.2 7.3 44.2 80.3
1989 5.2 2.8 1.2 0.6 18.6 3.5 54.0 85.8
1990 0.8 2.7 0.5 0.8 13.3 7.5 60.0 85.6
1991 10.0 1.6 0.7 22.5 8.7 59.7' 103.2

Year Denmark Estonia Finland Germany Latvia Lithuania Poland Russia Sweden Total

1992 24.3 4.1 1.8 0.6 17.4 3.3 28.3 8.1 54.2 142.2
1993 18.4 5.8 1.7 0.6 12.6 3.3 31.8 11.2 92.7 178.1
1994 60.6 9.6 1.9 0.3 20.1 2.3 41.2 17.6 135.2 288.8
1995 64.1 13.1 5.2 0.2 24.4 2.9 44.2 14.8 143.7 312.6
1996 109.1 21.1 17.4 0.2 34.2 10.2 72.4 18.2 158.2 441.1
1997 137.4 38.9 24.4 0.4 49.3 4.8 99.9 22.4 151.9 529.4
1998 91.8 32.3 25.7 4.6 44.9 4.5 55.1 20.9 191.1 470.8
1999 . 90.2 33.2 18,9 0.2 42.8 2.3 66.3 31.5 137.3 422.6
2000 51,5 39.4 20,2 0,0 46,2 1,7 79,2 30,4 120,6 389,1

, Sum of catches by Estonia, Latvia, Lithuania and Russia.
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Table 3.13.7.2

Year 1997

Sprat catches in the Baltic Sea by country and Suh-division ('000 t).

Country Total 22 24 25 26 27 28 29 30 31 32
catch

Denmark 137.42 8.06 0.78 128.59 - - - - - - -
Estonia 38.95 - - - - - 3.32 17.73 - - 17.90
Finland 24.38 - 0.50 3.80 2.00 0.10 0.80 10.33 2.35 0.00 4.50
Germany 0.43 0.40 0.03 - - - - - - - -
Latvia 49.31 - - - 3.63 - 45.68 - - - -
Lithuania 4.79 - - - 4.79 - - - - - -
Poland 99.86 - 1.11 33.25 65.50 - - - - - -
Russia 22.37 - - - 22.37 - - - - - -
Sweden 151.86 - 2.59 38.03 26.86 45.15 30.50 8.73 - - -
Total 529.37 8.46 5.01 203.66 125.16 45.25 80.30 36.79 2.35 0.00 22.40

Year 1998
Country Total 22 24 25 26 27 28 29 30 31 32

catch
Denmark 91.8 2.45 0.92 88.48 - - - - - - -
Estonia 32.3 - - - - - 4.36 12.52 - - 15.40
Finland 27.0 - 0.69 3.50 0.15 0.88 1.54 10.51 2.43 0.04 7.24
Germany 4.6 0.03 0.51 3.84 0.18 - - - - - -
Latvia 44.9 - - - 12.32 - 32.54 - - - -
Lithuania 4.5 - - 4.46 - - - - - - -
Poland 55.1 - 0.29 25.96 28.83 - - - - - -
Russia 20.9 - - - 20.95 - - - - - -
Sweden 191.1 - 3.82 51.75 24.46 88.90 14.78 7.38 - - -
Total 472.1 2.5 6.2 178.0 86.9 89.8 53.2 30.4 2.4 0.0 22.6

Year 1999
--

Country Total 22 24 25 26 27 28 29 30 31 32
catch

Denmark 90.2 8,70 0,70 80.80 - - - - - - -
Estonia 33.2 - - - - - 2.92 12.40 - - 17.85
Finland 18.9 - 0.49 0.40 0.07 0.20 0.06 3.01 3.75 0.00 10.90
Germany 0.2 0.03 0.15 - - - - - - - -
Lithuania 2.3 - - - 2.30 - - - - - -
Latvia 42.8 - - 4.00 7.03 - 31.81 - - - -
Poland 66.3 - 0.42 32.29 33.57 - - - - - -
Russia 31.5 - - - 31.49 - - - - - -
Sweden 137.3 - 2.02 31.68 4.61 57.00 16.15 25.80 - - -
Total 422.6 8.7 3.8 149.2 79.1 57.2 50.9 41.2 3.7 0.0 28.8

Year 2000
Country Total 22 24 25 26 27 28 29 30 31 32

catch

Denmark 51,5 9,43 0,84 41,19 - - - - - - -
Estonia 39,4 - - - - - 6,08 13,88 - - 19,45
Finland 20,2 - - - - - - 3,55 4,78 0,00 11,91
Germany 0,0 0,02 - - - - - - - - -
Lithuania 1,7 - - - 1,68 - - - - - -
Latvia 46,2 - - 2,57 7,32 - 36,30 - - - -
Poland 79,2 - 0,76 40,53 37,89 - - - - - -
Russia 30,4 - - - 28,34 - 2,03 - - - -
Sweden 120,6 - 2,13 31,74 13,18 31,50 23,93 18,10 - - -
Total 389,1 9,5 3,7 116,0 88,4 31,5 68,3 35,5 4,8 0,0 31,4
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Table 3.13.7.3 Sprat in Snb-divisions 22 to 32.

Year Recruitment SSB Landings MeanF
Age I Ages 3-5

thousands tonnes tonnes
1974 80974872 877930 241700 0.317
1975 35012980 713025 201434 0.362
1976 184852928 435472 194775 0.372
1977 39349568 702837 180800 0.342
1978 14967399 583469 132360 0.330
1979 35171704 349387 77100 0.245
1980 21110056 214279 58100 0.275
1981 56321352 158303 49300 0.157
1982 36184100 176834 48700 0.270
1983 150315856 202274 37320 0.136
1984 57875716 391180 52560 0.209
1985 32738194 457949 69497 0.209
1986 13643529 437935 75800 0.238
1987 47915640 353839 88276 0.262
1988 10054936 392510 80300 0.235
1989 54460608 405011 85817 0.216
1990 62644532 557707 85578 0.121
1991 62922060 780903 103200 0.140
1992 88893312 1035753 142195 0.206
1993 98387032 1315381 178100 0.112
1994 63386148 1339215 288700 0.215
1995 260938368 1277155 313000 0.290
1996 177545376 1591604 441100 0.275
1997 42138476 1690384 529400 0.361
1998 176148960 1209511 470770 0.384
1999 20057268 1256974 421397 0.397
2000 139367216 1095917 389140 0.345
2001 65152000 1036000 0.350

Average 76018935 751384 186534 0.263
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Ffactor~0.8 SSB for sprat 22-32
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Figure 3.13.7.1 Medium-term projections of biomass for sprat 22-32 (10, 25, 50, 75, and 90 percentiles of SSB
distribution are presented), Bp,=275 000 tonnes
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Ffactor=O.8 Catx:hes for sprat 22-32
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Figure 3.13.7.2 Medium-term projections of catches for sprat 22-32 (10, 25, 50, 75, and 90 percentiles of catch
distribution are presented)
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3.13.8 Cod in Sub-divisions 22-24 (including Sub-division 23)

State of the stock/exploitation: The present fishing
mortality is 1.11, above the F of 1.0 agreed by IBSFC.
SSB is estimated to be 29 900 t in 2001, above the BI"
(23 000 t). Recruitment has been below average since
1998.

Management ohjectives: IBSFC have adopted a long
term management strategy for cod in the Baltic (section
3.13.1). ICES considers that the agreed management
plan is consistent with the precautionary approach,
provided the reference points are used as upper bounds
on F and lower bounds on SSB, and not as targets.

Reference points: There is doubt about whether these
cod form a closed population, as there may be
substantial exchange with adjacent cod stocks. Such
exchange could inflate RlSSB reference points, which
are very high for this stock, e.g. Fm" = 1.08, and the
high fishing mortality estimates may not accurately
represent the exploitation rate for the unit stock.
Further consideration of the magnitude and
consequences of exchange is needed before establishing
an appropriate Fum.

1999)d(U hh ~APrecautionarv '\.pproac re erence points DC ange since :

ICES considers that: ICES proposes that:

Bum is not yet defined Bp, be set at 23 000 t

Fum is not yet defined Fp, is not yet defined

Technical basis:

!I--~ I_~e-ViOU-SMB-AL------

the state of the stock with respect to safe biological
limits, and the advice is consistent with last years.

Catch forecast for 2002:
Basis: F(200l) = F,q = 1.11; Landings(2001) = 40 500;
SSB(2002) = 27,400.

Advice on management: ICES recommends that the
fishing mortality in 2002 should be reduced by at
least 10% to below the F of 1.0 agreed by mSFC,
corresponding to a catch below 36 300 t.

Relevant factors to be considered in management:
The catch forecast is sensitive to the estimated size of
the 1998 and 1999 year classes which account for about
70% of the yield in 2002. Following year classes also
appear to be below average, and catches are expected to
decline further if fishing is kept at Fp,.

The fishery is largely based on recruiting year classes,
and discarding is substantial. An increase in the
minimum trawl mesh size, as agreed by IBSFC to be
implemented by January 2002, may significantly reduce
the amount of discards.

(2002 Basis Landings
(2002)

o
10,600
19,500
27,100
33,500
36,300

SSB
(2003)

61,700
52,000
43,000
37,300
31,800
29,400

The stock has been rebuilt from the low SSBs of the
early 1990s as a result of strong recruitment, especially
from the 1994, 1996 and 1997 year classes. The
patterns of recruitment to this stock over time and
relative to spawning biomass suggest that there may be
recruitment dispersal and/or migration between this
stock and adjacent cod stocks iu the Baltic and/or
Kattegat.

Comparison with previous assessment and advice:
The current assessment has revised the estimate of the
SSB in 1999 downwards; mainly due to changes in the
mean weight at age in the stock. This has not changed

Weights in t.
Shaded scenarios considered inconsistent with the
precautionary approach.

Medinm- and long-term projections: Medium-term
projections were simulated over 10 years, using the
IBSFC agreed F of 1.0. The outcome shows less than
10% probability that the SSB will fall below the Bp, of
23 000 t. The loug-term projection reference points are
estimated as Fo.1=0.17 and Fmox=0.28. The input and
results from the yield per recruit analysis estimates SIR
reference points at F"",= 1.08, Fh,,,,=1.74 and
F1ow=0,43.
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Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
2000/ACFM:18), Technical Minutes of ACFM, May
2001.

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort YieldIR
Ages 3-6

Elaboration and special comment: As a result of the
high fishiug mortality, SSBs and yield are dependent
on ages 2-4. The contribution of ages 2 and 3 in the
yield has for recent years been around 70% of the
landings. The estimates of the size of the year classes
attaining these ages in the forecast are uncertain, being
based on partly recruited fish or solely on research
survey information. For the period 1992-1994 landings
are uncertain due to incomplete reporting; however, the
data quality has improved significantly since then.

Catch data (Tables 3.13.8.1-2):

Average Current
Fmax

Fo.!

Fmed

1.107
0.279
0.167
1.109

0.640
0.850
0.797
0.640

SSBIR

0.448
2.647
4.162
0.446

1987 TAC 9 29 236
1988 TAC 16 29 223
1989 TAC 14 220 19 198
1990 TAC 8 210 18 171
1991 TAC 11 171 17 140
1992 .Substantial reduction in F 100 18 732

1993 -"Fat lowest possible level 40 21 662

1994 TAC 22 60 31 1242

1995 . '30% reduction in fishing effort from 1994 120 34 1422

level
1996 30 % reduction in fishing effort from 1994 165 51 173

level
1997 Fishing effort should not be allowed to 180 44 132

-increase above level in recent years
1998 20% reduction in F from 1996 35 160 34 102
1999 At or below F"l with 50% probability 38 126 42 115
2000 Reduce F by 20% 44.6 105 38 104
2001 Reduce F by 20% 48.6 105
2002 Reduce F to below 1.0 36.3

1 Included in TAC for total Baltic. 2 The reported landings in 1992-1995 are known to be incorrect due to incomplete
reporting. Weights in '000 t.
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Cod in Sub-divisions 22 to 24
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Table 3.13.8.1 Total landings of cod in Sub-divisions 22. 23 and 24 (I).

) PrOVISIOnal data. Conlmued...

Year Denmark Finl"nel Gennan Gennanv. Estonia Latvia Pol"nel Sweclen
Dem.Ren .' Fed. Ren.

23 22+24 2 22+?A 22+?A 24 24 24 23 24
19ti5 19.457 9.705 IB5f 2.182
1966 20.500 8.393 11.448 2.110
1967 19.181 10.007 12.884 1.996
1968 22.593 12.36C 14.815 2.113
1969 20.60" 7.519 12.717 1.413
1970 20.085 7.99f 14.589 1.289
1971 23.715 8.007 13.482 1.419
1972 25.645 9.665 12.313 1.277
1973 30.595 8.374 13.733 1.655
1974 25.78" 8.4~~ 1O.3;~ 1.937
1975 23.481 6.04.1 12.91.1 1.932
1976 712 29.44f 4.582 12.893 1.800
1977 1.166 27.939 3.448 11.686 550 1.516
1978 1.177 19.168 7.085 10.852 600 1.730
1979 2.029 23.325 7.594 9.598 700 1.800
1980 2.425 23.400 5.58C 6.657 1.300 2.610
1981 1.473 22.654 11.659 11.260 900 5.700
1982 1.638 19.138 10.615 8.060 140 7.933
1983 1.257 21.961 9.097 9.260 120 6.910
1984 1.703 21.909 8.093 11.548 228 6.014
1985 1.076 23.024 5.378 5.523 263 4.895
1986 748 16.195 2.998 2.902 227 3.622
1987 1.503 13.460 4.896 4.256 137 4.314
1988 1.121 13.185 4.~~ 4.21c 155 5.849
1989 636 8.059 2.1 2.498 192 4.987
1990 722 8.584 1.629 3.054 120 3.671
1991 1.431 9.383 2.879 232 2.768
1992 2.449 9.94f 3.65f 290 1.655
1993 1.001 8.66f 4.084 274 1.675
1994 1.073 13.831 4.023 555 3.711
1995 2.547 18.76, 13: 9.196 15 611 2.632
1996 2.999 27.94f 5C 12.018 5C 32 1.032 4.418
1997 1.886 28.887 11 9.269

~
263 777 2.525

1998 2.467 19.191 13 9.722 13 623 607 1.571
1999 2.839 23.074 1H 13.224 Ie 25 660 682 1.525
2000 1 2451 1987t 169 115T 5 8A 926 698 2564

1 . .
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Table 3.13.8.1 Continued.

)ProvlSIonai data.

Year Total
22 23 24 Unalloc. 22+24 22+24+ 22-24+

Unalloc. Unalloc.
1965 27,867 17,007 44,874 44,874 44,874
1966 27,864 14,587 42,451 42,451 42,451
1967 28,875 15,193 44,068 44,068 44,068
1968 32,911 18,970 51,881 51,881 51,881
1969 29,082 13,169 42,251 42,251 42,251
1970 31,363 12,596 43,959 43,959 43,959
1971 32,119 14,504 46,623 46,623 46,623
1972 32,808 16,092 48,900 48,900 48,900
1973 38,237 16,120 54,357 54,357 54,357
1974 31,326 15,245 46,571 46,571 46,571
1975 31,867 12,500 44,367 44,367 44,367
1976 33,368 712 15,353 48,721 48,721 49,433
1977 29,510 1,716 15,079 44,589 44,589 46,305
1978 24,232 1,777 14,603 38,835 38,835 40,612
1979 26,027 2,729 16,290 42,317 42,317 45,046
1980 22,881 3,725 15,366 38,247 38,247 41,972
1981 26,340 2,373 24,933 51,273 51,273 53,646
1982 20,971 1,778 24,775 45,746 45,746 47,524
1983 24,478 1,377 22,750 47,228 47,228 48,605
1984 27,058 1,931 20,506 47,564 47,564 49,495
1985· 22,063 1,339 16,757 38,820 38,820 40,159
1986 11,975 975 13,742 25,717 25,717 26,692
1987 12,105 1,640 14,821 26,926 26,926 28,566
1988 9,680 1,276 18,203 27,883 27,883 29,159
1989 5,738 828 11,950 17,688 17,688 18,516
1990· 5,361 842 11,577 16,938 16,938 17,780
1991 7,184 1,663 7,846 15,030 15,030 16,693
1992 9,887 2,739 5,370 15,257 15,257 17,996
1993 7,296 1,275 7,129 5,528 14,425 19,953 21,228
1994 8,229 1,628 13,336 7,502 21,565 29,067 30,695
1995 16,936 3,158 13,801 30,737 30,737 33,895
1996 21,417 4,031 23,097 2,300 44,514 46,814 50,845
1997 21,966 2,663 18,995 40,961 40,961 43,624
1998 15,093 3,074 16,049 31,142 31,142 34,216
1999 20,409 3,521 18,225 38,634 38,634 42,155
2000 1 18,934 3,149 16,262 35,196 35,196 38,345

1 ..
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Table 3.13.8.2 Cod in Sub-divisions 22-24.

Year Recruiunent SSB Landiugs MeanF
Age 1 Ages 3-6

thousands tonnes tonnes
1970 157127 36748 43959 0.9266
1971 125916 42545 46623 0.9960
1972 172095 43702 48900 1.2948
1973 66253 43138 54357 0.9921
1974 169799 44950 46571 1.3257
1975 87785 36281 44367 1.0962
1976 81450 42845 49433 1.4190
1977 139281 32633 46305 1.4050
1978 104511 28604 40612 0.9733
1979 49961 38667 45046 0.8922
1980 124040 56101 41972 0.9658
1981 90185 49800 53646 1.3404
1982 92464 46930 47524 0.8398
1983 109579 48921 48605 0.9168
1984 35634 46040 49495 0.8058
1985 28149 47279 40159 1.2157
1986 75617 28465 26692 1.7185
1987 43337 22119 28566 1.0443
1988 13727 29289 29159 0.9657
1989 20391 25707 18516 1.1441
1990 18384 14429 17780 1.2925
1991 32246 10423 16693 1.9786
1992 73911 8527 17996 1.3563
1993 41445 15846 21228 1.4303
1994 71372 29000 30695 0.6366
1995 109315 30228 33895 1.0407
1996 16959 36828 50845 1.1921
1997 73524 37528 43621 1.5288
1998 98297 18795 34208 0.9725
1999 48284 23853 42149 1.2762
2000 60485 30637 38357 1.1066
2001 60673 29898 1.1100

Average 77881 33649 38644 1.1625
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3.13.9 Cod in Sub-divisions 25-32

State of stock/exploitation: The stock is outside safe
biological limits. Although the actual status of the stock
cannot be estimated precisely the available information
indicates that the SSB in 2001 is well below Bp,. The
fishing mortality is poorly estimated, but is well above
Fp,. In the most recent years the stock has been below
Bum and the fishing mortality has been fluctuating
around Fum.. Recruitmeut since the late 1980s has been
below average.

Management objectives: IBSFC have adopted a long
term management strategy for cod in the Baltic (section
3.13.1). ICES considers that the agreed management
plan is consistent with the precautionary approach.
provided the reference points are used as upper bounds
on F and lower bounds on SSB, and not as targets.

(hAprecautIonarv \.pproac reference points unchane:ed since 1999):

ICES considers that: ICES nronoses that:

Bum is 160 000 t Bn. be set at 240 000 t

Fum is 0.96 Fn, be set at 0.6

Technical basis'

Bum: SSB below which recruitment is impaired

Fum: Fmed98 Fn,: 5 percentile of Fm"

Advice on management: ICES recommends that no
fishery for cod be permitted in the eastern Baltic in
2002. Concerning TAC for 2001, see Section
3.13.16.

Rebnilding plan: A rebuilding plan should be
developed as soon as possible, including criteria for
reopening the fishery. The current area and seasonal
closures are not considered to be sufficiently effective to
achieve rapid and safe rebuilding. Large closed areas
and seasons may contribute to stock recovery, but only
if accompanied by major reductions in effort or catch.
Increases in minimum mesh size in trawls to be
introduced on the 1" January 2002 may help improve
the exploitation pattern and reduce discards.

Relevant factors to be considered in management:
Cod in the Baltic have traditionally been taken in a
directed fishery with very few cod occurring as by-catch
in other fisheries. It should therefore be possible for
managers to effectively reduce fishing mortality on cod
without disrupting fisheries on other species.

There are no indications of substantial movements of
fish from this stock to areas outside of Sub-divisions
25-32, so management measures do not need to
consider migration effects in relation to this stock.
However, management measures should cousider the
possible displacement of effort onto the western Baltic
cod stock where ICES advice is also for a reduction ofF
in 2002.

Recruitment is influenced not only by the size of the
spawning stock, but to a large extent by the
environmental conditions (e.g., volume of water with
high salinity and high oxygen content). Since the early
1980s fewer and smaller influxes of saline North Sea
water were observed than in earlier years. This is
reflected in the recruitment pattern, with most recent
year classes below the .long-term average. It is not
possible to predict if and when the present regime of
saltwater movements will change. Even though it is uot
possible to predict these environmental changes
precisely, they need to be taken into account in both
short-term management and medium-term recovery
plans, to ensure that SSB does not become fruther
depleted during the current period of low recruitment,
and that rebuilding schednles are realistic. There have
been no recent inFlows of saline water to the eastern
Baltic. Environmental data for early 2001 indicate very
poor conditions in the main spawning areas, so cod
reproduction in the eastern Baltic in 2001 is unlikely to
be successful.

Comparison with previoll§ assessment and advice:
Fishing mortality has consisteutly been under-estimated
and stock size over-estimated in the previous
assessments. In addition, weights at age in 1999 have
beeu lower than previously assumed.
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Catch forecast for 2002:
Basis: F(2001) = F,q = F(1998-2000) =1.12; Landings
(2001) = 79.6; SSB(2002)= 92.5.

F (2002) Basis Landings SSB
(2002) (2003)

o 0 0 1~

!;!!;l;;t;!%~g !!il!!;i;!I~;¥!l!f# iljl;;!~j!j;I!ljl !;;l!!lail!!!
!!!!!m!~,~ll! !11;;;;;!;;R;~;mI!f!~!!!!;!!?I\t;;;\;;!; !!!!!:lwi!!
!!!!;m;gi!W!!f!!!!!&I~;Iii1 gj!l;ti1i!!;!;! !t!!!f!i!!;!
;;t!!E;!j~~~Wt!!!li!;gj~m!f4 !!;!!!~1;;!!! i!!!!W!R!;!!!
;;!!!il!jmw'!I!!lil!i\'!!~~;~iKi\l !!;1!;!¥~;¥!!'11!!!11~1)!;!!

:j~~t:~~l~:i@mlfll· ffitut~~~~~~t~li]1U~~~:~~ :~r:~:~1~[aq41~:1~:~:~t~ ~[~[*~1~1[~I~[~[[[~
Weights in 'oool.

Shaded scenarios considered inconsistent with the
precautionary approach.

Medium- and long-term projections: Medium-term
projections are not reported because the point estimates
and probabilities from the assessment were not
considered reliable.

The earlier surveys were not adequately coordinated.
Recent work on standardizing surveys has implied that
surveys today are coordinated and use similar gears.

Calibrations of the historical time series information to
the new gear standards were impossible to finalise this
year. This adds uncertainty to their use as tuning
indices.

The landings increased from about 150000 t in the
mid-1970s to around 360000 t in the early 1980s, but
decreased thereafter. The fisheries developed during the
1970s with more fleets entering in the early 1980s, and
the intensity of the fishery increased further with the
introduction of a gillnet fishery at the end of the
1980s and the beginning of the 1990s. The size of the
gill-net fleet has decreased in recent years, and the
majority of catches are now taken by mobile gears.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (lCES CM
2001lACFM:18).

Yield and spawning biomass per Recruit
F-reference points:

Fish Mort Yield/R
Ages 4-7

Elaboration and special comment: Analysis has
indicated that age-reading problems have resulted in
considerable uncertainty about the absolute level of
SSB and F, but that annual trends are robust to these
effects.

Misreporting caused severe problems in the quality of
the data in the early 1990s and is still thought to occur.

Catch data (fables 3.13.9.1-2):

Average Current
Fm",

Fa.!
Fmed

1.117
0.262
0.158
0.856

0.632
0.841
0.789
0.669

SSBIR

0.753
3.632
5.471
1.000

1987 Reduce towards Fm", 245 207 236

1988 TAC 150 194 223

1989 TAC 179 220 179 198

1990 TAC 129 210 153 171

1991 TAC 122 171 123 140

1992 Lowest possible level 100 552 732

1993 No fishing 0 40 452 662

1994 TAC 25 60 932 1242

1995 30% reduction in fishing effort from 1994 level 120 1082 1422

1996 30% reduction in fishing effort from 1994 level 165 122 173

1997 20% reduction in fishing mortality from 1995 130 180 89 132

1998 40% reduction in fishing mortality from 1996 60 140 67 102

1999 Proposed Fp, ( = 0.6) 88 126 72 115

2000 40% reduction in F from 96-98 level 60 105 66 104

2001 Fishing mortality of 0.30 39 105

2002 No fishing 0

'For total Baltic. 2 The reported landings in 1992-1995 are known to be incorrect due to incomplete reporting.
Weights in '000 l.
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Cod in Snb-divisions 25 to 32
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Table 3.13.9.2 Cod in Sub-divisions 25-32.

Year Recruittnent SSB Landings MeanF
Age 2 Ages 4-7

thousands tounes toones
1966 392574 167655 134867 0.8358
1967 332904 222639 152378 1.1574
1968 320464 228855 164472 1.1289
1969 272325 217804 169909 1.0948
1970 217939 205062 154492 1.1227
1971 242104 181671 118217 0.9119
1972 292775 195548 143833 1.0419
1973 400793 208707 143164 0.9717
1974 471922 258456 147815 0.8296
1975 280934 333523 194649 0.6943
1976 281565 352450 203303 0.9245
1977 463519 324738 164792 0.8423
1978 782719 375359 154009 0.5344
1979 567880 572912 227699 0.4942
1980 403688 691303 347619 0.7325
1981 654965 662716 330742 0.8070
1982 651642 663916 316052 0.7290
1983 433384 637241 332148 0.7126
1984 279824 647878 391952 0.9020
1985 228161 533459 315083 0.7581
1986 244217 390503 252558 1.1434
1987 330164 311839 207081 0.9595
1988 203194 292636 194787 0.8597
1989 116954 237350 179178 1.1457
1990 114837 215200 153546 1.2191
1991 77598 151374 122517 1.3723
1992 128763 95848 54882 0.9812
1993 170266 117618 45183 0.3343
1994 117628 197187 93354 0.5452
1995 113210 241705 107718 0.7109
1996 97919 162319 121889 0.9868
1997 76658 130434 88600 1.1038
1998 124514 102332 67429 1.1181
1999 130390 74628 72989 1.1655
2000 122180 87082 66051 1.0679
2001 111786 94977 1.1200

Average 284788 294026 175284 0.9183
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3.13.10 Flounder

State of stock/exploitation: The total landings of
flounder were quite stable from the early 1970s until
1994, when reported landing increased markedly.
Reported catches in 1995 and 1996 were well above the
previous average, but have decreased thereafter.

Results from a tentative assessment of the stock in Sub
divisions 24 and 25 suggest a relatively stable spawning
stock of around 25 000 t since the late 1970s (Table
3.13.10.2).

Comparison with previous assessment and advice:
The tentative assessment is consistent with that of last
year.

Elaboration and special conunent: Flounder is taken
as a by-catch in the cod trawl and gillnet as well as in
coastal fisheries. There are also directed trawl fisheries
for this species in Sub-divisions 24 and 25. For 1994-

1998 high total landings of flounder were recorded,
likely due to misreporting of other fish species as
flounder (Tahle 3.13.10.1).

The majority of the landings are caught in Sub
divisions 24, 25 and 26. The amount of discarded
flounder is not known, but it is assumed to be high
because landings depend on market price and minimum
marketable size.

For most of the flounder stocks the data available are
insufficient to make an analytical assessment and catch
forecasts. An assessment could be made only for the
flounder stock in Sub-divisions 24-25.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
200llACFM:18).

Flounder in Sub-divisions 22 to 32
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Flounder in Sub-divisions 24 and 25
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Stock - Recruitment
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Table 3.13.10.2 Flounder in Sub-divisions 24 and 25.

Year Recruitment SSB Landings MeanF
Age 2 Ages 4-6

thousands tonnes tonnes
1978 34476 27960 4960 0.3371
1979 29171 28817 5593 0.5081
1980 35769 26113 5058 0.3844
1981 46387 28003 4532 0.3652
1982 33245 29523 6002 0.4493
1983 32792 27116 5926 0.4823
1984 35985 25909 5554 0.4695
1985 31836 24639 5664 0.3965
1986 26849 24548 6404 0.6079
1987 39862 20659 5687 0.5514
1988 31254 20643 5762 0.6650
1989 40982 20596 6632 0.6461
1990 43040 20836 4607 0.4576
1991 45597 23247 5374 0.5003
1992 45160 26743 4121 0.4599
1993 54844 29917 5745 0.6198
1994 42846 30304 8493 0.4235
1995 37314 35130 12603 0.7664
1996 36118 29239 10516 0.6699
1997 36887 23219 8667 0.6481
1998 39442 17847 8589 0.7220
1999 45822 19562 7166 0.7105
2000 39380 20648 7441 0.7841

Average 38481 25270 6569 0.5489
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State of stock/exploitation: The available data do not
permit the current stock size and exploitation to be
assessed.

Elaboration and special comment: Sub-divisions 22
and 24 are the most important areas for plaice fishery
in the Baltic. The total landings of plaice (Table
3.13.1Ll) were high in the 1970s, but have decreased

3.13.11 Plaice

since the 1980s to the lowest on record in 1993 (269 t).
Since then the landings have increased to 2 700 t,
mainly due to increased landings from Sub-division 22.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
2001/ACFM:18).

Plaice in Sub-divisions 22 to 32

Landings
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3.13.12 Dab

State of stock/exploitation: The available data do not
permit the current stock size and exploitation to be
assessed.

Elaboration and special comment: The total landings
of dab (Table 3.13.12.1) were stable at around 2 000 t
per year in the 1980s and the early 1990s. The reported
catches in 1994 and 1995 increased to 3000 t, but in
1996 they returned to the previous level. From 1997
onwards the landings decreased to 9nder 1 500 t,
landings characteristic to the beginning of the 1970s.

The temporary increase in landings reported for 1994
and 1995 is influenced by misreporting of other species
as dab.

Most catches were taken from Sub-division 22,
followed by Sub-division 24 with only up to 12% of the
total landings.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
200IlACFM:I8).

Dab in Sub-divisions 22 to 32

Landings
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3.13.13 Turbot

State of stock/exploitation: The available data do not
permit the current stock size and exploitation to be
assessed.

Elaboration and special comment: The landings of
turbot in the Baltic increased from less than a 100 t in
the 1960s and 1970s to nearly 500 t in the early 1990s,
and again to above I 000 t in the mid-1990s. Catches
declined after 1996, and are now about 500 t (Table
3.13.13.1).

The main turbot fishery takes place in Sub-divisions 22,
24, 25, 26 and 28. Due to the high market demand a
directed turbot gillnet fishery developed in the 1990s.

At present the IBSFC regulations of the turbot fishery
are a temporary closure of fishing during the spawning

season, and a minimum landing size. There are also
additional national regulations, for example, a
minimum mesh size for some fisheries.

The landings are uncertain due to incomplete reporting,
especially for the early years.

Although there are ongoing study programs in several
countries focusing on the status of turbot stocks in the
Baltic, the data available are insufficient to allow
evaluation of the appropriateness of the present
management measures in respect to the precautionary
approacb.

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
2001/ACFM:18).

Turbot in Sub-divisions 22 to 32

Landings
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State of stock/exploitation: The available data do not
permit the current stock size and exploitation to be
assessed.

3.13.14 Brill

50 t (Table 3.13.14.1) and are mainly taken in SuI>
division 22.

Elaboration and special comment: The landings of
brill in the Baltic are low and are typically less than

Source of information: Report of the Baltic Fisheries
Assessment Working Group, April 2001 (ICES CM
200l/ACFM:18).

Brill in Sub-divisions 22 to 32

Landings
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million in 2000. The wild smolt production, which may
be about 0.5 million, constitutes about 15% of the total
smolt production. Most of the stocks remain in the
coastal area within about 150 km of the point of
release, but a high proportion of those from Poland and
some from southern Sweden migrate further into
offshore areas. Coastal populations are mainly taken in
gillnets or trap nets. In the Gulf of Bothnia, they are
caught as a by-catch in fisheries for whitefish. The
stocks entering the offshore area are exploited by
salmon drift netting and long lines. Sea trout are
important for the recreational fishery in coastal areas
and rivers. The catches of sea trout have been quite
variable in recent years, but it seems likely that
misreporting of salmon as sea trout in some years has
influenced the statistics.

IBSFC has not established any management objectives
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for sea trout.

The populations in the Gulf of Bothnia (Sweden and
Finland), particularly those in Sub-division 31, are in a
poor state. Several of these populations are
overexploited to the extent that they now exist mainly
as non-migratory brown trout populations. The state of
the populations in the remainder of the Baltic Sea is
variable, but in general better than in the Gulf of
Bothnia.

Sea trout are affected by M74 to a much lesser degree
than salmon are. Populations in some rivers in the Gulf
of Finland and the southern part of Gulf of Bothnia and
northernmost part of the Main Basin have exhibited a
limited incidence of M74. The situation in the Main
Basin is less well known.
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Salmon in the Main Basin and the Gulf of Bothnia (Sub-divisions 22-31)3.13.15.b

State of stocks/fishery: Parr densities in most rivers
being monitored in the Gulf of Bothnia are improving
and smolt production should exceed the 50% target for
most monitored rivers by 2002. Wild smolt production
in the Main Basin is more uncertain due to poorer
monitoring, but is thought to be as good or better than
in rivers Flowing into the Gulf of Bothnia. The survival
rate of smolt to adult has not been determined for these
larger smolt year classes. Therefore the status of the
wild stock as a whole, although unquestionable
improved, remains uncertain. Catches of salmon are
given in Tables 3.13.I5.b.l and 3.l3.15.b.2.

Salmon smolt production in the Gulf of Bothnia and
Baltic Main Basin are shown below (in millions):

tll~j;lj;;!j;!mi;il!i!!j!f;;;!!i{~i!j;iJjI!j;!;&g;!j;m
1987 0.43 5.55 5.98

1988 0.42 5.67 6.09

1989 0.43 5.23 5.66

1990 0.42 4.39 4.81

1991 0.43 4.09 4.52

1992 0.47 4.70 5.17

1993 0.51 5.37 5.88

1994 0.60 3.95 4.55

1995 0.30 4.49 4.79

1996 0.31 4.74 5.05

1997 0.35 5.20 5.55

1998 0.46 5.61 6.07

1999 0.56 5.45 6.01

2000 1.16 5.83 7.02

20012 1.42 5.61 7.03

1Data on wild smolt production since the 1990s is to a
large extent based on annual surveys. Smolt production
estimates based on counts only for rivers Tornionjoki
and Simojoki (20-30% of total production).
2Preliminary data.

Wild stocks: There are wild salmon populations in 13
rivers discharging into the Gulf of Bothnia. In the early
1990s, most populations in this area were depleted,
producing 5-20% of their potential. The management
measures taken, including the reduction in TAC and
the national regulatory measures, coincided with the
occurrence of a strong brood-year class in 1990 and
increased parr densities in almost all of these rivers in
1996-2000. Improved parr densities are expected to
give high smolt runs in 2001-2002 (3-4 year old
smolts) and good spawning runs in 2002-2005 (Table
3.l3.15.b.3). In a small number of rivers entering into
the Gulf of Bothnia populations are improving only
slowly, often from returning numbers so low that the
stocks were at risk of extinction. The spawning run in
2000, originating from the small year classes 1994-
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1995. was low and estimated egg deposition was about
the same as in year 1999. The spawning runs of multi
sea-winter wild salmon are expected to be low also for
the year 2001, mainly because the population in the sea
consists at present mainly of 1995-1996 year classes
which suffered high M74 mortality (Table 3.I3.15.b.4).
However, the spawning run of one sea-winter salmon is
expected to increase in 2001.

In the Main Basin area the status of populations is
somewhat better in terms of parr densities and number
of spawners than in the Gulf of Bothnia. In general,
smolt production in rivers in the area are higher in
relation to production capacity than in the Gulf of
Bothnia. However, the status of individual rivers is
generally uncertain due to incomplete monitoring.
Recent parr surveys in Latvian rivers suggest that these
stocks are not affected by M74.

Reared stocks: Most of the salmon smolt recruitment
originates from the releases. Tagging results suggest
that survival of reared smolts has declined since the
early 1990s, and no indication of increase has been
observed (Figure 3.l3.15.b.1).

Management objectives: The IBSFC objective is to
increase the natural production of wild Baltic salmon to
at least 50% of the natural production capacity of each
river by 2010, while retaining the catch level as high as
possible.

Advice on management: ICES advises that a
continuation of the national and international
measures in place in 1997-2000, with the TAC for
2002 of 410 000 salmon, is consistent with the
Salmon Action Plan.

ICES further advises that the exploitation in rivers
should be closely monitored and kept sufficiently low to
allow the number of spawning fish to increase. Some
rivers have reached what is considered to be full
production and many more rivers may achieve this
status shortly. As rivers reach full production density
dependent interaction may become a concern and there
may be implications for the best way to distribute
harvest among rivers. For these reasons IBSFC should
consider setting spawning stock targets for individual
rivers, which are at or near full production.

Relevant factors to be considered in management:
Many indices show that many populations are
benefiting from current management measures, thereby
increasing the probability of achieving the management
objective. However, there is less or no improvement in
parr densities in some rivers, particularly those with
very low escapements at the beginning of the current
management initiative. Therefore, the exploitation rate
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must be kept very low on the Baltic salmon while the
stocks are exploited in mixed fisheries. Otherwise the
small stocks, which are recovering much more slowly,
could suffer over-exploitation. From a biological
perspective all wild stocks should be rebuilt as quickly
as possible.

ICES is aware that current harvest advice would result
in a certain amount of reared fish returning to their
release site, and thus not being harvested with current
management measures. If river-specific measures could
be developed to harvest such surplus reared fish without
by-catch of wild salmon, such harvestiug could
proceed, and be incremental to the TAC without
causing a conservation concern. Some relevant
experience on strategies for harvesting surplus reared
salmon without increasing exploitation on wild stocks
has been acquired in other jurisdictions, and could
guide development of national programs to harvest
surplus reared salmon. However, any such programs
should be reviewed by ICES prior to implementation, to
ensure that they provide protection to wild stocks.

TAC is an effective tool to safeguard salmon in the
Main Basin to allow them to begin their spawning run.
However, to restrict fishing mortality in coastal
fisheries directed at homing wild salmon,
complementary technical measures are essential. In the
Gulf of Bothnia the dateof'opening coastal fisheries
has been delayed to restrict the harvest of the early run
when the proportion of multl-sea-winter wild salmon is
the largest. As the spawning'migration covers a short
time period and is progressing quickly, a change in
opening date would cause large differences in
exploitation and have a corresponding effect on
spawning stock size.

There is evidence from tagging that survival rate from
smolt to adult may be declining. Such declines could
offset the improvements in smolt production and justify
caution in harvesting. Increasing catches, before the
survival rate of these larger smolt runs is known, could
jeopardise the progress achieved to date with the
salmon recovery plan. In addition, the lowered relative
abundance of the reared component in the standing
stock leads to a higher exploitation of the wild
component in the TAC management regime.

The factors influencing the development of M74 are
poorly understood. The M74 mortality has varied over
the years (Table 3.13.l5.b.4) and sudden unpredictable
changes in the incidence of the disease may occur. This
is an additional justification for a cautious harvesting.

The salmon fishery in the Baltic Sea is based mainly on
reared fish. In recent years reared fish should have
constituted about 90% of the catch, based on the ratio
of smolt production of reared and wild fish.
Nevertheless, data on coastal tagging and sampling of

ICES Cooperative Research Repon No. 246

spawners indicate that the proportion of wild salmon in
the catch is higher than previously considered, which
implies a higher survivorship for wild smolts compared
to reared.

Yield from salmon smolt releases has been decreasing
since 1994. Lower catches have been explained by
reduced TAC and strong regulations in coastal
fisheries. Decreases are also considered to result from
reduced survival of salmon in post-smolt phase.
According to tagging data the returu rate for year
classes since 1996 is lower than average rates in the
long term. Returu rates fluctuate in the same tempo in
Sweden and Finland, which indicates that long-term
variation may be caused by temporary changes in the
Baltic Sea ecosystem (Figure 3.13.15.b.I). A ca. 20%
survival rate has traditionally been assumed for reared
salmon; however, it seems likely that the post-smolt
survival is considerably below this value at present.

Management measures taken have decreased the
offshore and coastal exploitatiou since the early 1990s.
This has resulted in an increase in the proportion of
reared fish returning to the rivers (Figure 3.13.15.b.2).
Similarly there seems to be a trend of increasing catch
in rivers with large compensatory releases. However,
the differences in development in rivers is so
pronounced that it is impossible to draw general
conclnsions regarding the size of the increase over the
entire Main Basin and Gulf of Bothnia (Figure
3.13.15.b.3).

Some reviews assume that present management
measures resnlt in a large amount of non-exploited
surplus of reared salmon in the rivers. The limited
inforruation available does not snpport the idea of a
large non-exploited amonnt of salmon in the Main
Basin. Instead in the Gulf of Bothnia there may be
some non-harvested surplus of reared salmon, but there
are considerable differences among rivers. Based on the
limited data available, there seems to be a difference
among Finnish and Swedish rivers. There is probably a
larger number of non-exploited fish in Swedish rivers,
because the coastal fishery outside rivers and river
fisheries are less intense than in Finland. ICES
recognises that present data on abundance of reared
salmon spawners in rivers are based mainly on small
scale mark-recapture estimates, made 3-5 years ago.
ICES therefore recommends that larger studies should
be carried out to estimate the exploitation and
abundance of spawners in several rivers. These studies
should be carried out before any management plan is
implemented to utilise an assumed large number of
non-exploited reared salmon in the rivers.

Non-reported catches and discards are estimated to be
about 20% of the reported landings (in numbers), each
being about the same magnitude. About 70% of
discards are caused by seal damages. Catch losses have
continued to increase and the most serious damage
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occurs in the Sub-divisions 29-31. Tbese losses are not
included in the TAC, so as catch losses by seals
continue to increase, the total number of salmon killed
in the fishing gear will increase even with a status quo
TAC, affecting achievement of rebuilding objectives.
Moreover, it is pointed out that the effect of seals has
consequences on fishery at different levels:

• the direct catch loss due to damaged or
escaped fish;

• capital losses due to gear damages;
• indirect effects through changes of fishing

strategy;
• effects of fishery through competition for the

salmon resource.

Forecast for 2001:

Wild stocks: From surveys of juvenile salmon in the
rivers it was estimated that the wild smolt run in 2000
was 1.16 million. This was about 72% of the potential
production as presently estimated. The number of
spawners in 1996-1998 and densities of parr in 1997
1999 in Finnish and Swedish rivers suggest that the
smolt production in these rivers will peak in 2001 and
come down a little again in 2002 (Table 3.13.l5.b.3).

Reared stocks: The production of reared smolts in 2000
was 5.86 million, and is expected to be 5.61 million in
2001.

Elaboration and special comment: In some rivers parr
densities in recent years have been far above the range
of historically reliable data. Although earlier studies
have found no density dependency from parr to smolt
or smolt to adult survivorship, that situation may not
apply at the higher densities now observed. Until
survivorship rates at current parr densities can be
assessed, the forecasts of smolt production and adult
returns in the next few years will be uncertain.

At present the assessment is based on a complex of
stocks from rivers having wild salmon populations.
There is an indication that the populations in the larger
rivers have increased, while the status of populations in
smaller, more vulnerable rivers is improving much
more slowly (Table 3.13.l5.b.3 and Figure
3.l3.l5.b.4).

Because of the depleted state of many wild populations
it is necessary to monitor the status of as many
populations as possible. However, better analysis of the
status of salmon populations will require an intensified
long-term monitoring, which for practical reasons will
have to concentrate on a few selected rivers (index
rivers). A number of index rivers have been established
as a part of the lBSFC Salmon Action Plan. According
to the lBSFC the status of wild salmon populations in
these rivers will be considered the basis for monitoring
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the fulfilment of the Salmon Action Plan. It is only in
the Gulf of Bothnia, however, where both smolt
trapping and counting of spawners are planned to take
place in the same river. ICES stresses that both
elements must occur in index rivers in the Main Basin
and the Gulf of Finland as well as in the Gulf of
Bothnia. Otherwise it will be not be possible to evaluate
reliably the future development of populations in these
areas.

Estimates of wild smolt production are available for
each region, but estimates in the Main Basin are based
on limited surveys.

Because the management objective is to achieve 50% of
the potential production level, the potential production
level should be well defined. Ideally target production
sizes should include consideration of both the
production capacity of habitats and stock-recruitment
curves. However, Baltic salmon populations have been
depleted for more than 30 years and there is no
empirical basis for estimating parameters of such
models. Estimates of potential production in the Baltic
Sea rivers are normally based on measurements of the
reproductive area in combination with an estimated
smolt production per unit area. These estimates may
need to be revised when more data accumulate at
higher production levels. In addition, the potential
production estimates should be considered as average
potential values, which suggest that even after
rebuilding is completed they may be substantially
exceeded in some years, and may also occasionally
experience shortfalls.

ICES considers that the following guidelines are
appropriate for use in the development of more reliable
values of potential production:

I) An inventory of the size and quality of the parr
rearing habitat areas for each river according to an
agreed protoco!. This should preferably be
combined with electrofishing surveys stratified by
quality of areas;

2) Measurement of the parr and smolt production in
regional index rivers for a number of years. Because
of the large variation it is necessary to measure for a
number of years at high production levels before
estimating the potential production in a river;

3) The values for the index river are transferred to
other rivers in the region via measurement of the
habitat area and the quality gradation of them.

The stock estimates are based on electrofishing surveys,
smolt trapping, age-disaggregated catch and tagging
data.

Source of information: Report of the Baltic Salmon
and Trout Assessment Working Group, April 2001
(ICES CM 2001lACFM:14).
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Catch data (Tables 3.13.15.b.I-2):
TACs

1987 No increase in effort

1988 Reduce effort <3.00

1989 TAC 2.90 850

1990 TAC 1.68

1991 LowerTAC 2 -2 3.35

1992 TAC 688 3.35

1993 TAC 500' 650

1994 TAC 500' 600

1995 Catch as low as possible in offshore and coastal 500
fisheries

1996 Catch as low as possible in offshore and coastal 450
fisheries

1997 Catch as low as possible in offshore and coastal 410
fisheries

1998 Offshore and coastal fisheries should be closed 410

1999 Same TAC and other management measures as in 1998 410 410

2000 Same TAC and other management measures as in 1999 410 450

2001 Same TAC and other management measures as in 2000 410 450

2002 Same TAC and other management measures as in 2001 410

Landi'$s
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3.13.15.c Salmon in the Gulf of Finland (Sub-division 32)

State of stocks/fishery: ICES considers that the wild
stocks are outside safe biological limits. Parr densities
increased in most monitored rivers in 1999, but
decreased again in 2000 (Table 3.13.15.c.l).

Salmon smolt production in the Gulf of Finland is
shown below (in thousands):

l;;~:~j!!!"';;i!lli;;;;!;;i!'f;lRg!i;!;;i;!~;i
1987 IS 593 608
1988 15 569 584
1989 IS 432 447
1990 15 573 588
1~1 15 ~ 516
1992 15 415 430
1993 15 558 573
1994 15 633 648
1995 10' 710 720
1996 10' 661 671
1997 12' 690 702
1998 10' 722 732
1999 6' 891 897
2000 8' 826 834
2001' 8' 791 799

'Data on wild smolt production assumed until 1994.
1995 figures based on surveys. 'Preliminary data. 'Data
on wild production in Russia reported for 1995-2000:
11 000 smolts annually. Not included in table.

Wild stocks: Based on earlier evidence there are wild
salmon populations in 9 Estonian rivers in the Gulf of
Finland. Surveys indicate that parr densities vary
strongly in these rivers, and densities are much lower
than in rivers of similar type at these latitudes in
average (Table 3.13.15.c.l). Five of these populations
have been supported by smolt releases in the last few
years.

Minor natural reproduction occurs as a consequence of
large long-term releases in one Finnish river in the
area. Surveys also indicate that some natural
reproduction occurs in one or two Russian rivers. Also
these two populations are supported by long-term
releases (Table 3.13.15.b.3). However, there are no
national plans to attain self-sustainable populations in
these rivers.

Reared stocks: Most of the salmon catch in the Gulf of
Finland originates from smolt releases. Despite
increases in releases, the catches have decreased
considerably in the last few years, which indicate a
lowered initial smolt survival of released salmon
(Figure 3.13.15.c.l). Also tagging results give evidence
for decreased survival of reared smolts (Figure
3.B.15.b.l).

738

Management objectives: The IBSFC objective is to
increase the natural production of wild Baltic salmon to
at least 50% of the natural production capacity of each
river by 2010, while retaining the catch as high as
possible.

Advice on management: ICES recommends that, in
light of the precarious state of wild stocks in the
Gulf of Finland and the very low wild smolt
production in 2000, fisheries should ouly be
permitted at sites where there is virtually no chance
of taking wild salmon along with reared salmon. It is
particularly urgent that national conservation
programmes to protect wild salmon be enforced
around the Gulf of Fiuland.

Relevant factors to be considered in management:
At present wild salmon populations occur in nine
Estonian rivers and many of these populations are at
risk of extinction. The potential smolt production is
very small compared to all other wild salmon
populations in the Baltic Sea. It is uncertain whether a
much reduced TAC would affect the status of these
stocks. The TAC has been reduced 4 times since 1996,
but in 2000 it was still more then 3 times the catch, and
not restrictive on harvests. Coastal fisheries at sites
likely to be on migration paths of wild salmon from
Estonian rivers present a particular threat to biological
viability of these wild stocks. Coastal and river fisheries
intercepting these populations shonld be prohibited. All
possible means should be used to prevent all fishing in
rivers and river mouths supporting these wild stocks.
Additionally enhancement releases should be continued
and expanded to avoid possible extinction of these
stocks.

M74 caused bigh mortality among offspring of sea-run
females in Finnish hatcheries in 1992-1997, but the
M74-related mortality has lowered since 1998. No
estimates are available for the mortality in 2001 (Table
3.13.15.bA). Hatchery experiments suggest that M74
related mortality is low in Estonian salmon
populations.

Tagged reared Latvian salmon recovered in the Gulf of
Finland suggest that wild and reared Latvian salmon to
some extent are also exploited in this area.

Forecast for 2001: A status quo projection for Sub
division 32 gives a catch prediction for 2001 and 2002
of 18 000 and 26 000 fish, respectively, to be compared
to the catch in 2000 of 28 000 fish. The TAC for 2001
of 70 000 salmon is therefore not restrictive to the
fishery.

ICES Cooperative Research Repon No. 246



Wild stocks: In Estonian rivers the wild prodnction is
less than in preceding years. Densities of 0+ parr in
2000 decreased from 1999 in most of the rivers, and
production of smolts is expected to remain low in the
coming years. Using the most recent estimate of wild
production of 3 800 smolts, they represent less than 1%
of the total smolt production (wild plus reared smolts).
This is a much lower figure than in the Main Basin and
the Gulf of Bothnia.

Reared stocks: The smolt production is expected to be
about 800 000 smolts in 2001.

Elaboration and special comment: Considering that
at present released smolts are estimated to outnumber
wild smolts by approximately 50:1 in this area, the
current management measures may be insufficient to
ensure preservation of these stocks. Under these
circumstances it would be appropriate to adopt
additional measures specifically intended to prevent the
biological extinction of wild salmon in the Gulf of
Finland.

Small reproduction areas and unpredictable variation in
the size of year-classes is characteristic of Estonian
wild salmon rivers. Electrofishing surveys since the
1970s indicate that there has been no spawning in some
years. In spite of improvement in the water quality in
the 1990s, the natural reproduction has not increased in
these rivers.

Fishing effort in the Estonian coast increased
significantly in the 1990s. This partly illegal fishery
developed quickly because the coastal fish stocks,
salmonids included, had been under-exploited and
catches were relatively good. The decline of agricultnre
and other industries in the region that resulted in

ICES Cooperative Research Report No. 246

decreased pollution of the streams should have had a
positive effect on the salmon stocks. However, the
decrease in the offshore fishery and improvement of
water quality did not compensate for the effect of the
increased coastal fishery, which exploits salmon and
sea trout populations as by-catch.

The Finnish offshore and especially coastal fishery
catch the major part of the total landings in the Gulf of
Finland. However, the total effort has decreased in the
last few years, because of the low catch per unit of
effort combined with low price and particularly due to
increased seal damages. Damage caused by seals is
most severe at fishing sites furthest away from the
coast, which has caused the trap net fishing to move
closer to the shoreline.

There was no Russian commercial salmon fishery in
the Gulf of Finland in year 2000, but the catch
consisted of by-catch from other fisheries.

The assessment shows a very low initial survival for
released smolts in the last four years compared to the
early 1990s.

The analytical assessment is based on catch at age
estimated from tag recoveries and catch samples.
Estimates of wild production are based on limited
surveys and do not include all rivers. Lack of data on
the productivity in the freshwater phase prevents
calculation of the appropriate TAC strategy to meet any
target based on smolt production.

Source of information: Report of the Baltic Salmon
and Trout Assessment Working Group, April 2001
(ICES CM 200l/ACFM:14).
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Catch data (Table 3.13.15.c.1):
TACs

1987 No advice
1988 No advice
1989 No advice
1990 No advice
1991 No advice
1992 No advice
1993 TAC for reared stock
1994 TAC for reared stock
1995 Catcb as low as possible in offsbore and coastal fisberies
1996 Catcb as low as possible in offsbore and coastal fisberies
1997 Offsbore and coastal fisberies sbonld be closed
1998 Offsbore and coastal fisheries should be closed
1999 Offshore and coastal fisheries should be closed
2000 Only fishery on released salmon should be permitted
2001 Only fishery on released salmon should be permitted
2002 Only fishery on released salmon should be permitted

'Equivalent of 600 t. 'Equivalent of 400 t.

Landings

'Preliminary. Table revised because of additional data.
'For comparison with TAC.

109'
65'

0.43
0.43

109
120
120
120
110
110
100
90
70

III
57
39
80
77
31
30
28
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Table 3.13.15.c.1 Densities of wild salmon parr in electrofishing surveys at permanent stations in rivers
discharging into the Gulf of Finland, Sub-division 32.

River Year Number of parr/100m2 Number of parr
0+ 1+ and older

Kunda
1992 7.4 12.9 118
1993 a 4.5 26
1994 2.4 a 7
1995 15.4 3.1 60
1996 22.6 13.7 98
1997 1.2 21.5 78
1998 13.8 0.90 68
1999 6.4 18.1 103
2000 20.8 7.6 75

Selja
1995 1.3 6.5 18
1996 a 0.4 1
1997 a a a
1998 a a a
1999 0.1 2.3 26
2000 1.2 0.4 32

Loobu
1994 1.2 2.8 23
1995 0.2 0.2 2
1996 a 0.4 2
1997 a 0.3 3
1998 0.2 a 1
1999 10.5 0.8 70
2000 0.6 0.8 17

Valgej6gi
1998 a a a
1999 2.4 a 26
2000 0.4 1 14

Jagala
1998 a a a
1999 0.5 a 2
2000 a a a

Pirita
1992 1.9 0.7 11
1993")
1994 a a a
1995 a a a
1996 a + 1
1997')
1998 a a a
1999 6.5 a 55
2000 a 0.9 13

Vaana
1998 a 0.1 1
1999 a a a
2000 0.1 a 1

Keila
1994 1.1 1.1 12
1995 6.9 0.3 105
1996 11.7 1.1 115
1997 a 5.2 47
1998 a 1.1 10
1999") 95 1.3 154
2000 3.8 6.6 52

Vasalemma
1992 3.4 2.6 23
1993')
1994 1.9 a 7
1995 18.7 0.4 99
1996 4.8 5 51
1997 a 1.5 8
1998 a 0.2 2
1999 13.5 a 80
2000 3.5 1.7 27

*) = no electrofishing
**)= Flow was extremely small and fish were concentrated on little area
+ = minor production.
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3.13.1S.d Sea trout

State of stocks/fishery:

Wild stocks: Currently approximately 400 rivers in the
Baltic Sea support wild populations of sea trout. There
are no estimates of the original number of sea trout
populations or quantitative estimates of the total natural
smolt production. Stocks in several rivers in the Main
Basin are considered to be in good or satisfactory
condition with nursery areas well utilised. However,
populations in numerous small Danish brooks are
assessed to be in poor condition. In the Gulf of Bothnia
the status of most stocks particularly in Sub-division 31
is poor or unknown (Table 3.13.15.d.I). Several of
these populations are probably overexploited to the
extent that they now mainly exist as non-migratory
brown trout.

Reared stocks: Sea trout smolt production is shown
below (in thousands):

1IIill'11'liIIII1l1;111\\lill.IIIIII'11
1987 994 1081 358 2433
1988 1312 1083 226 2621
1989 1537 906 198 2641
1990 1237 1035 237 2509
1991 665 1186 259 2110
1992 1023 1247 314 2584
1993 1576 1171 251 2998
1994 1485 985 285 2755
1995 1967 1243 378 3588
1996 1509 1416 139 3064
1997 2726 970 220 3916
1998· 2545 943 378 3866
1999 2506 971 355 3832
2000 1825 987 353 3164

Hatchery production in the Main Basin has increased in
recent years, while the smolt production in the Gulf of
Bothnia has been rather stable.

Forecast for 2001: Not available.

Elaboration and special comment: The production of
sea trout in the Baltic Sea is dominated by reared
production to a similar extent as prodnction of salmon
is.

Sea trout stocks in the Baltic Sea exhibit two types of
migration pattern. Most of the stocks migrate in the
coastal area within about 150 km of the point of
release, bnt particularly those from Poland and some
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from southern Sweden migrate further into offshore
areas. The fish that migrate only short distances are
mainly exploited in coastal and river fisheries, and they
are also affected by the coastal salmon fisheries. Fish
that migrate offshore are to a large extent taken as a by
catch in the offshore salmon fishery. The stocks
remaining in coastal waters are only exploited in local
fisheries and may therefore be managed on a national
or local basis, but the stocks migrating into offshore
areas would benefit from international management
measures. It is not known to what extent stocks in
southern Sweden migrate to offshore areas. The
management of many of these populations would
benefit from knowledge of their migration pattern.

The exploitation pattern is rather variable in different
areas. In the Gulf of Bothnia and Gulf of Finland sea
trout are to a large extent caught in gill nets for
whitefish, and to a minor extent in a recreational net
fishery or in trap nets. National management agencies
around the Gulf of Bothnia and Gulf of Finland should
consider changes in local fishery regulations as well as
implementation of restoration programs to improve the
status of these sea trout populations, which are in a
poor state.

Source of information: Report of the Baltic Salmon
and Trout Assessment Working Group. April 2001
(ICES CM 2001/ACFM:14).

Catch data2(Table 3.13.15.d.2):

illlllllllllllllllllllllll,I'lilllllllllllll
1987 319 150 184 653
1988 331 282 290 903
1989 460 331 298 1089
1990 794 432 337 1563
1991 613 463 297 1373
1992 611 469 322 1402
1993 901 250 718 1869
1994 769 190 648 1607
1995 647 227 119 993
1996 511 238 95 844
1997 474 238 93 805
1998 741 252 159 1152
1999 898 319 104 1321
20001 1046 325 93 1464

'Preliminary data. 2No catch advice is given for sea
trout. Catch figures do include recreational fisheries
only for some countries.
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Table 3.13.15.d.l Status of monitored wild and mixed sea trout population in 2000.
Poor Satisfactory Good Not known Total number

Gulf of Bothnia

Sub-div 31
Finland 1 2
Finland/Sweden 1 1
Sweden 10 2 12

Sub-div 30

Sweden 13 9 15 38
Finland 1 1

Main Basin
SWeden 25 23 11 15 74
Estonia 2 5 1 13 21
Latvia 2 5 8 15
Lithuania
Poland 10 8 5 24
Danmark (Sub-diY 22-25) 82 52 16 150
Russia 5 5

Gulf of Finland
Finland 5 5
Russia 15 15
Estonia 6 5 3 23 37

Total 156 112 45 67 400

Table 3.13.15.d.2 Nominal catches (tonnes) of sea trout in the Baltic Sea. S=Sea, C=Coast and R=River.

AddItional sea trout catches are Included In the salmon statIStics for Denmark until 1982 (table 3.1.2).

2Finnish catches include about 70 % non-commercial catches in 1979 - 1995, 50 % in 1996-1997.

$Rainbow trout included.

"Sea trout are also caught in the Western Bailie in Sub-divisions 22 and 23 by Denmark, Germany and Sweden.

5 Preliminary data.

6Catches reported by licensed fishermen and from 1985 also catches in trapnets used by nonlicensed fishermen.

7Finnish catches include about 85 % non-commercial catches in 1993.

'ICES 5ub-div. 22 and 24.
+ Catch less than 1 tonne.

9Catches in 1979-1997 included sea and coastal catches,since 1998 costal (C) and sea (5) catches are registered separately

na=Data not available

Year Baltic Main Basin Gulf of Bothnia Gulf of Finland Total
Denmark1

• Estonia Finland2 German Latvia Lithuania Poland Sweden
4 Rnland2

Sweden Estonia Rnlancr
s+c C s+c C C S C S' s+c R S· C' R C R S· C' R C C R

1979 3 na 10 na na na na na 81' 24 na na 3 6 na na na na na 73 0 200
1980 3 na 11 na na na na na 48' 26 na na 3 87 na na na na na 75 0 253
1981 6 na 51 na 5 na na na 45' 21 na na 3 131 na na na na 2 128 0 392
1982 17 na 52 1 13 na na na SO 31 na na 3 134 na na na na 4 140 0 475
1983 19 na 50 na 14 na na na 108 25 na na 3 134 na na na na 3 148 0 504
1984 29 na 66 na 9 na na na 155 30 na na 5 110 na na na na 2 211 0 617
1985 40 na 62 na 9 na na na 140 26 na na 13 103 na na na na 3 203 0 599
1986 18 na 53 na 8 na na na 91 49 7 9 8 118 na 1 24 na 2 178 0 566
1987 31 na 66 na 2 na na na 163 37 6 9 5 123 na 1 26 na na 184 0 653
1988 28 na 99 na 8 na na na 137 33 7 12 7 196 na na 44 42 3 287 0 903
1989 39 na 156 18 10 na na na 149 35 30 17 6 215 na 1 78 37 3 295 0 1,089

1990 48' na 189 21 7 na na na 388 100 15 15 10 318 na na 71 43 4 334 0 1,563

1991 48' 1 185 7 6 na na na 272 37 26 24 7 349 na na 60 54 2 295 0 1,373
1992 27' 1 173 na 6 na na na 221 60 103 26 1 350 na na 71 48 8 314 0 1,402
1993 59' 1 386 14 . 17 na na na 202 70 125 21 2 160 na na 47 43 14 704 0 1,869

1994 33" 2 384 15' 18 + + na 152 70 76 16 3 124 na na 24 42 6 642 0 1,607
1995 69" 1 226 13 13 + 3 na 187 75 44 5 11 162 na na 33 32 5 114 0 993
1996 71 8•3 2 76 6 10 + 2 na 150 90 93 2 9 151 25 na 20 42 14 78 3 844
1997 538,3 2 44 + 7 na 2 na 200 SO 72 7 7 156 12 na 16 54 8 82 3 805
1998 60 2 103 4 7 na na 208 184 76 B8 3 6 192 12 0 9 39 6 150 3 1,152
1999 1108

•
3 2 84 9 10 0 1 384 126 116 51 2 3 248 12 0 18 41 8 93 3 1,321

20005 58 4 99 9 14 0 1 474 268 70 42 4 3 256 12 0 18 39 10 SO 3 1464, ..
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3.13.16 In-year revision of Baltic cod TAC

IBSFC has requested ICES to:

"Update the advised [cod] TAC for 2001, taking into
account the most recent survey and catch information. II

Because of new information about the state of the stock,
ICES advises that there be no fishing for eastern Baltic
cod in 2002 (see Section 3.13.9) and that fishing cease
on the eastern stock as soon as possible. i.e. for the
remainder of 2001.

IBSFC established a cod TAC for 2001 of 105 000 t.
The assessment of both the western and the eastern
stocks in 2001 are lower than was estimated in 2000. A
200I TAC set at a particular fishing mortality is
therefore lower than was estimated in 2000. The 2001

assessment presents a further year of data and is
therefore more precise than the 2001 forecast presented
last year. Also. because the assessment is subject to
noise it cannot be expected that the assessment in 2001
will be exactly identical to the assessment presented in
2000.

Because the splitting of TAC between the two cod
stocks is not specified, no precise estimate of a 2001
catch corresponding to particular fishing mortalities can
be given. As an illustration, the advice for the western
stock was for a reduction in F of 20%, while the advice
for the eastern stock was for a reduction in F to 0.3* F,q.
The predicted catch for 2001 for this option was in the
advice provided last year 87 600 l, while the assessment
now available indicates a catch from the two stocks
combined for this option of 67 500 t.

3.13.17 Cod catches in pelagic fisheries

ICES used the International Baltic Sea Sampling
Program database (IBSSP II) to assess cod by-catches in
the pelagic, fisheries and to evaluate the consequences of
lowering the present 10% by-catch rule of cod in the
herring ffi,1gsprat fisheries (IBSFC fishing rule 8.3).

The distributions of samples by Sub-division and share
of trips with observed by-catch of cod are presented in
Figure 3.13.17.1. In general. the cod by-catches in
sampled .pelagic fisheries were generally low (near
zero). but the highest share of trips with hy-catch was in
Sub-divisions 24-26.

Tables 3.13.17.1-2 present the total amount of cod by
catch and discards in the pelagic fishery raised from the
combined herring and sprat landings by
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year/quarter/Sub-divisionfcountry strata for the years
1998-2000. The highest by-catch of cod in the pelagic
fishery was in the first and second quarter of the three
years. Discards occnrred in all quarters of 2000, with
more than 85% (by weight) in the third quarter, but only
in the first quarter of 1999, and none were recorded in
1998.

The total share of cod by-catch in the combined total
landings of sprat and herring fisheries was within the
range of 1.3% to 2.0% in the years 1998--2000. Whilst it
is not possible to evaluate how much of the cod by
catch is recorded in official catch statistics, a lowering
of the present 10% by-catch fishing rule will not
significantly improve the state of the cod stock.
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Table 3.13.17.1 The total cod by-catch and discard in pelagic fisheries by Sub-division and year (t).

Subdivision Bv- catch Discard
2000 1999 1998 2000 1999 1998

22 0.0 0.0 268.2 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0 0.0 0.0
24 28.8 47.8 4.9 11.1 30.0 0.0
25 1397.6 1476.0 795.4 44.8 110.6 0.0
26 662.7 0.0 271.4 149.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0
30 1.4 0.0 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0 0.0 0.0
32 0.7 0.2 0.4 0.0 0.0 0.0

Total 2091.3 1523.9 1340.3 204.9 140.6 0.0

Table 3.13.17.2 The total cod by-catch and discard in pelagic fisheries by quarter and year (t).

Year By· catch Discard
a uarter Quarter

1 2 3 4 Total 1 2 3 4 Tota!
2000 402.4 1326.3 182.6 179.9 2091.3 13.4 15.1 174.5 1.9 204.9

1999 1315.5 0.0 0.0 208.4 1523.9 140.6 0.0 0.0 0.0 140.6

1998 329.3 474.8 268.6 267.6 1340.3 0.0 0.0 0.0 0.0 0.0
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Figure 3.13.17.1 The share of journeys with occurring cod by-catch in pelagic fisheries by Sub-division and (the
numbers in brackets indicate the nnmber of journeys).
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3.13.18 Reference points for herring and sprat - Maturity ogive

ICES investigated the effect on biological reference
points of changes in the maturity ogives of Baltic
herring and sprat. For each of the two stocks three
maturity ogive options were used to estimate biological
reference points. The results of the calculations are
presented in Tables 3.13.18.1 and 3.13.18.2.

The estimates for Fp• and Fum for herring remain
unchanged from those reported last year; whilst the

748

estimate of Fp, for sprat remains unchanged from that
reported last year.

No new maturity ogives were used for the assessments
of the herring and sprat stocks in the Baltic, but mean
maturity ogives covering the years 1997-2000 were
calculated (Tables 3.13.18.3 and 3.13.18.4).
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Table 3.13.18.1 The impact of different maturity at age on the estimated reference points foro herring in Sub
divisions 25-29+32.

529Herrin!! 2 . +32 Maturity at a2e
Presently Newestim. Average

A2e used 1997-99

1 0.00 0.01 0.00
2 0.70 0.60 0.65
3 0.90 0.83 0.87
4 1.00 0.91 0.95
5 1.00 0.93 0.97
6 1.00 0.93 0.97
7 1.00 0.93 0.97
8 1.00 0.93 0.97
9 1.00 0.93 0.97

mean(l-3) 0.533 0.479 0.506

The estimates of F reference points
Maturity

Ref. Presently Newestim. Average
point used 1997-99

FO.I 0.24 0.24 0.24
Flow 0.05 0.04 0.04
Fmed 0.21 0.18 0.19
Fhigh 0.29 0.26 0.28
F35%SPR 0.26 0.26 0.26
Floss 0.32 0.28 0.30

herring

+Pmed

mFhigh

AF35%SPR

oRoss

0.5500.500

maturity(l-3)

0.10+-------~~~~~~~--------_i

0.05+--~---------~~~~~------i

0.00+----------~----------__i

0.450
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Table 3.13.18.2 The impact of different maturity at age on the estimated reference points for sprat in Snb
divisions 22-32.

22Soral -32 Maturitv at a!!e
Presently Newestim. Average

Age used 1997-99

1 0.00 0.32 0.16
2 0.70 0.91 0.80
3 1.00 0.97 0.98
4 1.00 0.97 0.99
5 1.00 0.98 0.99
6 1.00 0.99 0.99
7 1.00 0.98 0.99
8 0.23 0.97 0.98

Mean(l-3) 0.567 0.731 0.649

The estimates of F reference points
Maturitv

Ref. Presently Newestim. Average
point used 1997-99

FO.l 0.42 0.42 0.42
Flow 0.00 0.00 0.00
Fmed 0.43 0.59 0.50
Fhigh 1.28 2.21 1.67
F35%SPR 0.37 0.46 0.41
Floss 1.25 2.15 1.63

sprat

2.50

e
2.00

.. e .Fmed

•• 1.50.. e • Fbigh
...:
~ 1.00

AF35%SPR.. OFloss

0.50 •11 6

0.00

0.500 0.600 0.700 0.800

maturity(1-3)
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Table 3.13.18.3 Proportion mature at age for the hening stock in Sub-divisions 25-29+32 by Sub-division and
source. 1996-2000 (for Suh-divisions25. 26 anlt27 the same OQive was assumed.

Year Sub-division Prop. of Age group

the stock1 1 2 3 4 5+ Source
25 25 0.000 0.223 0.471 0.661 0.778 GFR
26 14
27 9

1996 28 (open-sea h.) 10 0.000 0.380 0.680 0.840 1.000 LAT
28 (GUlf of Riga) 10 0.000 0.728 0.921 0.974 0.990 LAT

29 17 0.000 0.942 1.000 1.000 0.996 EST
32(Gulf herring) 15 0.000 0.683 0.943 0.987 0.995 EST
Weighted mean 0.000 0.480 0.698 0.817 0.891

25 25 0.000 0.815 1.000 1.000 1.000 POL
26 14 0.000 0.797 0.996 0.989 1.000 POL,rev.
27 9

1997
28 (open-sea h.) 10 0.000 0.670 0.880 1.000 1.000 LAT
28 (GUlf of Riga) 10 0.000 0.710 0.975 0.973 1.000 LAT

29 17 0.000 0.787 0.984 0.991 1.000 EST
32(Gulf herring) 15 0.099 0.511 0.922 0.959 0.975 EST
Weighted mean 0.D15 0.731 0.969 0.984 0.996

25 25 0.000 0.690 0.948 0.980 1.000 POL
26 14 0.000 0.715 0.986 1.000 1.000 POL
27 9

1998
28 (open-sea h.) 10 0.000 0.610 0.830 0.860 1.000 LAT
28 (GUlf of Riga) 10 0.000 0.645 0.933 0.983 0.951 LAT

29 17 0.000 0.779 0.970 0.988 0.988 EST
32(Gulf herring) 15 0.056 0.496 0.921 0.978 0.995 EST
Weighted mean 0.008 0.667 0.940 0.972 0.992

25 25 0.000 0.763 1.000 1.000 1.000 POL
26 14 0.000 0.900 1.000 1.000 1.000 POL
27 9

1999
28 (open-sea h.) 10 0.000 0.580 0.930 0.930 0.980 LAT
28 (GUlf of Riga) 10 0.000 0.822 0.935 0.971 0.986 LAT

29 17
32(Gulf herring) 15
Weighted mean

25 25 0.017 0.845 1.000 1.000 1.000 POL
26 14 0.017 0.798 1.000 1.000 1.000 POL
27 9

28 (open-sea h.) 10 0.000 0.870 0.960 0.920 0.960 LAT

2000
28 (GUlf of Riga) 10 0.000 0.843 0.964 1.000 1.000 LAT

29 17 0.180 0.910 0.930 0.920 1.000 FIN
32(Gulf herring) 15 0.000 0.460 0.960 0.970 1.000 FIN
Weighted mean 0.039 0.801 0.975 0.974 0.996

Mean 96-98,2000 0.016 0.479 0.852 0.937 0.963
WG data 0.000 0.700 0.900 1.000 1.000

SD 29 =coastal spmg spawners
SD 28 (Gulf of Riga) = Gulf of Riga herring. Proportions mature at age are probably underestimated.
SD 28 (open-sea h.): proportions mature at age are probably underestimated.
SD 32 = Gulf herring

1 mean of the catch proportions (%) from 1986-1998
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Table 3.13.18.4 Proportion mature at age for the sprat stock in Sub-divisions 22-32 by Sub-division and sonrce. 1997
2000 (preliminary means. for Sub-division 28 partly the maturity ogive from Russia (Sub-division 26,
2nd quarter) is taken, stock component 1lI is neglected, for Sub-division 26 in 2000 only Polish data
were taken).

ev.2001
eV.2001

rev.2001
rev.2001

rev.2001
rev.2001

mean of the catch proportIons (%) from 1987-1998. In brackets the stock component.

Year Sub-division Prop. of Age group
the stockl 1 2 3 4 5 6 7 8 9 Source

22+24 6 (I)
25 25 (I) 0.366 0.922 0.937 0.933 0.954 0.879 0.933 1.000 1.000 POL (24)+25 Q1
26 31 (II) 0.000 0.624 0.890 0.819 0.908 0.951 0.968 1.000 1.000 POLQ1

0.168 0.944 1.000 1.000 1.000 1.000 RUSQ2

1997 0.084 0.784 0.945 0.910 0.954 0.976 1.000 1.000 1.000 Mean
27 6(111)
28 21 (II) 0.168 0.944 1.000 1.000 1.000 1.000 1.000 1.000 1.000 RUS26 Q2
29 6 (III)
32 5 (III)

Weiahted mean 0.211 0.876 0.956 0.941 0.966 0.946 0.975 1.000 1.000
22+24 6 (I)

25 25 (I) 0.373 1.000 1.000 1.000 0.984 1.000 1.000 1.000 1.000 POL (24)+25 Q1
26 31 (II) 0.132 0.955 0.996 1.000 1.000 1.000 0.863 1.000 POL01

0.139 0.933 1.000 1.000 1.000 1.000 1.000 RUSQ2

1998
0.136 0.944 0.998 1.000 1.000 1.000 0.932 Mean

27 6(111)
28 21 (II) 0.063 1.000 1.000 1.000 1.000 1.000 1.000 LAT
29 6(111)
32 5 (III)

WeiDhted mean 0.206 0.979 0.999 1.000 0.994 1.000 0.974 1.000 1.000
22+24 6 (I)

25 25 (I) 0.749 0.998 1.000 1.000 1.000 1.000 1.000 1.000 1.000 POL (24)+25 Q1 r
26 31 (II) 0.305 0.996 1.000 1.000 1.000 1.000 1.000 1.000 1.000 POLQ1 r

0.136 0.735 0.849 0.918 0.947 1.000 0.913 0.667 RUSQ2

1999 0.221 0.866 0.925 0.959 0.974 1.000 0.957 0.834 Mean
27 6(111)
28 21 (II) 0.136 0.735 0.849 0.918 0.947 1.000 0.913 0.667 RUS26 Q2
29 6 (III)
32 5 (III)

WeiQhted mean 0.397 0.882 0.934 0.964- 0.977 1.000 0.962 0.896 1.000
2000 22+24 6 (I)

25 25 (I) 0.642 1.000 0.996 1.000 1.000 1.000 1.000 1.000 1.000 POL24+25Q1
26 31 (II) 0.472 1.000 1.000 1.000 1.000 1.000 1.000 POLQ1

27 6 (III)
28 21 (II) 0.195 1.000 1.000 1.000 1.000 1.000 1.000 1.000 LAT
29 6 (III)
32 5 (III)

Weighted mean 0.465 1.000 0.625 0.627 0.627 0.627 0.627 0.373 1.000

1997-2000 Mean 0.320 0.801 0.972 0.883 0.891 0.893 0.884 0.881 0.843

WG data 0.000 0.700 1.()(lO 1.000 1.000 1.000 1.000 1.000,
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3.13.19 Answer to special request from mSFC on the selection properties of trawls
with double netting

IBSFC has requested ICES to:

"evaluate the selectiou properties for Baltic cod trawls
using double-nettings made of twine exceeding ca. 4
mm in diameter."

Cod-end selectivity is aIfected by many factors. A key
determinant is the mesh size in the cod-end, but also
netting twine diameter and properties such as twine
stilfuess aIfect cod-end selectivity (e.g. Polet & Redant,
1994, and Ferro & O'Neill, 1994). A systematic
examination of the magnitude of these effects was
carried oUl within the EU-project VARSEL (Study of
factors aIfecting the variability of cod-end selectivity)
(Anon., 1997; Lowry, 1995; Lowry & Robertson, 1994,
1996). Identifying individual contributions to selectivity
from each factor proved difficult as the results were
aIfected by a combination of other factors (e.g. catch
size, variable operational conditions during the
experiments, etc.). In 1999-2001 a joint German-Polish
experiment has been conducted in which the effect of
twine size and number of twines on cod-end selectivity
was investigated for cod in the Baltic. Three single
twine cod'ends with netting with twine diameters
ranging from 4 to 8 mm and two double-twine cod-ends
with nettiI!g,of 4 and 6 mm were tested. The uials were
carried out on the same research vessel, under similar
operational conditions, at the same time of the year,
same fishing ground and with identical trawls. Any
differences observed, therefore, are likely to be caused
predominantly by changed twine diameters/netting
twine configuration. The results are sururnarised in the
table below:

L50 for cod as a function of nominal twine size and
numbers of twine.

Twine
Single Single Single Double Double
4mm 6mm 8mm 4mm 6mm

150 of 37.7 31.7 26.8 33.0 24·9
cod
(em)

There is a clear negative correlation between nominal
twine diameter and cod-end selectivity for Baltic cod.
An increase in twine diameter by one millimeter is
expected to result in a reduction of L50 with single
twine of 2.7 ern, and with double twine of ca 4 ern.
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Although the results originate from a research trawler
and therefore cannot directly be transferred to
commercial ships, the results indicate that increasing the
number of twines is one of the most effective ways to
reduce the selection of Baltic cod at a given legal mesh
size.

At present there are no suitable means to measure twine
diameter at sea, particularly if the twine consists of a
hollow-core braid. Dahm (1983) suggested a
photographic and Ferro (1989) an electronic measuring
method. Both gave reproducible results iu inter
calibration tests, but only under laboratory conditions.
Ferro's measuring principle has recently been taken up
in the development of a precise twine diameter
measuring instrument, but designed for laboratory use
only.

Sources of Information:

Anon., 1997: Study of factors aIfecting the variability of
codend selectivity. EC-Contract No. AIR2- CT94-1544,
Final report.

Dahm, E., 1983: Untersuchungen zum Problem der
Durchmesserbestimmung bei Netzgarnen. Infu Fischw.
30,1,43-46.

Ferro, R.S.T., 1989: Objective measurement of the
thickness of netting twine used in the fishing industry.
Fisheries Research, 8, 103-112.

Ferro, R.S.T.; O'Neill, EG., 1994: An overview of the
characteristics of twines and netting that may change
codend selectivity. ICES C.M. 1994/B:35.

Lowry, N. ; Robertson, I.H.B, 1994.: The effect of
twine thickness on codend selectivity of trawls for
haddock in the North Sea. ICES C.M. 1994.

Lowry, N., 1995: The effect of twine size on bottom
trawl codend selectivity. ICES C.M. 1995/B:6 (Poster).

Lowry, N.; Robertson, I.H.B., 1996: The effect of twine
thickness on codend selectivity of trawls for haddock in
the North Sea. Fish.Res. 26, 353-363.

Polet, H. and Redant F., 1994: Selectivity experiments
in the Belgian Norway lobster (Nephrops norvegicus)
fishery.
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The discard results obtained by sampling are aggregated
by year, country, Sub-division, quarter and metier
(fishery). For each stratum, the age distribution in
numbers of the discard was compiled.

The amounts of cod not retained and landed by the
fishermen were estimated based on data collected under
the ED Study Programme (98/024): International
Baltic Sea Sampling program (IBSSP 0), and two
previous projects having the same objectives. Observers
on board commercial fishing vessels collect data and all
relevant biological information and details concerning
the catch. Discard data are only available from 1996
onwards. At present, almost 10 000 haulslset have been
sampled for the period from the 3'" quarter in 1995 to
the end of 2000. The sampling is ongoing and includes
all countries around the Baltic Sea, except Lithuania.

3.13.20 Discards of cod in the Baltic

Before discard data can be integrated into the stock
assessments, more than 5 consecutive years are needed
for the time series. In order to investigate the
extrapolation of the time series backwards in time, the
discard percentages for each stratum were listed for
each year of discard data (Table 3.13.20.1). No obvions
pattern of variability was observed, althongh a more
comprehensive analysis is necessary to determine what
patterns, if any, are present in the data.

Because of the short time series available, the discard
estimates were neither integrated into the stock
assessment of the western nor the eastern stock of cod.
An additional problem is that due to annual variability,
extrapolation of discards back in time requires a more
complete overview of the discard pattern.

Western Cod Stock (Sub-divisions 22--24)
The discard by age group was raised by the ratio;

Total commercial landings of cod by
stratnmltotallandings in samples by stratum.

National landing statistics were available dis-aggregated
into landings for a number of metiers, defined with
respect to discard patterns and covering all fisheries
where significant discards are present. The metiers were
defined independently in each conntry. After raising to
the total national level, the data were aggregated to the
fleets comparable to the assessment input; namely, trawl
and ginnet.

The extrapolations of missing strata are made taking
into account the following priorities;

I. Same quarter, another conntry.

2. Same country, same quarter, adjacent Sub-division.

3. Another country, same quarter, adjacent Sub
division.
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The total discards in numbers by metier and year is
given in Table 3.13.20.2. The overall mean discards per
year in numbers is 48 000 for gillnet and 18 million for
trawl. Most years have around 15 million in total except
1996 and 1998, which have more discards. This is
consistent with the two high recruitments of age group I
cod in 1995 and 1998.

Table 3.13.20.3 gives the discard and the landings by
age group. Age group I is the most dominating age
group in the discard in all years except 1999 - a year
when the strong 1997 year class dominated discards as
age group 2.

Eastern Cod Stock (Sub-divisions 25-32)

The total discard in numbers and years is given in Table
3.13.20.4. The overall mean discard in numbers is 6.5
millions per year in gillnet and 12 million for trawl.

Table 3.13.20.5 gives the discard and the landings by
age group. Age groups 1, 2 and 3 are all very abundant
in the discards. Age group 3 and older are mostly
discarded from the gilluet fishery.
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Table 3.13.20.1 Discard percentage (of total catch) by age group in the period 1996-2000.

Sub-division 22-24 Sub-division 25-32
1996 1997 1998 1999 2000 1996 1997 1998 1999 2000

AgeO 100.0 100.0 100.0 100.0 100.0 100.0 1000.0 100.0 100.0 100.0
Age1 98.2 81.6 80.4 75.7 71.6 94.3 99.2 97.9 99.6 93.0
Age2 15.3 2.5 15.0 25.6 29.5 22.0 22.8 39.4 13.6 70.2
Age3 1.5 0.1 3.5 2.1 8.2 2.6 24.7 9.8 10.4 4.9
Age4 0.0 0.0 0.0 0.0 0.0 0.9 0.2 0.8 0.2 0.1
Aae5 0.0 0.0 0.0 0.0 0.0 0.6 0.5 0.2 0.2 0.1

Table 3.13.20.2

I""SI""ac::.:.k__122-24

Discard in numbers (*10-3) by metier and year.

Year
Metier 1996 1997 1998 1999 2000 Tolal
Gillnet 592 691 189 220 349 2041
Trawl 25919 15723 20476 14252 14750 91119
Grand Totai 26511 16414 20665 14472 15098 93160

Table 3.13.20.3 Landing and discard in numbers (*10-3) by age group in the period 1996-2000.

IStock 122-24

Year
1996 1997 1998 1999 2000

Landino Discard Landino Discard Landina Discard Landino Discard Landina Discard
AgeO 15 39 85 250 325
Agel 395 21025 3658 16264 3968 16309 1387 4317 3096 7798
Age2 28610 5162 3762 97 23553 4154 27903 9606 12439 5201
Age3 -. 20584 308 28004 15 3238 116 14002 299 19897 1774
Age4 3647 1 5174 0 4634 0 1832 0 3942 0
Aoe5 2217 0 1030 0 701 0 1146 0 306 0

Table 3.13.20.4 Discard in numbers (*10-3) by metier and year.

I,;:;;SI""ac::.:.k__125-32

Year
Melier 1996 1997 1998 1999 2000 Total
Gillnet 2037 2255 12772 865 14471 32400

Trawl 5318 15325 9565 21314 8822 60344

Grand Total 7355 17580 22337 22179 23293 92744

Table 3.13.20.5

IStock 125-32

Landing and discard in numbers (*10-3) by age group in the period 1996-2000.

Year
1996 1997 1998 1999 2000

Landino Discard Landino Discard Landino Discard Landino Discard Landina Discard
AgeO 427 0 1 1 10
Age1 163 2719 72 8401 324 15410 67 17128 314 4176
Age2 10676 3016 2641 782 7619 4963 8353 1312 7478 17574
Age3 30543 824 25209 8289 16483 1794 31660 3681 29041 1503
Age4 26250 237 22022 50 17527 146 18495 36 25353 20
Aoe5 21553 132 12396 58 10067 22 8945 21 7568 10
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3.14

3.14.1

Nephrops Stocks

Overview ofNephrops Stocks

Functional Units and Management Areas

Functional Units are defined by groupings of statistical
rectangles according to the present knowledge on the
distribution of Nephrops stocks. Management Areas are
defined using as far as possible, existing ICES SUb-area
and Division boundaries. ICES provides catch advice by
Functional units. However, under the existing quota
system, a TAC is often set for an area that is larger than
the management area that is considered appropriate.
Therefore the present TAC areas do not allow
management of the stocks in individual Functional
Units taking differences in exploitation into account.
While for some management areas it may be advised to
reduce exploitation, it may be possible to increase
catches in others management areas within the same
TAC area. If the sum of the recommended catches for
the separate areas is taken as the basis for setting the
TAC for the whole area, this could lead to an
undesirable and an unsustainable increase in
exploitation for some management areas within the
TAC area.

The problem is particularly relevant in Sub-areas N and
VII. ICES reiterates its advice given in previous years
that management of Nephrops stocks should be at the
Management Area level as defmed in Figures 3.14.1.1
3.14.1.3 and Table 3.14.1.1 As an alternative, specific
management tools could be developed aimed to control
fishing effort on a much smaller geographical scale than
is the case in the existing system.

In an attempt to partly resolve this problem (at least with
respect to Sub-area VII), ICES suggests that a separate
Nephrops TAC for Division VIla be considered, as is
common practice already for several finfish stocks (such
as cod, whiting, plaice and sole).

Recommended and Agreed TACs

ICES notes that the agreed TACs are nearly always above
those recommended by ICES.

Assessment Methods Employed

The assessment of the stocks was based on a vatiety of
methods:

• Analysis of long-term trends in fishery data
(landings, effort, CPUE, LPUE, etc.);

• Length-based assessments (LCA) (for a very small
number of stocks only - see below);

• Age-based analytical assessments (VPA);
• YfR analyses based on the output of the VPA; and
• Fishery independent surveys (mostly underwater TV

surveys).
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For those stocks that show severe signs of
overexploitation, short-term catch predictions were made,
based on the outcome ofa VPA.

Examination of trends in fishery data remains an
important element of Nephrops assessments, especially
for stocks with few biological or sampling data. For
most stocks, the available information now extends over
many years.

Previously, Length Cohort Analysis (LCA) has been
widely used as an assessment tool for Nephrops stocks.
This method is no longer applied in cases where the
steady-state assumptions inherent in the LCA method
are not met or where an age-based assessment is
possible. A weakness of LCA is that it gives no
information on recruitment overfishing. Where this
occurs, the LCA method can give severely misleading
conclusions about stock status with respect to growth
overfishing.

Age-based VPA for Nephrops, on the other hand, suffers
from:

• uncertainties in the slicing of length into 'age'
distributions (despite the application of an improved
slicing technique, which now gives 'real' instead of
'nominal' age groups);

• the year-to-year vatiations in emergence ofNephrops
(which may result in unrealistic estimates of stock
biomass, particularly for the females); and

• in a number of cases, the lack of discard data (which
results in levelling off the estimates of the recruits
and in a false impression of stability in recruitment).

Fishery independent surveys have become an
increasingly useful tool in the assessment of Nephrops
stocks. Firstly, as a means to obtain fishery independent
estimates of stock size and biomass and secondly, as a
means to validate the trends in total stock biomass shown
by the analytical assessments. For some stocks, where
landing statistics were believed to be unreliable, or where
sampling levels were inadequate for a 'traditional'
analytical approach, they have even become the only
means for assessing the state of exploitation of the stock
and for making predictions on its fisheries potential.

Male vs. Female Exploitation

Female Nephrops are less available for exploitation than
males. Females are mainly caught in the sununer months,
but when benied (usually between early autumn and
spring of the next year) they stay in the burrows and
cannot be caught by trawls. In most stocks, this is
reflected by much lower fishing mortaIity rates and much
more optimistic YfR predictions for females than for
males. However, in sununer fisheries, fishing mortality
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can be as high on females as on males. Stocks exploited
in fisheries where the dominating part of the effort is
exerted in summer are more vulnerable to spawning stock
depletion, and there is a greater risk that such stocks will
become depleted and outside safe biological limits.

Males are the most vulnerable component of the stock
(while at the same time accounting for the majority of the
landings). Therefore, overall evalnation of exploitation of
the stocks, and hence the management advice, is largely
based on considerations of the male stock.

The difference in exploitation pattern between males and
females, and uncertainty about the reliability of the
nominal VPA estimates of female stock biomass and
recruittuent (the trends in these however, are believed to
be reliable), are the main reasons why stock biomass and
recruittuent are given for males and females separately,
and not for the sexes combined.

Advice for 2002 and 2003

ICES provides advice in this report for 2002 and 2003.

For many stocks there was no basis this year to revise the
advice given previously (1999). However, there are
concerns about the state of some stocks, and additional
management recommendations are made where
appropriate.

ICES Cooperative Research Repon No. 246

For most Nephrops stocks occurring north of the Bay of
Biscay, there is little or no change in the assessed state
of the stocks, and hence the advice on management
options largely remained unchanged. Where relevant
and necessary, the corresponding TAC proposals were
adjusted, to match recent trends in the fishery and/or
stock.

In Skagerrak and Kattegat (lIla) there is a ntis-match
between the current minimum landing size (40 mm
carapace length) and the selectivity of the diamond mesh
codends used, resulting in large quantities of Nephrops
being discarded. The introduction of more selective
trawls should be encouraged, to reduce discards.

For the Norwegian Deep (IVa) and Off Hom Reef
(IVb,c) stocks, there is evidence of a rapidly expanding
fishery, with increasing landings and, particularly in the
Off Hom Reef stock, increasing LPUEs.

For nearly all southern stocks (Bay of Biscay, FUs
23+24; and Iberian Peninsula, FUs 25, 26+27, 28+29,
30 and 31) however, there are serious reasons for
concern. There is evidence of declining trends in
LPUE/CPUE and/or biomass and recruittuenl, and ICES
proposes that drastic management action should be
taken. In view of the alamting state of these stocks,
advice is given for the year 2002 only, and ICES
recommends that these stocks be reassessed in 2002.
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Table 3.14.1.1 Description of Management Areas together with their Nephrops Working Group labels and the
Functional Units contained within them.

WG
ICES description

Functional Units (FUs) or groupings thereot
label when treated as one in assessments

A Va 1 Iceland

B Vb (non EC) 2 Faeroe Islands

C Via 11 North Minch

12 South Minch

13 Clyde

D Vb (EC) + Vlb None

E lila 3 Skagerrak

4 Kattegat

F IVa, reel. 44-48 E6-E7 + 44E8 9 Moray Firth

10 Noup

G IVa, West of 2° E exel. MA F 7 Fladen

H IVb,e, East of 1° E exel. reel. 43F5-F7 5 Botney Gut

33 Off Hom Reef

I IVb,e, West of 1° E 6 Fam Deeps

8 Firth of Forth

J Vila, North of 53° N 14 Irish Sea East

15 Irish Sea West

K Vlld,e None

L Vllb,e,j,k 16 Porcupine Bank

17 Aran Grounds

18 Ireland NW coast

19 Ireland SW and SE coast

M Vllf,g,h, exel. reel. 31E1 32E1-E2 + 20+21+22 Celtic Sea

Vila, South of 53° N

N Vllla,b 23+24 Bay of Biscay

0 Ville 25 North Galicia

31 Cantabrian Sea

P Vllld,e None
Q IXa 26 West Galicia

27 North Portugal

28+29 South-West and South Portugal

30 Gulf of Cadiz

R IXb+ X None

S IVa, East of 2° E + reel. 43F5-F7 32 Norwegian Deep
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Nephrops Functional Units and Management Areas in Sub-areas V, VI and VII (Letters and
figures refer to Management Areas and Functional Units given in Table 3.14.1.1).
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3.14.2.a Nephrops in Division rna (Management Area E)

There are two Functional Units in this Management
Area: a) Skagerrak (FU 3) and b) Kattegat (FU 4).

State of stock/exploitation: The stocks in this
Management Area appear to be exploited at sustainable
levels.

a+b) Skagerrak and Kattegat combined: Age-based
assessment for FUs 3 and 4 combined, suggests
that male and female stock biomass are generally
increasing. Female recruinnent seems to have
been stable, while male recruinnent seems to have
increased in the most recent years. There is some
doubt about the reliability of the VPA estimates of
recruinnent. Strong male recruinnent however, is
evident from discard monitoring data, which show
a considerable increase in the male discards « 40
mm CL), particularly in 2000. Fb~ for males has
recently increased, but is still below long-term
average. YfR analysis based on outputs of VPA
shows that current F is close to Fm~ for males, and
well below Fm", for females.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: ICES expects that biomass
will remain stable or slightly increase in these
stocks, and that yield will increase in the next
coming years, following the very high numbers of
undersized (male) Nephrops « 40 mm CL) in the
catches, particularly in 2000. ICES recommends
that the total landings from Division rna be
maintained at the 2000 level. This corresponds to a
TAC for both 2002 and 2003 of not more than 4 700
t.

Relevant factors to be considered in management:
The mismatch between minimum landing size (40 mm
CL in Division IlIa) and the selectivity of the 70 mm
diamond mesh cod-ends results in large quantities of
Nephrops being discarded. Square meshed 70 mm cod-
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ends have successfully been introduced in Sweden, and
their use should be encouraged to reduce discards.

ICES also notes that the use of two different miuimum
landing sizes for Nephrops in Divisions IlIa and IV is
likely to cause an enforcement and policing problem in
countries where Nephrops from the two areas are being
landed.

Since most of the trawl fisheries for Nephrops in
Division IlIa are mixed fisheries, increased effort in
this fishery will affect by-catch levels of other
commercial species caught unless the species and size
selectivity properties of the Nephrops trawls is
improved.

Comparison with previous assessment and advice:
Previous age-based assessments on these FUs (carried
out in 1999) were not considered to be sufficiently
reliable for management purposes. Proposed TAC of
4700 t represents a net increase of 900 t over the
current TAC. This is justified by stroug recruinnent in
the most recent years (as shown by the discard data),
and the close relationship between recruinnent levels
and LPUEs 4 years later.

Elaboration and special comments: The majority of
landings are made by Deumark and Sweden, with
Norway contributing small landings from the
Skagerrak. During the last 10 years, landings from the
Skagerrak varied between 1900 and 3250 l, while
landings from the Kattegat varied between 900 and
1800 t (with the lowest landings recorded in 1992
1995).

LPUE and mean size data are available for both FUs.
Length compositions are available from 1991 onwards.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
2001/ACFM:16).
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Catch data (Tables 3.14.2.a.1- 3.14.2.a.2):

(Weights i9ll00 t)
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Table 3.14.2.a.l Nephrops landings (tonnes) by Fnnctional Unit pIns Other rectangles in Management Area E (IDa).

Year FU3 FU4 Other Total

1991 2934 1304 0 4238
1992 1900 1012 0 2912
1993 2285 924 0 3209
1994 1981 893 0 2874
1995 2429 998 0 3427
1996 2694 1285 0 3979
1997 2612 1594 0 4206
1998 3248 1796 0 5044
1999 3194 1749 0 4943

2000 • 2894 1809 0 4703
• provisional na = not available

Table 3.14.2.a.2 Nephrops landings (tonnes) by conntry in Management Area E (IDa).

Year Denmark Norway Sweden Total

1991 2824 195 1219 4238
1992 2052 111 749 2912
1993 2250 100 859 3209
1994 2049 62 763 2874
1995 2419 90 918 3427
1996 2844 101 1034 3979
1997 2959 117 1130 4206
1998 3541 184 1319 5044
1999 3486 214 1243 4943

2000 • 3325 181 1197 4703
• provisional na = not available
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3.14.2.b Nephrops in Division IVa, rectangles 44-48 E6-E7+44 E8 (Management Area
F)

There are two Functional Units in this Management
Area: a) Moray Firth (FU 9) and b) Noup (FU 10).

State of stock/exploitation:

All stocks in this Management Area appear to be
exploited at sustainable levels.

a) Moray Firth: Age based assessment shows that
stock biomass and recruitment in both males and
females have been generally stable in the 1990s,
although at a lower level than in the mid- and late
1980s. Annual LPUEs show large fluctuations
(without obvious trend), but were generally higher
in the early and mid-1980s than in the 1990s.
Abundance trends from the TV camera surveys
(1993-2000) are in broad agreement with the
VPA, showing slight increase in stock biomass in
the most recent years. Fb" fluctuates for both
males and females. without obvious long-term
trend. YfR analysis based on outputs of VPA
shows that current F is close to Fm", for males, and
well below Fmu for females.

b) Noup: Increasing trends in LPUE, and landings
per area and effort per area indices, suggest that
current levels of fishing effort are acceptable for
this stock.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: For the Moray Firth stock,
there is no reason to take restrictive action, and
ICES reconnnends to set the TAC for this FU
corresponding to the current landings, i.e. at 1500 t.
The Nonp stock also is not giving cause for concern,
so that the 1999 snggestion of 400 t continues to
apply. Landings from statistical rectangles outside
these FUs but within the Management Area are
comparable to those observed in the early 1990s, and
the previous allowance made for these rectangles
(100 t) should be applied again. Taken together, the
TAC advice for Management Area F amounts to
2000 t for both 2002 and 2003.
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Relevant factors to he considered in management: In
the North Sea TAC area (which comprises eight
Nephrops stocks, with quite different states of
exploitation), the present aggregated management
approach runs the risk of unbalanced effort distribution.
Adoption of management initiatives to ensure that
effort can be appropriately controlled in smaller areas
within the overall TAC area is recommended.

Comparison with previous assessment and advice:
The proposed Management Area TAC of 2000 t
represents a net increase of 150 t over the current
advice. This is justified in view of the less pessimistic
assessment for the Moray Firth stock, which makes up
almost three-quarters of the landings from this
Management Area.

Elaboration and special connnents: Only UK vessels
fish for Nephrops in this Management Area. Nephrops
directed trawlers account for 75-85 % and 50-75 % of
the total landings from the Moray Firth and the Noup
respectively. The use of 70 mm multi-rig trawls has
declined in both fisheries following the UK national
ban, but effort using multi-rig trawls with larger mesh
sizes has increased in the most recent years. Moray
Firth landings fell to about 1000 t in 1998 and 1999,
but have increased again by almost 50 % in 2000.
Landings from the Noup have fluctuated along the
same overall pattern as effort, and have remained
generally stable since 1995.

LPUE, landings/area and effort/area data are available
for both FUs, but mean size data are available for the
Moray Firth only. TV camera surveys were carried out
in Moray Firth in 1993-2000 (except 1995) and were
compared with the VPA estimates of biomass and
recruitment. Length composition data is available for
the Moray Firth since 1981.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES eM
200l/ACFM:16).
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Catch data (Table 3.14.2.b.l):

(Weights in '000 t) I) EU zone of na and N

Table 3.14.2.b.l Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area F
(Na, rectangles 44-48 E6-E7 + 44 E8). All catches taken by UK.

Year FU 9 FU 10 Other Total

1991 1519 196 65 1780

1992 1591 188 43 1822
1993 1808 376 69 2253
1994 1538 495 138 2171
1995 1297 280 77 1654
1996 1451 344 101 1896
1997 1446 316 94 1856
1998 1032 254 74 1360

1999 1008 279 74 1361
2000 • 1490 235 58 1783

• provisional na = not available
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3.14.2.c Nephrops in Division IVa, West of 20 E, excluding Management Area F
(Management Area G)

There is only one Functional Unit in this Management
Area: Raden Ground (FU 7).

State of stock/exploitation: The state of exploitation of
the stock shows spatial variation, with the most heavily
fished parts considered to be exploited at sustainable
levels.

Raden Ground: The relatively high LPUEs, the evidence
from the TV surveys, the low values of the fishing
pressure indices (compared to other stocks), and the
results of the length-based assessment all suggest that this
FU remains in a healthy state. Parts of this stock are
exploited at considerably lower levels than others.
Annualised LPUEs and mean sizes in landings are
generally stable. TV camera surveys (1992-2000, except
1996) suggest that total stock biomass exceeds 100 000 t.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: ICES recommends a status
quo TAC for Management Area F of 9000 t for both
2002 and 2003.

Relevant factors to be considered in management:
There is concern over the quality of the landings data.

The risks of an overall North Sea TAC leading to
unbalanced effort distribution over the North Sea
Nephrops FUs, or of a rapid quota uptake in the Raden
leading to difficulties in the rest of the North Sea remains.
Therefore, the adoption of management initiatives to
ensure that effort can be properly controlled at a FU level
is recommended.

ICES Cooperative Research Report No. 246

The 9000 t proposed represents 7.5 % of the estimated
stock biomass. This harvest ratio is at the lower end of the
harvest ratios observed in other stocks.

Comparison with previous assessment and advice: All
analyses confinn the earlier statements on the state of
exploitation of this stock. Therefore, ICES sees no reason
to change its previous advice.

Elaboration aud special commeuts: Most landings from
this Management Area are reported by UK-Scotland (over
90 % of the total international landings), together with
much smaller quantities by Belgium, Denmark, Norway
and UK-England. The Raden Ground is exempt from the
UK legislation banning 70 mm mesh multi-rig trawls, but
the proportion of effort by multi-rig Nephrops vessels has
strongly declined in the early 1990s. The overall trend in
landings from the Raden Ground is upward, with the
highest figures recorded in 1995, 1997 and 1999.
Throughout the 1990s, reported landings repeatedly
exceeded the recommended TAC. Effort shows a long
term increase in the Scortish fleet, but has declined in the
Danish fleet (owing to a shift in effort to other grounds).

LPUEs, mean sizes, and landings/area and effort/area
indices are available for this stock. Stock abundance and
biomass estimates from TV surveys are available for
1992-2000, and are considered to be reliable. Length
composition data are available since the beginning of the
I990s, but the data sets for the earlier years are not
sufficiently extensive for assessment purposes.

Source of information: Report of the Working Group on
Nephrops Stocks, April 2001 (ICES CM
200IlACFM:16).

769



Catch data (Tables 3.14.2.c.I-3.14.2.c.2):

1987
1988

1989

1990

1991

1992

1993

1994

1995
1996
1997
1998
1999
2000

2001
2002
2003

(Weights in 000 t) I) ED zone of 11. and IV

-2.7

2.7

5.0

5.0
5.0
5.0
7.0
7.0
9.0
9.0
9.0
9.0

12.0

12.0

13.0

15.2
15.2
15.2
15.2
15.2
17.2

15.48

1.7

1.6

2.3

2.6

4.3

3.4

3.5

4.7

6.6

5.4
6.3

5.2
6.7
5.4
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Table 3.14.2.c.1

Table 3.14.2.c.2

Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area G (IVa,
West of2° E, excluding Management Area F).

Year FU7 Other Total

1991 4221 52 4273
1992 3363 39 3402
1993 3493 39 3532
1994 4569 117 4686
1995 6421 184 6605
1996 5210 150 5360
1997 6171 95 6266
1998 5136 94 5230
1999 6519 175 6694
2000' 5346 79 5424

• provisional na = not available

Nephrops landings (tonnes) by country in Management Area G (IVa, West of2° E, excluding
Management Area F).

Year Belgium Denmark Norway UK Total

1991 0 427 4 3842 4273
1992 3 364 28 3007 3402
1993 0 228 3 3301 3532
1994 0 395 6 4285 4686
1995 0 441 1 6163 6605
1996 0 287 1 5072 5360
1997 0 235 0 6031 6266
1998 0 173 0 5057 5230
1999 16 96 0 6582 6694
2000' 6 105 0 5313 5424

• provisional na = not available
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Haden (FU 7) : Long-tenn trends in landings, effort, CPUEslLPUEs and mean sizes of
Nephrops in catches and landings.
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3.14.2.d Nephrops in Division IVa, East of 2° E + rectangles 43 F5-F7 (Management
AreaS)

There is only one Functional Unit in this Management
Area: Norwegian Deep (FU 32).

State of stock/exploitation: Despite recent increases in
landings. abundance seems to have been stable since
1994. The stock does not appear to be fully exploited,
and there may be scope for further cautious increases in
landings and in effort.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: Pending further information
on the state of exploitation of this stock, ICES advises
that effort be allowed to increase only slowly from
the present level, corresponding to an increase in
catches of about 10% to I 200 t.

Relevant factors to be considered in management: The
Danish LPUE figures for this FU seem to have levelled
off in the most recent years, but this trend is valid only for
the areas that are presently exploited. and which constitute
only part of the stock. Sediment maps for this Manage
ment Area indicate that there are possibilities to let the
fishery expand into new grounds, which have scarcely
been fished to date.

Catch data (Tables 3.14.2.d.1-3.14.2.d.2):

Comparison with previous assessment and advice:
Results of 2001 data analyses confirm the overall picture
of a stock that is not fully exploited.

Elaboration and special comments: The majority of the
landings from this FU are made by Denmark and Norway.
During the last five years, landings have fluctuated
between 750 t and 1150 t, with the highest figures
recorded in 1999 (approx. 1130 t) and 2000 (approx.
1050 t - provisional). The LPUEs of Danish vessels has
increased from 50-75 kg/day in the early 1990s to
over 200 kg/day in the late 1990s. Mean sizes in both
research vessel catches and commercial landings are high
compared to neighbouring areas (Skagerrak and Kattegat).

LPUE and mean size data are available since 1989 and
1997 respectively. Length-frequency data for this fishery
were insufficient to allow analytical assessments.

Source of information: Report of the Working Group on
Nephrops Stocks, April 2001 (ICES CM
200I/ACFM:16).
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Table 3.14.2.<1.1 Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area S (IVa,
East of 2° E + rectangles 43 F5-F7).

Year FU 32 Other Total

1991 178 0 178
1992 160 0 160
1993 338 0 338
1994 759 0 759
1995 494 0 494
1996 960 0 960
1997 760 0 760
1998 838 0 838
1999 1129 0 1129
2000' 1051 0 1051

• provisional na = not available

Table 3.14.2.<1.2 Nephrops landings (tonnes) by country in Management Area S (IVa, East of 2° E +
rectangles43 F5-F7).

Year Denmark Norway UK Total

1991 70 102 6 178
1992 66 83 11 160
1993 220 102 16 338
1994 584 165 10 759
1995 418 74 2 494
1996 868 82 10 960
1997 689 64 7 760
1998 743 91 4 838
1999 972 144 13 1129
2000' 871 147 33 1051

• provisional na = not available
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3.14.2.e Nephrops in Divisions IVb,c, West of 10 E (Management Area 1)

There are two Functional Units in this Management
Area: a) Farn Deeps (FU 6) and b) Firth of Forth (FU 8).

State of stock/exploitation: All stocks in this
Management Area appear to be exploited at sustainable
levels.

a) Farn Deeps: LPUEs fluctuating around a generally
upward trend up to 1993, stable from then onwards.
CPUEs decreased in the late 1980s, but generally are
stable since then. Age-based assessment shows that
both male and female stock biomass are fairly stable.
Recruitment in both males and females are variable,
with above-average values in the most recent years.
FbM for both males and females fluctuating without
obvious trend, but values for the most recent years
are below the long-term average. YIR analysis based
on outputs of VPA shows that current F is slightly
above FruM for males, but well below F_ for
females.

b) Firth of Forth: LPUEs fluctuating without obvious
long-term trend, but with generally higher values in
the early 1970s, the mid-1980s and the late I990s.
Age-based assessment suggests that stock biomass is
stable in both males and females. Overall,
recruitment seems to have increased since the early
1990s. Results of TV surveys broadly confum the
trends in the VPA estimates of stock biomass. FbM

for both males and females fluctuating without
obvious trend. YIR analysis based on outputs of
VPA shows that current F is above Fmax for males,
but well below FruM for females.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: The basis for the advice is
nnchanged and therefore ICES reiterates its previous
advice and reconunends a Management Area TAC of
4170 t for hoth 2002 and 2003.

776

Relevant factors to be considered in management:
Since 1993, landings from this Management Area have
exceeded the TAC recommended by ICES. Up to the
early 1990s, effort has increased much faster in the Farn
Deeps than in the Firth of Forth. While effort has recently
decreased in both FUs, there is still the potential for an
imbalance in the exploitation rates. With the current large
North Sea TAC area (which comprises eight Nephrops
FUs), there is no mechanism for controlling effort locally.
Management should therefore be carried out at the FU
level recommended by ICES.

Comparison with previous assessment and advice:
Results of this year's analytical assessments generally
confIrm those of the assessments carried out in 1997 and
1999.

Elaboration and special conunents: Landings from this
Management Area are almost solely by UK-England (FU
6) and UK-Scotland (FU 8) Nephrops directed vessels.
Faro Deeps effort increased by about four times since the
early 1970s to a peak in 1994. Landings have fluctuated
considerably (between 1460 and 3700 t) in the last 10
years, also reaching a peak in 1994. Since 1994, both
effort and landings have decreased again. Firth of Forth
effort and landings have generally increased since the late
I960s. Effort decreased in the most recent years, while
landings seem to have stabilised around 2000 1. Landings
increased in 1997-99, without a corresponding increase in
effort.

LPUE and mean size data, and landings/area and
effort/area indices are available for both units. CPUE data
available for the Farn Deeps since 1985. Length
composition data available since 1985 for the Farn Deeps
and since 1981 for the Firth of Forth. TV surveys carried
out in both FUs (1996-2000 for the Farn Deeps, and
1993-2000, except 1995 and 1997 for the Firth of Forth).

Source of information: Report of the Working Group on
Nephrops Stocks, April 2001 (ICES CM
2ooI/ACFM:16).
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Catch data (Tables 3.14.2.e.l -3.14.2.e.2)

:1 III 11111111111'lilllllltllllllllllll111'1111';111111 111111111111111;1:••111111111111:11111111111111111111111111111 1III I!; I
1987 4.0

1988 5.3

1989 5.1

1990 4.6

1~1 3.8

1992 -4.6 12.0 3.5

1993 4.17 12.0 5.7

1994 4.17 13.0 6.0

1995 4.17 15.2 4.7

1996 4.17 15.2 4.6

1997 4.17 15.2 4.7
1998 4.17 15.2 4.6

1999 4.17 15.2 5.0

2000 4.17 17.2 4.3

2001 4.17 15.48

2002 4.17
2003 4.17

(Weights in. DOO t) I) EU zone oflla and N
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Table 3.14.2.e.l

Table 3.14.2.e.2

778

Nephrops landings (tonnes) by Functional Unit plus other rectangles in Management Area I (!Vb.e,
West of! 0 E).

Year FU 6 FU 8 Other Total
1991 2064 1404 355 3823
1992 1463 1757 270 3491
1993 3030 2369 261 5661
1994 3697 1850 407 5953
1995 2569 1763 373 4705
1996 2482 1688 387 4557
1997 2189 2194 338 4721
1998 2175 2145 278 4598
1999 2401 2205 401 5006

2000 * 2155 1743 387 4285
* provisional na = not available

Nephrops landings (tonnes) by country in Management Area I (!Vb,e, West of 10 E).

Year Belgium Denmark UK Total
1991 4 1 3818 3823
1992 1 7 3483 3491
1993 1 6 5654 5661
1994 0 1 5952 5953
1995 0 2 4703 4705
1996 0 3 4554 4557
1997 0 1 4720 4721
1998 0 2 4596 4598
1999 0 0 5006 5006

2000 * 1 0 4284 4285
* provisional na = not available
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3.14.2.f Nephrops in Divisions IVb,c, East of 10 E, excluding rectangles 43 F5-F7
(Management Area H)

There are two Functional Units in this Management
Area: a) Botney Gut - Silver Pit (FU 5) and b) Off Hom
Reef (FU 33).

State of stock/exploitation: The Botney Gut - Silver
Pit stock appears to be exploited at sustainable levels,
and the Off Hom Reef stock is not fully exploited.

a) Botney Gut - Silver Pit Annual LPUEs show
considerable variation and values for different
vessel and gear types show different trends. Age
based assessment suggests that stock biomass is
fairly stable in both males and females, albeit with
a slight downward trend in male biomass in most
recent years. Estimates of recruitment are stable,
but are considered questionable (owing to the lack
of discard length frequency data). Fb~ has recently
increased, particularly in males. Y!R analysis
based on outputs of VPA shows that current F is
close to Fm" for males, and below F=, for
females.

b) Off Hom Reef: Upward trends in landings and
LPUE indicate that the stock is not fully exploited,
and might yield some further increases in
landings.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: The stocks in FU 5 and 33
appear to be able to sustain catches of the order of
recent years and therefore ICES advises an overall
Management Area TAC of 2 100 t for both 2002 and
2003.

780

Relevant factors to be considered in management: In
the North Sea TAC area, the present aggregated
management approach runs the risk of unbalanced
effort distribution between this and the other Nephrops
Management Areas. Adoption of management at the
level of the Management Areas is recommended.

Comparison with previous assessment and advice:
Results of this year's assessments generally confirm the
conclusions that could be drawn from the 1997 and
1999 assessments.

Elaboration and special comments: Belgium (mostly
FU 5), Denmark (mostly FU 33), the Netherlands
(mostly FU 5) and the UK (mostly FU 5) are involved
in these fisheries. International landings from FU 5
have generally increased, from less than 200 t per year
in the mid-1960s to 1050-1200 t in the late 1990s.
Belgian Nephrops directed effort has considerably
decreased, particularly in the early 1990s, owing to the
decommissioning of mostly older and less profitable
vessels. A Nephrops directed fishery, using light beam
trawls, has developed in the Netherlands in recent
years. An almost exclusively Danish Nephrops directed
fishery is expanding in FU 33, resulting in an almost
tenfold increase of the landings, from about 75 t in
1991 and 1992, to 720 t in 1999.

LPUE and mean size data are available for FU 5, LPUE
data only for FU 33. Length-frequency data on landings
are available for FU 5 and for the Belgian fleet only.
There is no discard sampling in these fisheries, and this
makes the VPA estimates of recruitment questionable.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
2001lACFM:16).
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Catch data (Tables 3.14.2.f.I-3.14.2.f.2):

1987

1988

1989

1990

1991

1~2 Qn

1~3 Qn

1994 0.87

19~ Qn
1~6 Qn
1~7 Qn
1998 1.0

1999 1.0
2000 1.6

2001 1.6

2002 2.1

2003 2.1
(Weights in 000 t) 1) ED zone ofIla and IV
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Table 3.14.2.f.1

Table 3.14.2.f.2

782

Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area H (IVb,c,
East of 10 E, excluding rectangles 43 F5-F7).

Year FU 5 FU 33 Other Total
1991 860 74 87 1020
1992 605 76 44 725
1993 719 160 62 941
1994 503 137 41 682
1995 869 164 207 1240
1996 678 77 168 923
1997 1150 276 131 1557
1998 1071 350 222 1642
1999 1185 724 295 2204

2000 • 1069 597 309 1975
• provisional na = not available

Nephrops landings (tonnes) by country in Management Area H (IVb,c, East of 10 E, excluding
reclaI1gles 43 F5-F7).

Year Belgium Denmark Nether!. UK Total
1991 704 305 na 12 1020
1992 589 114 na 21 725
1993 706 228 na 8 941
1994 515 147 na 20 682
1995 657 318 253 12 1240
1996 290 152 422 59 923
1997 491 377 627 62 1557
1998 380 519 691 52 1642
1999 475 893 660 176 2204

2000 • 391 767 577 240 1975
• provisional na = not available
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3.14.2.g Nephrops in Divisions VIId,e (Management Area K)

Advice on management: There are no reported
landings of Nephrops from this area. It is suggested
that a zero TAC be set to prevent mis-reporting.

784

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM 20011
ACFM:16).
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3.14.2.h Nephrops in Division VIa (Management Area C)

There are three Functional Units in this Management
Area: a) North Minch (PU 11). b) South Minch (FU 12)
and c) Clyde (FU 13).

State of stock/exploitation:

All stocks in this Management Area appear to be
exploited at sustainable levels.

a) North Minch: Annual LPUEs have fluctuated
without trend, despite a twofold increase in effort
over the past 25 years. VPA estimates of stock
biomass and recruitment fluctuating, but there is
no evidence of long-term trends. Relatively stable
biomass levels are also evident from the results of
the TV camera surveys. Fb~ of both males and
females fluctuating, without long-term trend. YIR
analysis based on outputs of VPA shows that
current F is close to Fmax for males, and below Fmax
for females.

b) South Minch: Annual LPUEs fluctuating without
trend. Male stock biomass has been stable till
1994, but has slightly declined since then. Female
stock biomass has generally increased till the mid
1990s, then stabilised. Recruitment shows little
variation, but currently is slightly below the long
term average, particularly in males. TV camera
surveys suggest that abundance is fluctuating but
stable. Fb~ of both males and females fluctuating
without trend YIR analysis based on outputs of
VPA indicates that current F is at FIDM for males,
and below FIDM for females.

c) Clyde: LPUEs were at a low level in the early
1990s, but markedly increased since then. Overall,
annual LPUEs have been fluctuating along a
slightly upward long-term trend. Age-based
assessment suggests stable stock biomass for
males, and increasing biomass for females.
Recruitment in the last eight years has been above
the long-term average. TV camera surveys suggest
continued increase in abundance from 1995 to
1998, lower abundance levels in 1999, and higher
levels again in 2000. Fb~ shows a feeble upward
trend for males, except for the last three years, and
is fairly stable for females. YIR analysis shows
that current F is well above FillM for males, and
below FillM for females.
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Management objectives: There are no management
objectives set for this fishery.

Advice on management: There is no basis to revise
the advice given previously, and therefore ICES
reiterates its advice of a Management Area TAC of
11 300 t for both 2002 and 2003,

Relevant factors to be considered in management:
Catch composition data indicate that the creel fisheries
in these PUs are taking higher proportions of berried
females than the trawl fisheries. This could result in
higher losses to the female spawning stock than in
other PUs, where berried females are less accessible to
exploitation.

In 1999, attention was drawn to the shift in effort
between the PUs in this Management Area and the
change in balance in the landings which this entailed.
Since then, the landings from the Clyde have declined,
returning the balance to that observed during the early
1990s.

Comparison with previous assessment and advice:
The results of the analytical assessments confirm the
conclusions that could be drawn from the 1997 and
1999 assessments.

Elaboration and special comments: Only UK vessels
are involved in these fisheries. In PUs 11 and 12,
Nephrops directed trawlers and creelers account for 75
85 % and 10-15 % of the landings respectively. In PU
13, over 95 % of the landings are taken by Nephrops
directed trawlers. The use of 70 mm mesh size multi
rig gear has been eliminated following the UK national
ban. Landings and effort in all three PUs have
increased since the 1960s. In the North Minch and
South Minch, landings have declined in recent years,
corresponding to a decrease in Nephrops directed
effort. Landings from the Clyde were very high in the
mid-1980s, lower in the early 1990s, and higher again
in the late 1990s.

LPUEs and mean size data, and landings/area and
effort/area indices are available for all PUs. Length
frequency data are available since 1981.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
200l/ACFM:16).
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Catch data (Tables 3.14.2.h.1-3.14.2.h.2):

1IIII'm!II!II;!!~!!~!!!1!!!i,1111!!I,llilllll!!I,lilllllilll.:.'.. (:', ".:A:~;f·:. ':.:' .::...~.=~: ".:'
1987 11.2

1988 12.7

1989 11.0

1990 10.0

1991 10.5

1992 -11.4 12.0 10.8

1993 -11.3 12.0 11.3

1994 11.3 12.6 11.1

1995 11.3 12.6 12.8

1996 11.3 12.6 11.2

1997 11.3 12.6 11.2

1998 11.3 12.6 11.2

1999 11.3 12.6 11.5

2000 11.3 12.6 10.2

2001 11.3 11.34

2002 11.3

2003 11.3
(Weights in BOO t~
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Table 3.14.2.h.l Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area C (VIa).

Year FU 11 FU 12 FU 13 Other Total

1991 2792 4442 3018 250 10502

1992 3560 4236 2788 244 10828

1993 3192 4455 3342 344 11332
1994 3616 4415 2629 438 11098

1995 3656 4680 3989 460 12785
1996 2871 3995 4060 239 11165
1997 3046 4345 3618 219 11228
1998 2441 3730 4843 143 11157
1999 3257 4051 3753 437 11497
2000' 2890 3693 3259 384 10227

• provisional na = not available

Table 3.14.2.h.2 Nephrops landings (toones) by country in Management Area C (VIa).

Year
Rep. of

Spain UK Total
Ireland

1991 33 0 10469 10502

1992 10 0 10818 10828
1993 7 0 11325 11332
1994 3 0 11095 11098

1995 13 1 12770 12785
1996 8 1 11156 11165
1997 8 4 11216 11228
1998 23 11 11122 11157
1999 141 31 11325 11497
2000' 109 53 10065 10227

• provisional na = not available
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Figure 3.14.2.h.l North Minch (FU 11): Output VPA: Trends in Catches, Fbar, Stock Biomass and Recruitment.
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3.14.2.i Nephrops in Divisions Vb (ED zone) and Vlb (Management Area D)

Advice on management: There are no reported
landings of Nephrops from this area. It is snggested
that a zero TAC be set to prevent mis-reporting.

790

Sonrce of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
200I/ACFM:16).
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3.14.2.j Nephrops in Division VIla, north of 53° N (Management Area J)

There are two Functional Units in this Management Area:
a) Irish Sea East (FU 14) and b) Irish Sea West (FU IS).

State of the stocWexploitation: The stocks in this
Management Area appear to be exploited at sustainable
levels.

a) Irish Sea East: Annual LPUEs fluctuating, but
generally lower in the 1990s than in the late 1970s
and early 1980s. Landings fairly stable since the
mid-I 980s. Length-based YIR analysis suggests
that current F is at or above Fmax for males
(depending on procedure used to estimate length
composition of the discards), and at or below Fm~

for females. No age-based assessment carried out.

b) Irish Sea West: CPUEs and LPUEs have
recovered from the low values in the early 1990s.
Age-based assessment indicates an increase in
male biomass, and relative stability in female
biomass and in both male and female recruitment.
FbM of males is currently stable and lower than 10
years ago. Fbar of females fluctuating without
obvious trend, but higher than in most other
Nephrops stocks. YIR analysis based on outputs of
VPA shows that current F is slightly above Fm~ for
males, and at Fmax for females.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: There is no basis to revise the
advice given previonsly, and therefore ICES
recommends that the landings from this Management
Area in 2002 and 2003 be kept at a level
corresponding to the average for 1995-1999, i.e. at
9550 t.

ICES also notes that this Management Area is within
a mnch larger TAC area (Snb-area VII), and that a
single TAC set for the whole Sub-area will not

ICES Cooperative Research Report No. 246

result in balanced exploitation. In an attempt to
resolve this problem, ICES suggests a separate
Nephrops TAC for Division VIla, as is done for several
finfish stocks (such as cod, whiting, plaice and sole).

Relevant factors to be considered in management:
Although exploited throughout the year, increased effort
generally occurs during the summer months, when
females are available for capture after hatching their
eggs. This results in higher annual fishing mortality. rates
on females than in most other northern FUs. The high F
values on both sexes in the Irish Sea West suggest that
the situation should be very carefully monitored.

Comparison with previous assessment and advice: The
results of this year's assessments broadly confirm the
conclusions that could be drawn from the 1997 and 1999
assessments. The proposed Management Area TAC of
9550 t represents a net increase of 150 t over the current
advice, which is entirely due to an update of the reference
period used to calculate the 5 years' average of the
landings (viz. 1995-1999 as opposed to 1987-1991. This
formed the basis for the advice given previously).

Elaboration and special comments: Most of the
landings from this Management Area are taken by the UK
and Ireland. Irish Sea East landings and effort increased to
a peak in the late 1970s and early 1980s, and have now
stabilised at about 60 % of that level. In the Irish Sea
West, both landings and effort have been reasonably
stable over the past 12 years.

LPUE and mean size data are available for both units,
CPUE data for the Irish Sea West only. Length
composition data are collected on a regular basis for both
FUs. The lack of discard samples from the Irish Sea East
in the most recent years prevented the use of an age-based
assessment for this stock.

Source of information: Report of the Working Group on
Nephrops Stocks, April 2001 (ICES CM 2001/ACFM:16)

791



li;!~!!!!!~l-iiilillil['lli!::~jl]::~I;~~1il!!~.!i;;j;;;1111l1.'I·lllllllllIilllllllllllllllll.':!
1987 9.9

1988 9.1

1989 8.5

1990 8.9

1991 10.3

1992 8.9 20.0 8.0

1993 9.4 20.0 8.7

1994 9.4 20.0 8.1

1995 9.4 20.0 8.4

1996 9.4 23.0 7.8

1997 9.4 23.0 10.6

1m M ~.O 95
1999 9.4 23.0 11.4
2000 9.4 21.0 8.9

2001 9.4 18.9

2002 9.55

2003 9.55
(Weights in '000 t) I) Snh-area VII.
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Table 3.14.2.j.1

Table 3.14.2.j.2

Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area J (VIla,
North of53° N).

Year FU 14 FU 15 Other Total
1991 772 9566 0 10339
1992 432 7547 0 7979
1993 586 8110 1 8697
1994 515 7623 0 8139
1995 638 7790 14 8442
1996 512 7235 23 7770
1997 599 9914 107 10619
1998 389 9131 15 9534
1999 625 10729 58 11412

2000 • 566 8273 61 8900
• provisional na = not available

Nephrops landings (tonnes) by countty in Management Area J (VIla, North of53° N).

Year Belgium France Rep. of Isle of
UK Total

Ireland Man
1991 0 12 3390 62 6875 10339
1992 0 6 2381 14 5578 7979
1993 0 8 2750 32 5907 8697
1994 0 17 1797 16 6309 8139
1995 2 7 2413 23 5996 8442
1996 1 2 1641 10 6115 7770
1997 2 0 3406 7 7205 10619
1998 1 0 3127 17 6389 9534
1999 0 0 4735 6 6670 11412

2000 • 2 0 3511 0 5387 8900
• provisional
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Nephrops in Divisions VIIb,c,j,k (Management Area L)3.14.2.k

There are four Functional Units in this Management
Area: a) Porcupine Bank (FU 16), b) Aran Grounds
(FU 17), c) Ireland NW coast (FU 18) and d) Ireland
SW and SE coast (FU 19).

State of stock/exploitation: All stocks in this
Management Area are considered to be exploited at
sustainable levels.

a) Porcupine Bank: Annual LPUEs of the Spanish
Nephrops fleet steeply declined in the mid- and
late 1980s, but relatively stable since then. LPUEs
of the French and Irish fleets have been
fluctuating, but show little evidence of a decrease.
Mean sizes in landings generally stable. No
length- or age-based assessments carried out.

b) Aran Grounds: There are only LPUE and limited
effort data on this stock. Landings and effort
varied considerably over the past 6 years,
following the same pattern, with low values in
1996 and peak values in 1998. No age-based
assessment carried out.

c+d) Ireland coastai stocks: There are only LPUE and
limited effort data on these stocks. Landings are
strongly fluctuating (with a marked dip in 1994)
along an overall downward trend. LPUE data
show a dip in 1999 and 2000, but the data series is
too short to draw definite conclusions. Data are
insufficient to allow for length- or age-based
assessments.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: ICES recommends tbat tbe
landings be kept at a level corresponding to tbe
average for 1995-1999, i.e an overall Management
Area TAC of 4440 t for botb 2002 and 2003.

Relevant factors to be considered in management: It
should be noted that this Management Area includes
four FUs and that a TAC set for the entire area will not
necessarily result in a balance of exploitation between
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the units. At present, this Management Area is within a
much larger TAC area (Sub-area VII), where the
problem referred to is even greater.

Comparison with previous assessment and advice:
The proposed Management Area TAC represents a net
increase of 440 t over the current advice, which is
entirely due to an update of the reference period used to
calculate the 5 years' average of the landings (viz.
1995-1999 as opposed to 1987-1991, which formed the
basis for the advice given previously).

Elaboration and special comments: Landings from
the Porcupine Bank are mainly by France, Ireland,
Spain and the UK. Landings from the other FUs are
mostly by Ireland. Spanish landings from FU 16
continued to decrease over the past 5 years, while
French and Irish landings remained relatively stable.
Total landings from the Porcupine Bank peaked in the
early 1980s, but have decreased since. Landings from
FU 17 have generally increased, while those from
FU 19 decreased. Total international landings from the
Management Area as a whole have increased between
the mid-1980s and the late 1990s, exceeding the
recommended TAC in almost all years since 1994.

CPUE, LPUE and mean size data are available for most
FUs, but the extent of the data series is often limited.

Landings from 'Other rectangles' (i.e. rectangles that
are not part of a FU) from this Management Area are
sometimes considerable, and may even exceed those
taken from the FUs. It does not seem logical that
analytical assessments are being performed on FUs,
which yield scarcely 100 t of Nephrops landings per
year (or even less), while areas that yield several
hundreds of tonnes remain unassessed. Therefore, ICES
suggests that the available data on the distribution of
these deep-water stocks be critically reviewed, and - if
deemed necessary - that a revision of the FUs within
this Management Area be considered.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
200l/ACFM:16).
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Catch data (Tables 3.14.2.k.l.3.14.2.k.2):

1111111111111111 I111111.'Ililll 111111111 lllilli 1I1l
i

llililil'IIIII.lli.;lllllll"III.JI'lllllllllllllll.Il~;I!liii
1987 4.5

1988 3.9

1989 4.0

1990 3.1

1991 3.4

1992 3.8 20.0 3.7

1993 -4.0 20.0 3.6

1994 -4.0 20.0 4.3

1995 -4.0 20.0 4.9

1996 4.0 23.0 4.1

1997 4.0 23.0 4.0

1998 4.0 23.0 5.0

1999 4.0 23.0 4.2

2000 4.0 21.0 2.7

2001 4.0 18.9

2002 4.44

2003 4.44
(Weights in DOO t) 1) Sub-area VII.
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Table 3.14.2.k.1 Nephrops landings (tonnes) by Functional Unit plus other rectangles in Management Area L
(VIIb,c,j,k).

Year FU 16 FU 17 FU 18 FU 19 Other Total
1991 1613 519 0 1077 196 3405
1992 1969 412 1 888 454 3724
1993 1826 372 10 905 487 3599
1994 2482 729 126 389 599 4326
1995 2668 866 24 699 610 4867
1996 2129 527 45 806 651 4158
1997 2026 735 10 690 551 4013
1998 1806 1392 75 740 938 4951
1999 1865 1117 16 505 650 4152

2000 • 764 877 9 632 382 2665
• provisional na ~ not available

Table 3.14.2.k.2 Nephrops landings (tonnes) by country in Management Area L (VIIb,c,j,k).

Year France Rep. of
Spain UK Total

Ireland
1991 590 1519 1152 144 3405
1992 909 1351 1139 325 3724
1993 1039 1310 1075 175 3599
1994 1322 1716 1069 219 4326
1995 1500 2325 767 275 4867
1996 1216 1751 875 316 4158
1997 1123 2001 554 335 4013
1998 980 3039 571 361 4951
1999 904 2516 536 196 4152

2000 • 425 1784 320 136 2665
• provisional na ~ not available
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3.14.2.1 Nephrops in Divisions VIIf,g,h, excluding rectangles 31 E1 and 32 E1-E2 +
VIla, south of 53° N (Management Area M)

There are three Functional Units in this Management
Area: FUs 20, 21 and 22, together called Celtic Sea.

State of stock/exploitation: The stock in this
Management Area appears to be exploited at
sustainable levels.

a) Celtic Sea (FUs 20, 21 and 22 combined): Annual
LPUEs of French Nephrops trawlers fell in 1989
91, slightly increased till 1995, then decreased
again. Mean sizes in catches and landings show
an overall increasing trend. Age-based assessment
(on males only) shows relative stability in stock
biomass, and temporary decline in recruitment in
1997-1998. Estimates of recruitment should be
considered cautiously, owing to the lack of a
regular discard sampling programme. FbM for
males is fluctuating, with the values for the most
recent years at the lower end of the range. YIR
analysis (males only) based on outputs of VPA
suggests that current F is close to Fm",.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: There is no basis to revise
the advice given previously, and therefore ICES
recommends a TAC for Management Area M of
3800 t for both 2002 and 2003.

Relevant factors to be considered in management: It
is expected that the mesh size increase that was
implemented in the beginning of 2000, will have a
long-term beneficial effect on the exploitation pattern
of this stock. Comparison of the length-freqnencies of
the landings for 1998, 1999 and 2000, shows a net
decrease in the proportion of smaller Nephrops in the
2000 landings.

Comparison with previous assessment and advice:
Results of this year's assessment (using an improved
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method for the calculation of the discard removals) give
a less pessimistic appreciation of the state of
exploitation, with much more stable values for (male)
stock biomass, and a less dramatic decline in
recruitment. Females were not assessed, for reasons of
their overall scarcity in the landings. This makes the
estimates of their removals too dependent on the
estimates of the discards, for which regular sampling
data are not available.

Elaboration and special comments: Landings from
this stock are reported by France, Ireland and the UK.
Until 1993, the French landings represented at least
80 % of the total, since then their share has dropped to
55-65 %. There has been a considerable increase in
Irish landings, from 650-750 t in early 1990s to over
1500 t in the late 1990s. International landings reached
a peak in 1995, and have generally decreased since,
except in 2000, when they increased again to approx.
4250 t.

LPUE, mean size data and length compositions of the
French landings are available for this stock. Discard
data available for some years only.

A serious delay in the processing of the French fishery
statistics prevented inclusion of the effort data for the
years 1999 in the XSA tuning. For 2000, an estimate of
overall effort was derived from logbook data. However,
this estimate was not corrected for target species of the
effort. Establishment of an Irish sampling prograoune,
and more frequent discard samplings of the French
fleet would greatly improve the quality of the length
freqnency data, the more so since (a) the minimum
landing sizes applied by the two fleets are different (25
mm CL in Ireland vs. 35 mm CL in France), and (b)
discarding by the French fleet is substantial (owing to
the large commercial minimum landing size).

Source of information: Report of he Working Group
on Nephrops Stocks, April 2001 (ICES CM
2001lACFM:16).
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Catch data (Tables 3.14.2.1.1.3.14.2.1.2):

1IIIIIIIIll.llll'''11I11111111111\11111111111111Il.111111111111\111111111.11,••111111111111111111111111111111
1
1\1111

1
111'111111"111

1987 3.4

1988 3.1

1989 3.9

1990 4.4

1991 3.3

1992 -3.8 20.0 4.3

1993 3.8 20.0 4.7

1994 3.8 20.0 5.2

1995 3.8 20.0 5.6
1996 3.8 23.0 4.8

1997 3.8 23.0 4.3

1998 3.8 23.0 3.9

1999 3.8 23.0 2.9

2000 3.8 21.0 4.3

2001 3.8 18.9

2002 3.8

2003 3.8
(Weight in '000 t) 1) Sub-area Vll.
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Table 3.14.2.1.1

Table 3.14.2.1.2

Nephrops landings (tonnes) by Functional Unit plus Other rectangles in Management Area M
(Vllf,g,h, excluding rectangles 31 EI and 32 EI-E2 + VIla, South of53° N).

Year FUs 20-22 Other Total
1991 3100 178 3278
1992 4013 236 4249
1993 4403 275 4679
1994 4900 285 5185
1995 5260 334 5594
1996 4536 265 4801
1997 4037 259 4295
1998 3737 148 3885
1999 2502 352 2854

2000 • 4238 52 4290
• provisional na = not available

Nephrops landings (tonnes) by conntry in Management Area M (V1If,g,h, excluding rectangles 31 EI
and 32 EI-E2 + Vila, South of 53° N).

Year Belgium France Ireland UK Total
1991 3 2617 644 15 3278
1992 0 3413 750 86 4249
1993 0 3846 770 63 4679
1994 2 3692 1426 65 5185
1995 2 3891 1576 125 5594
1996 2 3328 1388 82 4801
1997 4 2614 1590 87 4295
1998 1 2158 1668 58 3885
1999 0 1926 890 38 2854

2000 • 1 2441 1805 44 4290
• provisional na = not available
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3.14.2.m Nephrops in Divisions VIlla, b (Management Area N)

There are two Functional Units in this Management
Area: a) Bay of Biscay North (FU 23) and b) Bay of
Biscay South (PU 24), together called Bay of Biscay.

State of stock/exploitation: The stock in this
Management Area is showing signs of severe over
exploitation.

a+b) Bay of Biscay North and South combined: Annual
LPUEs fluctuating, with the values for 1995-1998
(the most recent data available) at the upper end
of the range. Gear efficieucy in the area has
increased in the most recent years (following the
use of twin-trawls and rock hoppers, which made
trawling possible in areas that were previously
inaccessible), and this may have helped
maintaining the LPUEs at relatively high levels.
Age-based assessment suggests that biomass for
males are seriously declining. Fb", on males has
fluctuated along a general upward trend. Female
biomass seems also to be declining and Fb", has
fluctuated without evidence of a long-term trend,
but these results were considered less reliable than
for males. YfR analysis based on outputs of VPA
shows that current F is well above Fmox for both
males and females.

The assessment is accepted to be indicative of stock
trends and shows a declining trend since the early
1990s. This is attributed to the exploitation rate being
too high.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: In order to halt the decline
of the stock ICES advises a 40% reduction in the
exploitation rate. This corresponds to a catch of
2000 t for 2002.

ICES Cooperative Research Repon No. 246

Relevant factors to be considered in management:
The mesh size increase that was implemented in the
year 2000, did not improve size selectivity, owing to the
use of much more rigid twines, which actually reduce
the size selective properties of the meshes.

Comparison with previous assessment and advice:
The results of this year's assessment confirm the
assessments performed in 1999 and indicate that the
Bay of Biscay Nephrops stock is showing serious signs
of depletion.

Elaboration and special comment: Nearly all
landings from PUs 23 and 24 are taken by French
trawlers. Landings have been generally high, though
fluctnating (typically between 4500 and 7000 t), until
the early 1990s, but have decreased to a much lower
level since then. Number of fishing days has decreased
since 1994, owing to changes in fishing practices and
decommissioning of vessels.

LPUE, mean sizes and length compositions of the
landings are available for the two PUs combined.
Discard data available for some years only.

As for the Celtic Sea, there was a serious delay in the
processing of French fishery statistics for this area. The
lack of effort data for the years 1999 and 2000
prevented the use of the XSA in the age-based
assessment. Instead, a simple user-defined VPA was
performed. The VPA estimates of recruitment should
be treated cautiOUSly, owing to the lack of adequate
discard data for most years in the time series.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
2001/ACFM:16).
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Catch data (Tables 3.14.2.m.1-3.14.2.m.2)

11111'II.rllllll~llIlllllllllllllllllllllllllllllllllll1111I1111111111111;111111111111,IILI;111111111111111111.11111111
1987 5.7

1988 6.8

1989 5.4

1990 5.1

1991 4.8

1992 -6.8 6.8 5.7

1993 6.8 6.8 5.0

1994 6.8 6.8 4.1

1995 6.8 6.8 4.5

1996 6.8 6.8 4.3

1997 6.8 6.8 3.6

1998 4.2 5.5 3.3

1999 4.2 5.5 3.3

2000 4.2 4.44 3.3

2001 4.2 4.0

2002 40 % reduction ofcurrent exploitation rate 2.0

2003 2.0
(Weights in '000 I).
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Table 3.14.2.nL1 Nephrops Landings (tonnes) by Functional Unit plus other reclJUlgles in Management Area N
(V1IIa,b).

Year FU 23 FU24
FUs 23-24

Other Total••

1991 4352 401 1 55 4809
1992 5123 558 0 47 5728
1993 4404 512 0 49 4965
1994 3687 368 0 27 4082
1995 4060 379 0 14 4453
1996 4205 88 0 15 4308
1997 3451 147 2 43 3643
1998 2899 244 2 121 3266
1999 2873 275 2 127 3277

2000 • 2919 198 0 172 3289
• provisional na = not available

.. Countries reporting aggregated landings figures only for FUs 23+24

Table 3.14.2.nL2 Nephrops landings (tonnes) by country in Management Area N (Vllla,b).

Year Belgium France Spain Total

1991 1 4753 55 4809
1992 0 5681 47 5728
1993 0 4916 49 4965
1994 0 4055 27 4082
1995 0 4439 14 4453
1996 0 4293 15 4308
1997 2 3600 41 3643
1998 2 3224 40 3266
1999 2 3249 26 3277

2000 • 0 3253 36 3289
• provisional na = not available
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3.14.2.n Nephrops in Division Ville (Management Area 0)

There are two Functional Units in this Management
Area: a) North Galicia (FU 25) and b) Cantabrian Sea
(FU 31).

State of stock/exploitation: All stocks in this
Management Area are seriously over-exploited.

a) North Galicia; Annual LPUEs fluctuating along a
marked downward trend. Age-based assessment
(carried out for the first time on this FU) gives
evidence of sharp declines in stock biomass and
recruitment for both males and females. Fbm values
for males and females fluctuating, without obvious
long-term trend. F values for females are
considerably lower than for males. YIR analysis
based on outputs of VPA shows that current F is
well above Fm~ for males, but below F=, for
females. Bottom trawl survey indices of abundance
confirm overall picture of declining stock.

b) Cantabrian Sea: LPUEs strongly fluctuating, with
high values in 1988-90 and 1997-98, and much
lower values in the other years. LPUEs in 1999
and

2000 are the lowest on record. Mean sizes of both
males and females sharply increasing. Bottom trawl
survey indices of abundance suggest decline in stock.
Insufficient data to perform length- or age-based
assessments.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: ICES advises that fishing
mortality on these stocks should be reduced to zero.
If the by-catch of Nephrops in fisheries targeting
other species makes this impossible, ICES
recommends that suitable techuical measures (closed
areas, closed seasons, etc.) be investigated for
implementation at the earliest possible opportunity
in order to rebuild the stocks.

Catch options: Catch options for FU 25 (North
Galicia), males and females combined. F2001 = F,,98-2ooo
scaled to F2ooo. Recruitment = GM for the years 1996
1999. Last column gives % change in TSB2oo3 vs.
TSB2001 .

2000 2002 2003 %

F factor Ref F TSB Landings F factor TSB Landings TSB change

311 81 0.0 247 0 279 4
0.2 247 12 266 -1

2001 0.4 247 22 255 -5
F factor Ref F TSB Landings 0.5 247 27 249 -7

1 269 65 0.6 247 31 244 -9
0.8 247 40 234 -13
1.0 247 48 224 -17

1.2 247 45 216 -20
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Relevant factors to be considered in management:
The mixed nature of the demersal fisheries in this
Management Area has meant that historically the
management measures for the target fish species have
defined the levels of exploitation of Nephrops. This has
prevented directed management of the Nephrops stocks
in the area. However, to prevent further declines of the
Nephrops stocks in Division VIIIc, fishing pressure on
Nephrops must be substantially reduced. It is worth
noticing that the agreed Nephrops TAC for VIIIc
(1000 t until 1999, and 800 t for 2000) has never been
restrictive.

Comparison with previous assessment and advice:
Previous assessments of the North Galicia stock were
length-based and gave an over-optimistic impression of
the state of the stock. As pointed out in Section 3.14.1
Overview on Nephrops Stocks, LCA gives no

Catch data (Tables 3.14.2.n.1 3.14.2.n.2):

information on recruitment overfishing and this can
lead to severely misleading conclusions about stock
status.

Elaboration and special comments: All catches from
these PUs are taken by Spain. Landings and effort in
both PUs have declined, and are now record low.

LPUE and mean size data are available for both FUs.
Length-frequency data available for FU 25 since 1986.
Discarding in these fisheries is marginal. Abundance
indices are available for both FUs, derived from bottom
trawl surveys to estimate hake recruitment and to
collect information on the relative abundance of
demersal species in general.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
2001/ACFM: 16).

1987 0.53

1988 0.60

1989 0.52

1990 0,46

1991 0.56

1992 0.51 0.8 0.52

1993 0.51 1.0 0.37

1994 0.51 1.0 0.39

1995 0.51 1.0 0.37

1996 0.51 1.0 0.34

1997 0.51 1.0 0.32

1998 0.51 1.0 0.18

1999 0.51 1.0 0.17

2000 0.51 0.8 0.12

2001 0.51 0.72

2002 0

2003

Weights in '000 t.
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Table 3.14.2.n.l Nephrops landings (tonnes) by Functional Unit plus Otber reclJIDgles in Management Area 0
(VIIlc).

Year FU 25 FU 31 Other Total

1991 453 109 0 562
1992 428 94 0 522
1993 274 91 0 365
1994 245 148 0 393
1995 273 94 0 367
1996 209 129 0 338
1997 219 98 0 317
1998 103 72 0 175
1999 124 48 0 172

2000 • 81 34 0 115
• provisional na = not available

Table 3.14.2.n.2 Nephrops landings (tonnes) by country in Management Area 0 (VIlle).

Year Spain Total

1991 562 562
1992 522 522
1993 365 365
1994 393 393
1995 367 367
1996 338 338
1997 317 317
1998 175 175
1999 172 172

2000 • 115 115
• provisional na = not available
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3.14.2.0 Nephrops in Divisions Villd, e (Management Area P)

Advice on management: There are no reported
landings of Nephrops from this area, so it is snggested
that a zero TAC be set to prevent misreporting.

ICES Cooperative Research Repon No. 246

Source of information: Report of the Working Group on
Nephrops Stocks, April 2001 (ICES eM
200I/ACFM:16).
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3.14.2.p Nephrops in Division IXa (Management Area Q)

There are five Functional Units in this Management
Area: a) West Galicia (FU 26), b) North Portugal (FU
27), c) Southwest Portugal (FU 28), d) South Portugal
(FU 29) and e) Gulf of Cadiz (FU 30).

State of stocks/exploitation:

All stocks in this Management Area are seriously over
exploited.

a+b) West Galicia and North Portugal: LPUEs for
FU 26 relatively high and declining for two ports,
or low and fluctuating without trend for two other
ports. Mean sizes of both males and females
increasing in most recent years. Age-based
assessment for the two FUs combined (performed
for the first time) gives evidence of sharply
declining stock biomass and recruitment in both
males and females. Fb~ for males strongly
fluctuating, and currently at the lower end of the
range. Fb~ for females low and generally stable.
YfR analysis based on outputs ofVPA shows that
current F is far above F""" for males, and at Fm~
for females. Bottom trawl survey indices of
abundance confirm picture of declining stock.

c+d) SW and S Portugal: Annualised CPUEs sharply
declined in 1989-96, relatively stable since then.
Mean sizes of both males and females in landings
and in trawl survey catches increasing. Age-based
assessment indicates that stock biomass and
r=uitment of both males and females have
sharply declined in the early 1990s, remaining at
a very low level siuce 1994-95. Fb~ for males was
highest in the early 1990s, then decreased till
1997, but increased again in the most recent years.
Fb~ for females fluctuating, without evidence of a
long-term trend.
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Both length- and age-based YfR analysis show
that current F is at Fm~ for males, and slightly
below Fm~ for females. The results of crustacean
directed trawl surveys, usually carried out in June
August, support perception of a declining stock.

e) Gulf of Cadiz: There is very limited data only for
this FU. Landings have generally decreased since
the beginning of the 1990s and are currently less
than half of the peak figures in the mid-1980s.
Insufficient data to allow length- or age-based
assessments.

Management objectives: There are no management
objectives set for this fishery.

Advice on management: For FUs 26+27, ICES
advises a zero TAC in order to stop the further
decline of stock biomass and to allow the stock to
rebuild. This however, may not be possible, because
of the mixed nature of the fishery. Therefore, ICES
recommends that suitable technical measures (closed
areas, closed seasons, etc.) be investigated for
implementation at the earliest possible opportunity
in order to rebuild the stocks.

For FUs 28+29, ICES advises a reduction in F of
40 % in order to halt the deterioration of the stock
and to facilitate rebuilding of stock biomass. This
would correspond to a TAC of 120 t for the year
2002.

For FU 30, ICES recommends that effort be
constrained to a level corresponding to the lowest
landings in the most recent years, i.e. 50 t.

Taken together, this gives an overall Management
Area TAC of 170 t for the year 2002.
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Catch options:

1. Catch option for FUs 26+27 (West Galicia and North Portugal), males and females combined. FlO0l ~

F1998_2000 scaled to F 2000• Recruitment ~ GM for the years 1997-99. Last column gives % change in TSB vs.
TSB2001 •

2000 2002 2003 %

F factor Ref F TSB Landings F factor TSB Landings TSB change

965 155 0.0 552 0 652 4

0.2 552 31 625 0

2001 0.4 552 58 600 -4

F factor Ref F TSB Landings 0.5 552 72 587 -6

1 625 151 0.6 552 85 576 -8

0.8 552 109 555 -11

1.0 552 132 534 -15

1.1 552 143 525 -16

2. Catch option for FUs 28+29 (SW and S Portugal), males and females combined. F 2001 ~ F I99 '-2000 scaled to
F 2000• Recruitrnent ~ GM for the years 1993-2000. Last column gives % change in TSB vs. TSB2001 •

2000 2002 2003 %

F factor Ref F TSB Landings F factor TSB Landings TSB change

897 201 0.0 851 0 1059 21

0.2 851 44 1009 15

2001 0.4 851 84 961 10

F factor Ref F TSB Landings 0.5 851 103 939 7

1 874 198 0.6 851 122 917 5

0.8 851 157 876 0

1.0 851 189 839 -4

1.1 851 205 820 -6

Relevant factors to be considered in management:
ICES notes that the advice given in 1997 and 1999 was
not followed, despite the strong signs that the further
depletion of the stocks in this area can only be stopped
by severe reductions in fishing mortality.

Comparison with previous assessment and advice:
Previous assessments of the West Galicia and North
Portugal stocks (pus 26+27) were length-based, and
gave an over-optimistic impression of the state of
exploitation of these stocks. As pointed out in the 1999
Report of the Working Group on Nephrops Stocks
(ICES, 1999), LCA gives no information on
recruitment over-fishing, and this can give rise to
severely misleading conclusions about stock status. The
results of the SW and S Portugal (pus 28+29) age
based assessment confrrm the overall picture of a
severely declining stock.

ICES Cooperative Research Repon No. 246

Elaboration and special comments: The fishery in
FUs 26, 27 and 30 is mainly conducted by Spain, and
that in FUs 28 and 29 by Portugal, on deep-water
grounds (200-750 m). The Portuguese fleet comprises
two components: demersal fish trawlers and crustacean
trawlers. Landings from all FUs within this
Management Area have declined significantly in recent
years. Effort in FUs 26 and 27 in general is declining.
In FUs 28 and 29, effort fell in the late 1980s, and has
since remained at that level.

CPUEs and/or LPUEs, effort data and mean size data
are available for most FUs, except FU 30 (Gulf of
Cadiz). Length-composition data are available for FUs
26+27 combined and for FUs 28+29 combined.
Discarding is marginal in these fisheries. Research
trawl survey data are available for FU 26 and for FUs
28+29.

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
2001lACFM:16).
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Catch data (Tables 3.14.2.p.I-3.14.2.p.2):

1;111111;1111,111111111111111'11;,111111111,1111111,1,111111111111Iillllllllllll.'IIIIIIII!II;!~;lllrlilllllllll1111\1I111'.!IIII'11I1
1987 1.55

1988 1.29

1989 1.35

1990 1.19

1991 1.31

1992 1.3 2.5 1.35

1993 1.3 2.5 1.06

1994 1.3 2.5 0.79

1995 1.3 2.5 0.92

1996 1.3 2.5 0.51

1997 1.3 2.5 0.67

1998 0.5 2.5 0.60

lW9 Q5 ~ ~8

2000 0.5 1.5 0.45

2001 0.5 1.2

2002 0.17

2003 Stocks to be re-assessed in 2002

Weights in ·000 t.
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Table 3.14.2.p.l Nephrops landings (tonnes) by Functional Unit plus Olber rectangles in Management Area Q
(DCa).

Year
FU26 FU 27 FU 26-27

FU 28-29 FU30 Other Total•• •• ••

1991 180 54 369 478 226 0 1307
1992 199 52 385 470 243 0 1349
1993 162 50 310 377 160 0 1059
1994 120 22 306 237 107 0 792
1995 117 10 384 273 132 0 916
1996 264 67 132 49 0 512
1997 359 74 136 99 0 668
1998 295 50 161 89 0 595
1999 194 54 211 123 0 581

2000 • 125 30 201 92 0 448
• provisional na = not available

•• Disaggregated data by FU not available for all countries and for all years

Table 3.14.2.p.2 Nephrops landings (tonnes) by country in Management Area Q (DCa).

Year Portugal Spain Total

1991 532 775 1307
1992 522 827 1349
1993 427 632 1059
1994 259 533 792
1995 283 633 916
1996 149 363 512
1997 142 526 668
1998 169 426 595
1999 216 365 581

2000 • 210 238 448
• provisional na =not available
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3.14.2.q Nephrops in Division IXb and Sub-area X (Management Area R)

Advice on management: There are no reported
landings of Nephrops from this area, so it is
suggested that a zero TAC be set to prevent mis
reportiug.

ICES Cooperative Research Repon No. 246

Source of information: Report of the Working Group
on Nephrops Stocks, April 2001 (ICES CM
200IlACFM:16).
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3.15 Preliminary Answer to EC on Request for Information on Sea Bass

EC has requested infonnation on:

I) The stock identity of bass (Dicentrarchus
labrax) in Community waters and, if necessary,
adjacent waters in the Northeast Atlantic (not
the Mediterranean);

2) The historical and current state of these stocks
of bass;

3) Current problems in the exploitation of bass
and advice on possibilities for overcoming
these problems.

The answer given below is preliminary and in particular
does not provide assessments of stock status. ICES will
continue in 2001 to compile a database of assessment
related data and to carry out preliminary assessments,
where possible, and will report on further progress in
answering EC in June 2002.

Sea bass is not on the continuons ICES assessment
programme and, therefore, work to provide the
Commission with the needed data and information was
split into several phases. The first task, which was
completed during the first half of 2001, was to assemble
an overview of the information on sea bass available in
European fisheries laboratories.

ICES has prepared a description of the European
fisheries in which sea bass are taken. This overview is
fonnd in the report of the Study Group on Sea Bass (CM
2001/ACFM:25) available through the ICES Secretariat.
The species is an important seasonal component of
inshore commercial and recreational fisheries, extending
from the southern North Sea and Irish Sea sonthwards
to the Iberian Peninsula. A directed mid-water trawl
fishery takes spawning bass in VIle, VIIf,g and Vllla,b
in the first quarter of the year.

The Study Group report also includes an inventory of
the available data and infonnation pertinent for the
assessment of sea bass stocks, with an indication of their
quality, but there has not been sufficient time to compile
these data. Infonnation on stock identity of sea bass has
been compiled, from which the results of tagging
studies and the seasonal distribntion of the fisheries
taking bass snggest, provisionally, four
management/assessment units: a stock which moves
between the English Channel and the southern North
Sea; a stock which migrates along the west coast of
Britain and into Cornish waters; a stock which remains
largely within Irish waters; and a stock which moves
between Biscay and the western English Channel. The
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level of interchange between these stocks may inhibit
genetic differentiation, but the seasonal fisheries taking
each of the stocks are quite discrete. Nothing is known
about the stock structure of bass around the coasts of
Spain or Portugal.

It has not yet been possible to carry out an evaluation of
the status of sea bass stocks in European waters, though
it appears that there may be sufficient biological data for
ICES divisions VIIa,d,e,f,g and h over the period 1985
2000 to assess stock status. Catch data probably do not
reflect the trends and level of exploitation given the
character of the fisheries taking bass, in particular the
large artisanal and recreational components. It is known,
however, that directed effort on the spawning
populations in VIIe,f,g has increased since the late
1980s. In this period, the appearance of several good
year classes is associated with a northwards extension of
the popnlation range of bass, most noticeable in the
North Sea.

A summary of existing conservation measures aimed at
protecting bass fisheries is presented. These have been
implemented at a national level in order to achieve the
following management objectives:

1. To protect juvenile bass from heavy exploitation in
nursery areas, where they remain for up to 5 years
and may be particularly vulnerable. The UK
introduced a minimum landing size (36 ern) and a
ban on mesh sizes of 70 - 89 mm in enmeshing
nets (both later adopted in EC regulations), plus a
ban on fishing for bass in 37 nursery areas in
England and Wales. This has been shown to
rednce growth overfishing (increase YIR) and
boost recruitment to the spawning stock.

2. To preserve markets, France has implemented a
weekly landing limit of 5 t per vessel (since 1996),
which was adopted by the UK in 2000. This is the
only quantitative control on the offshore fishery
for spawning bass. This fishery is easily identified,
and could be controlled by effort restrictions, if
necessary.

3. To identify and protect recreational fisheries for
bass, daily catch limits for non-commercial
fishennen (Ireland and Spain, proposed in the
UK), and a ban on commercial exploitation of bass
(Ireland), have been introdnced. These fisheries
have a high economic value in several countries,
but can also operate to the detriment of artisanal
commercial fisheries by supplying low cost fish
(illegally) to the market.
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3.16 European eel

The EC in 1998 requested ICES to advise on the
management of European eel:

decline continues and recruitment reached a new
historic minimum in 2001.

Measures to limit exploitation by fisheries will
generally be site/area and circumstance specific and will
have to consider exploitation in all life stages.

In order to rebuild the oceanic spawning stock,
measures should aim for increased escapement of
spawners from continental waters. This might be
achieved through a reduction of exploitation, restocking
of recruits, or restoration of habitats.

Management objective: There is no stock-wide
objective for this stock. Some countries have formulated
national policies that include both biological and
economic considerations, but in most countries no
management objective has been set.

Advice on management: ICES recommends that an
international rebuilding plan is developed for tbe
whole stock. Such a rebuilding plan should include
measures to reduce exploitation of all life stages and
restore habitats. Until such a plan is agreed upon
and implemented, ICES recommends that
exploitation be reduced to the lowest possible level.

Possible measures to rebuild the stock

Protecting the stock by limiting
exploitation

3.16.2.1

3.16.2

Relevant factors to be considered in management:
Actions that would lead to a recovery of the stock are
urgently required. Conservation of the spawning stock
can only be achieved by internationally co-ordinated
management actions in continental waters. Management
of eel fisheries is only possible at a water basin level,
often spanning multiple jurisdictions. Uncoordinated
management actions in isolated areas are not likely to
lead to a recovery of the stock. Because of the length of
the life cycle, it will take 5-20 years before positive
effects of management actions can be expected.Fisheries for eel are found throughout the distribution

area. The target of the fisheries varies from glass eel
(south-western Europe, north-western Africa), through
yellow eel (throughout the distribution area) to silver eel
(predominantly northern Europe). Fisheries are
generally organised on a very small scale and apply a
wide range of gears, including trawls, traps, fykenets,
hooks, spears etc.

Aquaculture is exclusively based on wild caught glass
eel: It takes place in several European countries, but is
fully outnumbered by Asian aquaculture of European
eel: European aquaculture production is less than the
yield of fisheries, but increasing. The rising demand for
glass eel has raised the price to extreme levels (300 €/kg
in Europe, 3000 €/kg in Asia).

Introduction: The European eel (Anguilla anguilla
(L.)) is found and exploited in fresh, brackish and
coastal waters in ahuost all of Europe, in northern
Africa and in Mediterranean Asia (Figure 3.16.1).
Reproduction takes place in the open Atlantic Ocean,
presumably in the Sargasso Sea. Larvae drift to the
continent, transform into glass eel and migrate into
continental waters, where the growing phase is known
as yellow eel (Figure 3.16.2). Maturation starts after 2
20 years (males) or 5-50 years (females) depending on
the climate and latitude. This stage, known as silver eel,
migrates back to the Ocean. Spawning has never been
observed in the wild and artificial reproduction is not
yet successful: Genetic evidence suggests there is only
one, genetically ahuost uniform, spawning stock.

"There is an increasing concern about the situation for
the European eel stock and its future development. ICES
is therefore requested, to provide information about the
status of eel stock(s) and on any possible management
actions, and to identify gaps in knowledge about eel in
order to secure a sustainable development of the eel
fisheries within the European Union."

Glass eel catch is used for direct consumption (20 %),
for aquaculture (10 % in Europe, 60 % in Asia) and for
re-stocking in (northern) outdoor waters (10 %). Natural
immigration is estimated to be about 10 % of the total
glass eel recruitment.

3.16.1 State of stock and advice

Prohibition of fishing

Prohibition of fishing can be life-stage specific or area
specific. In addition to restrictions on existing fisheries,
it is prudent to prohibit introduction of new fisheries
and locally to prohibit fishing for currently unexploited
life stages.

State of stock exploitation: AIl information indicates
that the stock is at a historic minimum. The current
fishery is not sustainable. Fishing mortality is high both
on juvenile (glass eel) and older eel (yellow and silver
eel) in many water systems. Recruitment has declined
since 1980 and recent information indicates that the

Total allowable catches/quotas

With the diverse nature of eel fisheries, it is difficult to
envisage how one TAC on a shared stock would be
allocated and subsequently managed/enforced in the
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scattered inland fisheries over the vast distribution area.
TAC approacbes are therefore probably not appropriate.

Gear controls

Regulations on number, size, mesh-size, usage, and
location of gear are already implemented in several eel
fisheries. These measures should be strengthened, or
introduced where they do not exist.

Landing size limits

Minimum landing size restrictions reduce excessive
exploitation of yellow and silver eel. Limits on
maximum landing size would promote escapement of
larger (female) spawners, but could also result in
increases in fishing effort, wbich might deplete the
stock of smaller sizes.

Closed seasons

The timing of closed seasons must be related to local
characteristics of eel and fisheries, and has primarily to
consider closure during periods of vulnerability. Only
banning of fishing over relatively long time periods
(months) would be fully effective, e.g. if extending well
into the periods of local glass eel immigration or
silver eel emigration runs.

Closed areas

Closed areas could be used to designate 'reserve' or
'refuge' areas where no exploitation would be
permitted. These could also be locally effective in
preventing extension of fisheries into new areas or for
protection of vulnerable glass eel or silver eel runs.

Licensing of fishermen

Licensing specific to eel fishennen and their gear offers
opportunities for controlling and monitoring fishing
effort and, ultimately, fishing mortality.

3.16.2.2 Enhancing the stock by re-stocking of
recruits

Whether re-stocking contributes to spawner escapement
is questionable. Restocking might, however, contribute
to the fisheries and might be considered a compensatory
measure for the decline in the catches. Re-stockings
from nearby estuaries (in contrast to transports from
southern to northern Europe) minimises the risks of
transfer of diseases and parasites.

3.16.2.3 Protecting and recovering the stock by
habitat restoration

The loss of habitat has strongly affected the capacity to
produce eel. Destruction of habitat, loss of upstream
accessibility, hazardous escapement through turbines

820

and deteriorated water quality all have a negative
impact, almost throughout the distribution area.
Migration barriers can be overcome with eel ladders and
by-passes.

3.16.2.4 Elaboration and Special comments

Current scientific knowledge is inadequate to derive
management targets specific for eel. Estimates of the
total spawning stock and total recruitment for the eel in
all of its distribution area are not available and are very
unlikely to be feasible at all. Consequently, stock-wide
management targets will have to be translated into
derived targets for local management units. The number
of water bodies for which adequate infonnation is
available to warrant local management on the basis of
fully documented assessments is extremely limited. In
the absence of such data, it might be feasible to derive
proximate criteria. Length-frequency data are easily
obtained and might offer simple reference points related
to the average size of emigrating spawners. This
approach has not yet been pursued in Europe.
Provisional targets might have to be chosen on a rather
arbitrary basis.

Eels are exploited in all life stages present in continental
waters. Total yield has declined to about half since the
mid-1960s. Other anthropogenic factors (habitat loss,
contaruination, and transfer of diseases) have had
additional negative effects on the stock. Several
hypotheses on the causes of the decline have been raised
(including climate change), but no conclusive evidence
is available.

Current monitoring is based on national prograuunes
only. Several of the long-lasting time-series have come
under pressure, because of decreased turnover of local
eel fisheries and the impossibility of addressing the
stock decline at the local level. However, in light of the
poor state of the stock and the high anthropogenic
impacts, it is of utmost importance that existing time
series of monitoring recruitment, effort, and yield
should be continued and preferably be supplemented.

Improvement of the advice depends crucially on
agreement to, and implementation of, an international
management process with appropriate feedback to
scientific advisory bodies. Current national research
scheduling for eel does not adequately react to
international management needs. The formation of an
institution directing and requesting particular
monituring and research on eel in both individual
countries and on a coordinated basis is recommended.

Individual countries should develop or strengthen the
legislative framework to enable management measures
to be implemented.

Source of information: Report of the ICES/EIFAC
Working Group on Eels, August 2001 (ICES CM
2002lACFM:03).
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Table 3.16.1 Recruinnent data series. In this table, recruinnent data series are listed in arbitrary units.
Part 1: Scandinavia and British Isles.

Country N S S S S Dk D N.IrI Irl Irl UK
Site !rusa Viskan Upsala Motala Gata Alv Vidaa Ems Bann Erne Shannon Severn
1950 305 2947 875
1951 210 2713 1744 719
1952 324 1544 3662 1516
1953 242 2698 5071 3275
1954 509 1030 1031 5369
1955 550 1871 2732 4795 0.2
1956 215 429 1622 4194
1957 162 826 1915 1829
1958 337 172 1675 2263
1959 613 1837 1745 4654 0.2
1960 289 799 1605 6215 7409 1.2
1961 303 706 269 2995 4939 0.6
1962 289 870 873 4430 6740 2.5
1963 445 581 1469 5746 9077 0.4
1964 158 182 622 5054 3137 0.2
1965 276 500 746 1363 3801 0.9
1966 158 1423 1232 1840 6183 1.4
1967 332 283 493 1071 1899 0.3
1968 266 184 849 2760 2525 1.5
1969 34 135 1595 1687 422 0.6
1970 150 2 1046 683 3992 0.1
1971 12 242 1 842 787 1684 4157 0.5
1972 88 88 51 810 780 3894 2905
1973 177 160 46 1179 641 289 2524
1974 13 50 59 631 464 4129 5859 0.8
1975 99 149 224 1230 888 1031 4637 0.4
1976 500 44 24 798 828 4205 2920 0.4
1977 850 176 353 256 91 2172 6443 0.1 1.0
1978 533 34 266 873 335 2024 5034 0.3 1.4
1979 505 34 112 190 220 2774 2089 0.5 6.7 40
1980 72 71 7 906 220 3195 2486 1.4 4.5 33
1981 513 7 31 40 226 962 3023 2.3 2.1 32
1982 380 1 22 882 490 674 3854 4.4 3.2 30
1983 7 308 56 12 113 662 92 242 0.7 6.3 6
1984 3 21 34 48 325 123 352 1534 1.1 5.1 29
1985 200 70 15 77 13 260 557 0.4 1.1 19
1986 151 28 26 143 123 89 1848 0.7 0.9 16
1987 2 146 74 201 168 341 8 1683 2.3 1.6 18
1988 7 92 69 170 475 141 67 2647 3.0 0.1 23
1989 4 32 35 598 9 13 1568 1.7 0.1 14
1990 13 42 21 149 5 99 2293 2.2 0.5 16
1991 3 1 2 264 52 677 0.5 0.1 8
1992 2 70 8 108 404 6 978 1.4 0.1 18
1993 3.4 43 6 89 64 20 1525 1.8 0.1 21
1994 0.2 76 72 650 377 52 1249 3.5 0.3 22
1995 0.8 6 8 32 40 1403 2.4 0.4 36
1996 0.4 1 18 14 277 20 2667 1.0 0.5 24
1997 8 8 180 5 2533 1.0 2.0 17
1998 5 6 4 1283 0.8 0.1 20
1999 2 85 3 1345 1.1 0.1 18
2000 14 270 4 563 0.9 8
2001 2 0 250 0.7
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Table 3.16.2 Recruittnent data series; coutiuued. Part 2: Maiulaud Europe.

Couutry NL B F F F F F E PIE It
Site Deu Yser Loire Vilaine Girande Gironde Adour Nalon Minbo Tiber

Oever (CPUE) (Yield)
1950 7 86
1951 13 166
1952 84 121
1953 12 91
1954 18 86
1955 25 181 14
1956 7 187 17
1957 15 168 15
1958 48 230 14
1959 27 174 13
1960 21 411 19
1961 36 334 13
1962 80 185 18
1963 115 116 11
1964 36 4 142 16
1965 75 115 134 20
1966 18 385 253 12
1967 28 575 258 13
1968 19 554 712 22
1969 16 445 225 16
1970 36 795 453 198
1971 17 399 330 18
1972 29 557 311 39 11
1973 22 356 292 78 11
1974 25 946 563 107 25 2
1975 32 264 495 44 32 11 11.0
1976 26 618 770 106 55 20 6.7
1977 57 450 654 52 37 37 5.9
1978 37 388 523 105 650 24 3.6
1979 50 675 608 209 20 286 77 28 8.4
1980 26 358 502 95 26 405 42 21 8.2
1981 22 74 284 57 20 332 35 54 4.0
1982 14 138 266 98 15 123 27 16 4.0
1983 9 10 276 69 14 80 22 30 4.0
1984 12 6 168 36 19 82 23 31 1.8
1985 14 13 159 32 10 65 12 21 2.5
1986 14 26 137 48 11 45 8 14 13 0.2
1987 6 33 93 32 14 82 10 24 8 7.4
1988 4 48 138 39 11 33 12 15 8 10.5
1989 3 30 61 30 7 80 9 14 9 5.5
1990 3 218 76 31 6 48 3 9 6 4.4
1991 1 13 30 15 8 64 2 7 9 0.8
1992 3 19 32 30 4 42 8 11 10 0.6
1993 3 12 80 32 8 4 10 8 0.5
1994 4 18 95 24 9 3 10 5 0.5
1995 7 2 68 30 8 8 0.3
1996 7 5 32 22 5 4 0.1
1997 12 10 90 23 7 5 0.1
1998 2 8 18 4 2 0.1
1999 3 76 15 4 0.1
2000 2 14 9
2001 0.5 8
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Table 3.16.3 Statistics of eel landings, reported in the FAO data base of fishing yields. These data inclnde landings
of 'river eels' in Atlantic waters, the Mediterranean and Inland waters. Data for Denmark, Netherlands
and Italy have been corrected for incorrectly included aquaculture yield.

Country Norway Sweden Denmark Germany Ireland UK Netherlands France Spain Portugal Italy Rest of N.
Year Europe Africa
1950 300 2200 4500 400 4200 500 100 1000
1951 300 1900 4400 400 3700 500 100 1000
1952 200 1600 3900 400 4000 700 100 1000
1953 400 2400 4300 500 400 3100 600 100 1000 900
1954 300 2100 3800 300 500 2100 500 900 1000 800
1955 500 2600 4800 500 700 1700 500 600 1000 1000
1956 300 1500 3700 400 600 1800 500 800 2000 900
1957 400 2200 3600 400 600 2500 500 500 2000 800
1958 400 1800 3300 400 100 600 2700 500 500 2100 1200
1959 400 2800 4000 500 100 500 3400 900 500 3000 700
1960 400 1500 4723 400 0 800 3000 1300 500 2700 1000
1961 500 2100 3875 500 100 800 2660 1300 400 2600 900 300
1962 400 1900 3907 400 100 700 1543 1300 800 3100 1000 300
1963 500 1900 3928 2100 100 700 1818 1400 1100 3500 1000 300
1964 400 2368 3282 1900 100 600 2368 1400 1700 3500 1100 400
1965 500 1868 3197 1500 200 800 2509 1700 1300 3200 900 500
1966 500 2070 3690 1700 100 1000 2739 1300 1300 3100 1000 400
1967 500 1667 3436 1900 100 600 2884 2000 1400 3100 1100 400
1968 600 1872 4218 1800 100 600 2622 2700 1300 3200 1100 400
1969 500 1773 3624 1600 100 600 2741 1900 1400 3400 1100 400
1970 400 1270 3309 1600 200 800 1512 4200 1100 3300 1400 100
1971 400 1469 3195 1300 100 800 1153 4900 1100 3400 1500 100
1972 400 1274 3229 1300 100 700 1057 2600 1000 2900 1138 100
1973 400 1277 3455 1300 100 800 1023 3900 700 2900 1150 800
1974 383 1106 2814 1285 67 817 994 2493 1300 42 2697 1528 352
1975 411 1492 3225 1398 79 833 1173 1590 570 44 2973 1400 '. 85
1976 386 1023 2876 1322 150 694 1306 2959 675 38 2677 1254 47
1977 352 1084 2323 1317 108 742 929 1538 666 52 2462 1384 159
1978 347 1162 2335 1162 76 877 862 2455 655 44 2237 1357 112
1979 374 1043 1826 1164 110 879 687 3144 394 25 2422 1518 134
1980 387 1205 2141 1051 75 1053 828 4503 300 32 2264 1242 448
1981 369 976 2087 1033 94 858 876 1425 250 33 2340 1192 497
1982 385 1250 2378 1027 144 1032 1097 1469 200 14 2087 1419 455
1983 324 1304 2003 1029 117 1113 1230 1856 150 II 2076 1782 575
1984 309 1176 1745 911 88 957 681 2336 150 80 2361 2445 477
1985 352 1261 1519 866 87 781 666 2288 200 76 1907 2123 258
1986 271 981 1552 887 87 997 729 2924 200 633 1928 1867 356
1987 282 896 1189 731 221 939 512 2378 259 566 2076 2479 306
1988 513 1198 1759 746 215 715 590 2879 205 501 2165 2790 256
1989 312 1141 1582 678 400 1075 645 2482 83 6 1301 2365 368
1990 336 1120 1568 976 256 1039 657 2484 75 295 1199 2209 560
1991 323 1244 1366 1010 245 822 707 2260 65 314 1106 2337 358
1992 373 1375 1342 1026 234 782 621 1964 60 674 1662 2749 358
1993 340 1336 1023 1027 260 752 320 1674 55 505 1307 2509 613
1994 472 1480 1140 585 300 873 369 1417 50 979 986 2797 732
1995 454 1257 840 585 400 808 279 500 106 10 886 2572 1176
1996 352 1226 717 696 550 895 336 563 97 21 883 2676 984
1997 497 1288 757 746 550 807 315 1942 113 16 1010 2034 1327
1998 353 877 557 717 670 741 346 491 160 13 682 2159 1069
1999 475 987 686 747 675 697 372 189 166 3 1532 1257
2000 368
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Table 3.16.4 Re-stocking of glass eel and yellow eel smaller than minimum legal size (bootlace eel). Numbers of
eels (in millions) re-stocked in (eastern) Germany (D east), the Netherlands (NL), Sweden (S),
Poland (PO) and Northern Ireland (N.IrI.).

Glass eel Bootlace eel
Year D east NL S PO N.IrI. SUM D east NL S DK SUM
1945 17.0 17.0 0.0
1946 7.3 21.0 28.3 0.0
1947 7.6 7.6 1.6 1.6
1948 1.9 1.9 2.0 2.0
1949 10.5 10.5 1.4 0.0 1.4
1950 0.0 5.1 5.1 0.9 1.6 0.0 2.5
1951 0.0 10.2 0.0 10.2 0.9 1.3 0.0 2.2
1952 0.0 16.9 0.1 17.6 34.5 0.6 1.2 0.0 1.8
1953 2.2 21.9 0.0 25.5 49.6 1.5 0.8 0.0 2.3
1954 0.0 10.5 26.6 37.1 1.1 0.7 0.0 1.8
1955 10.2 16.5 30.8 0.5 58.0 1.2 0.9 0.0 2.2
1956 4.8 23.1 21.0 48.9 1.3 0.7 0.0 2.0
1957 1.1 19.0 24.7 44.8 1.3 0.8 0.0 2.1
1958 5.7 16.9 35.0 57.6 1.9 0.8 0.0 2.8
1959 10.7 20.1 52.5 0.7 83.9 1.9 0.7 0.0 2.6
1960 13.7 21.1 64.4 25.9 125.1 0.8 0.4 0.0 1.2
1961 7.6 21.0 65.1 16.7 1l0.4 1.8 0.6 0.0 2.4
1962 14.1 19.8 61.6 27.6 123.1 0.8 0.4 0.0 1.2
1963 20.4 23.2 41.7 28.5 113.8 0.7 0.1 0.0 0.9
1964 11.7 20.0 0.0 39.2 10.0 80.9 0.8 0.3 0.1 1.3
1965 27.8 22.5 39.8 14.2 104.4 1.0 0.5 0.1 1.6
1966 21.9 8.9 69.0 22.7 122.6 1.3 1.1 0.1 2.5
1967 22.8 6.9 74.2 6.7 110.7 0.9 1.2 0.1 2.2
1968 25.2 17.0 12.1 54.3 1.4 1.0 0.1 2.5
1969 19.2 2.7 3.1 25.0 1.4 0.0 0.0 1.4
1970 27.5 19.0 12.2 58.6 0.7 0.2 0.0 1.0
1971 24.3 17.0 14.1 55.4 0.6 0.3 0.0 1.0
1972 31.5 16.1 8.7 56.3 1.9 0.4 0.1 2.4
1973 19.1 13.6 7.6 40.2 2.7 0.5 0.1 3.3
1974 23.7 24.4 20.0 68.1 2.4 0.5 0.1 3.0
1975 18.6 14.4 15.1 48.1 2.9 0.5 0.1 3.6
1976 31.5 18.0 9.9 59.5 2.4 0.5 0.1 2.9
1977 38.4 25.8 19.7 83.9 2.7 0.6 0.0 3.3
1978 39.0 27.7 16.1 82.8 3.3 0.8 0.1 4.2
1979 39.0 30.6 0.1 7.7 77.5 1.5 0.8 0.1 2.4
1980 39.7 24.8 0.1 1l.5 76.1 1.0 1.0 0.1 2.1
1981 26.1 22.3 16.1 64.5 2.7 0.7 0.1 3.6
1982 30.6 17.2 24.7 72.5 2.3 0.7 0.4 3.4
1983 25.2 14.1 2.9 42.2 2.3 0.7 1.0 4.0
1984 31.5 16.6 12.0 60.1 1.7 0.7 0.8 3.2
1985 6.0 1l.8 0.8 13.8 32.3 1.1 0.8 0.9 2.8
1986 23.8 10.5 0.1 25.4 59.8 0.0 0.7 0.5 1.2
1987 26.3 7.9 0.0 25.8 59.9 0.0 0.4 1.0 1.6 3.0
1988 26.6 8.4 0.2 23.4 58.6 0.0 0.3 1.3 0.8 2.4
1989 14.3 6.8 0.0 9.9 31.0 0.0 0.1 1.0 0.4 1.5
1990 10.5 6.1 0.7 13.3 30.6 0.1 0.1 1.6 3.5 5.3
1991 1.9 1.9 0.3 3.5 7.6 0.2 0.1 1.8 3.1 5.1
1992 6.2 3.5 0.3 9.4 19.4 0.2 0.0 2.2 3.9 6.3
1993 7.6 3.8 0.6 9.9 21.9 0.3 0.0 2.0 4.0 6.3
1994 7.4 6.2 1.7 16.4 31.8 0.4 0.1 2.0 7.4 9.9
1995 6.2 4.8 1.5 13.5 26.0 0.4 0.1 1.8 8.4 10.7
1996 0.5 1.8 2.3 11.1 15.7 0.9 0.0 2.5 4.6 8.1
1997 0.4 2.3 2.4 10.9 16.1 2.3 0.1 2.5 2.5 7.4
1998 0.0 2.5 2.1 6.2 10.9 1.8 0.1 2.4 3.0 7.3
1999 0.0 2.9 2.2 12.0 17.1 1.1 0.1 2.4 4.1 7.7
2000 2.8 1.2 5.4 9.4 0.0 1.5 3.8 5.3
2001 0.9 2.8 3.7 1.7 1.7
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Table 3.16.5 Production of European eel in aquaculture in Europe and Asia. Compilation of production estimates
(tonnes) derived from reports of previous meetings, FAO, FEAP and others.

Country Year 1984 1985 1986 1987 1988 1989 1990 1991 1992
Norway
Sweden 15 47 59 193 233 190 160 195 179
Denmark 16 30 120 160 300 620 900 900 706
Germany
Ireland
UK 20 30 0 0
Netherlands 20 100 200 200 350 550 520 500
BelgiumlLux. 30 30 125 125 30
Spain 15 20 25 37 32 57 98 105 130
Portugal 60 60 590 566 501 6 270 622 267
Marocco 35 41 60
Algeria 72 53 22 1 46
Tunisia 150 151 144
Italy 2600 2800 4200 4600 4250 4500 3700 4185 3265
Greece 6 4 10 54 94 132 81
Turkey
Macedonia
Yugoslavia 44 52 48 49 19 10 5 1 8
Croatia 7
Hungary 90 39 73 33 98
Czech.rep.
SUMEU 1950 2229 3448 4729 5517 5159 6667 6098 6349
Asia 3000

Country Year 1993 1994 1995 1996 1997 1998 1999 2000
Norway 120 200 200 200 200
Sweden 192 182 158 184 215 250 250 250
Denmark 900 1000 1200 1200 1700 2468 2700 2675
Germany 100 100 100 150 150 150 150
Ireland
UK 25 25
Netherlands 1250 1487 1535 2800 2443 3250 3800 4000
BelgiumlLux. 125 125 150 140 150 150 40 20
Spain 175 134 214 249 266 270 300 425
Portugal 505 979 200 110 200 200 200 200
Marocco 68 85 55 55 56
Algeria 0 22 20 17 17
Tunisia 250 260 108 158 147 108
Italy 3000 2800 3000 3000 3100 3100 3100 2800
Greece 337 341 659 550 312 500 500 300
Turkey
Macedonia 1 0 70 83 60
Yugoslavia 8 2 9 5 5
Croatia 5 5 7 6 7
Hungary 50 50 19 19
Czech.rep. 2 4 4 3 3
SUMEU 6818 7721 7689 8935 9031 10646 11059 10839
Asia 10000

ICES Cooperative Research Repon No. 246 825



Figure 3.16.1 Distribution area of the eel.

ocean

glasseel

silvereel

continent

:a
elver

yellow eel

Figure 3.16.2

826

Life cycle of the eel. The narnes of the major life stages bave been indicated. Spawning and eggs
have never been observed in the wild and are therefore only tentatively included.
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Figure 3.16.3 Time-series of glass eel monitoring in Europe. Each series has heen scaled to the 1979-1994
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Figure 3.16.4 Landing statistics of the eel in the past 50 years, as reported hy FAD datahase, with minor
corrections. The catches in the first part of the time-series are nnder-represented as some conntries
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4 ATLANTIC SALMON IN THE NORTH ATLANTIC AREA

4.1 Catches of North Atlantic Salmon

4.1.1 Nominal catches of salmon

Area Coast

Weight %
Estuary

Weight %
River

Weight %

Total
Weight

Nominal catches of salmon reported by country in tbe
Nortb Atlantic (including ranched salmon in Iceland)
for 1960-2000 are given in Table 4.1.1.1. Reported
catches (in t), in four Nortb Atlantic regions are
illustrated in Figure 4.1.1.1, and tbose for NASCa
Commission Areas, 1994-1998 are shown below.

The catch data for 2000 (Table 4.1.1.1) are provisional,
but tbe total nominal catch of 2 814 t is amongst tbe
lowest on record. Catches in most countries remain
below tbe averages of tbe most recent 5- and lO-years
period. Some of tbe reduction in catches in recent years
may be accounted for by management plans, which
have reduced fishing effort in several countries.

Where data were available, the nominal catch (in t) of
wild fish in 2000 was partitioned according to whetber
tbe catch was taken by coastal, estuarine or riverine
fisheries. These are shown below for tbe NEAC and
NAC Commission Areas. The proportions accounted for
by each fishery varied considerably between countries.
In total, however, coastal fisheries accounted for 53% of
catches in Nortb East Atlantic counUies compared to
9% in North America, whereas in-river fisheries took
41 % of catches in Nortb East Atlantic counUies
compared to 77% in Nortb America. The breakdown by
country is shown in Table 4.1.1.2.

4.1.3 Unreported catches of salmon

2654
152

1086 41
117 77

161 6
22 14

1407 53
13 9

NEAC
NAC

4.1.2 Catch and release

Catch and release data for the 1990s have been provided
by 6 counUies. In 1999, tbe proportion of tbe total rod
catch that was released ranged from 100% in USA to
10% in Iceland. In 2000, there was no fishing allowed in
USA. Catch and release rates for otber countries were
74% 53%, 42% and 34% for Russia, Canada, UK
(England & Wales) and UK (Scotland), respectively. In
most of tbese counUies, rates in 2000 are among tbe
highest in each time series and indicate an increasing
trend in recent years

The total estimate of unreported catch witbin tbe
NASCa Commission Areas in 2000 was 1 269 t (Table
4.1.1.1), or 31 % of tbe total of reported and unreported
catch. The estimate for 2000 is an increase of 23%
compared with 1999 (1 032 t) and an increase of 21%
compared to the 1995-1999 mean of 1051 t. After 1994
tbere are no data available on salmon catches in
international waters. Limited surveillance flights, which
were tbe basis of past estimates of catches in
international waters, have not reported any salmon
fishing where tbese have occurred in recent years.
Estimates (in tonnes) of unreported catches for tbe
Commission Areas are given below:

2000

2814

2643
150
21

1999

2246

2075
152
19

2397

1998
2229
157
11

2364

2076
229
59

1997

3138

1996
2754
292
92

3283
260
85
3628

1995

Total

Area
NEAC
NAC
WGC

Area 1994 1995 1996 1997 1998 1999 2000
NEAC
NAC
WGC

1157
107
<12

942
98

<20

947
156
<20

732
90
5

1108
91
11

887
133
12

1135
124

10
International waters 25-100 nla nla nla nla nla nla

Where available, data are presented by country for 2000
(Table 4.1.1.3). The individual inputs to the total Nortb
Atlantic catch range from 0% to 16%. While tbis
broadly indicates tbe level of non-reporting by each
country relative to tbe total catch in tbe Nortb Atlantic,
it should be noted tbat tbe method of estimation varies
botb within and among counUies. The non-reporting
rates range from 0% to 67% of the total national catch
in each country.

4.1.4 Production of farmed and ranched
salmon

The production of fanned Atlantic salmon in tbe Nortb
Atlantic area in 2000 was 658 735 t. This was tbe
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highest production recorded so far (Figure 4.1.1.2) and
represented a 3% increase compared to 1999 (636 783 t)
and a 30% increase on tbe 1995-1999 average (504 809
t). Partial data on tbe worldwide production of farmed
Atlantic salmon were available for 2000 (704 134 t).
This figure excludes a significant production in Chile.
However, worldwide production of fanned Atlantic
salmon in 2000 was over 200 times tbe reported
nominal catch of Atlantic salmon in tbe North Atlantic
in the same year. This availability of fanned salmon
has probably contributed to tbe decline in commercial
fishing effort in many countries.

The total production of ranched Atlantic salmon in tbe
Nortb Atlantic was 11 t in 2000, 22 t less tban in 1999
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and the lowest value since 1984. Production in Iceland
declined dramatically because no smolts were released
for ocean ranching in 1999, thus only 2SW fish were
harvested in 2000. Production of ranched fish was less
than 5% in each of the other three countries reporting
(Ireland, UK(N. Ireland) and Norway).

4.2 Use of Case Studies to lllustrate Options
for Taking Account of Risk in the
Provision of Catch Advice

Salmon advice in the standard ICES framework for
fisheries advice

ICES considered this question, together with the
supplementary request that "ICES provide information
that will assist with the implementation and evaluation
by NASCa and its Contracting parties of the decision
structure (Annex 4 of document CNL(00)18,
provisionally adopted by the Council).

Management of Atlantic salmon in the North American
and Greenland Commission areas is based on a fixed
escapement strategy. The fixed escapement is
biologically-based, as the product of a research-derived
estimate of the maximum productivity achievable for a
unit of spawning habitat, i.e. 2.4 eggs m" in most of
North America except Quebec where egg depositions
are derived from specific SR relationships. These egg
depositions are subsequently referenced to survey
derived estimates of the amount of suitable habitat
potentially available to salmon. All potential returning
salmon in excess of the fixed escapement are considered
to be available for harvest.

Since 1998, ICES has provided advice to clients within
a framework of limit and precautionary reference points
set by technical experts, and target reference points set
by managers, and has used a probabilistic framework
suitable for risk-based management. This fixed
escapement for North American salmon has some
properties of both limit and target reference points, as
the terms are used by ICES. The resemblance to a limit
reference point is due to expected recruitment declining
below the fixed escapement. Declining recruitment is a
conservation concern, and hence, spawning escapement
to North America below the fixed escapement is an
undesirable event to be avoided with high probability.
The similarity to a target reference point arises because
the fixed escapement is also the escapement thought to
produce maximum productivity for North American
salmon, and hence is a desirable state that managers
have agreed they wish to achieve with high probability.

The dual nature of the fixed escapement presents some
special challenges when providing scientific advice in a
risk management framework. According to current
thinking and conclusions of diverse technical
discussions, limit reference points should be avoided
with high probability, and uncertainty should be
considered fully in advice on proximity to limits. To
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achieve this, in its management advice ICES has used
precautionary reference points which are more
precautionary than the limit reference points (ex. higher
spawning biomasses, lower exploitation rates), to
account for some sources of uncertainty. Then ICES
generally advises harvest options which have a 95%
probability of being in compliance with the limit
reference points, and at least a 50% probability of
complying with the precautionary reference point, given
the assessment's estimate of current stock status. The
combination of the precautionary reference points and
strong risk aversion with regard to limit reference points
ensures management based on the scientific advice has a
very low risk of allowing the occurrence of conservation
threats to the stock.

Applying this approach when using the salmon fixed
escapement as a limit reference point means that advice
would be framed to deliver escapements higher than the
fixed escapement. A precautionary escapement would
be set higher than the actual fixed escapement, and
advised harvests would ensure escapements would have
a high probability of heing at or above the precautionary
reference escapement. Thus the expected escapement if
the advice were implemented would be higher than the
biological fixed escapement to account for the
magnitude of uncertainty in both the true best
escapement and the true state of the resource. This
directly contradicts the intention that all potential
returning salmon in excess of the fixed escapement are
considered to be available for harvest, and delivers
escapements exceeding those at which the stock is
maximally productive due to density dependent effects
in freshwater.

If the fixed escapement is used as target reference point,
advice should try to continually deliver escapements as
near the target as possible; on average being risk neutral
with regard to the target. This meets the objective of
allowing all potential returning salmon in excess of the
fixed escapement to be available for harvest, but half the
time escapements below the target will be expected.
When uncertainty is large, there is risk of advising
harvests which result in escapements well below the
biological fixed escapement in some years.

To successfully advise on and manage salmon in a risk
based framework, ICES and NASCa must work
together to resolve several issues. The current
functional contradiction of the fixed escapement being
partly a limit and partly a target must be resolved.
Technical experts must clarify a) the degree to which
falling below the fixed escapement constitutes a serious
conservation problem, b) the major sources of
uncertainty, and c) to the extent possible, their
magnitudes. The uncertainties may include, for
example, uncertainties in harvests and in the forecasts,
and intrinsic inter-annual variance in the true best
escapement. They must also specify how the various
sources of uncertainty are addressed in the assessment
and the advice. Managers must specify what their risk
tolerances are, both with regard to reduction in
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productivity below the highest possible, and the danger
of hann to the stocks that is serious or difficult to
reverse. Once the uncertainties, risk tolerances,
conservation-related reference points and management
target reference points are known the determination of
the annual quota is a direct step. The quota is the
harvest which gives a 50% probability of the
escapement being at the target reference point, as long
as the probability offorecast escapement falling below
the precautionary reference point is within the risk
tolerance of the managers. However if at that harvest
the risk of escapement being below the precautionary
reference point exceeds the manager's risk tolerance of
hann to the stock, the quota must be reduced until the
risk profile prodnces a tolerable probability of
escapement being above the precautionary reference
point. High uncertainty makes the risk profile very flat
(see e.g. Figure 4.2.1.3), so managing risk within the
tolerances means harvests will often have to be lower
than the difference between the estimate of current
returns and the management target. even when the target
escapement already may be substantially higher than the
precautionary conservation reference point. Similarly,
in a risk framework, target and precautionary reference
points that are very close together will also require
lower quotas than the difference between estimated
returns and the target escapement. even when
uncertainty is fairly low.

The current management approach used for the West
Greenland fishery may not meet the ICES standards for
risk management in a precautionary framework. The
advised catch options correspond to a 50% probability
of achieving the fixed escapement. If the fixed
escapement is only a management target based on
achieving maximum productivity, risk is not being
managed relative to conservation-based limit and
precautionary reference points. If the fixed escapement
is a conservation reference point, a risk neutral rather
than risk averse approach is being followed, and there is
a 50% chance of an undesirable event occurring.

Because many salmon fisheries exploit ntixed stocks,
the true situation can be even more complex. The
conceptual conservation objective becomes ensuring
that the fixed escapements are met for all stock
components simultaneously. There are more sources of
uncertainty in the assessments, and risks are higher
becanse harvests of individual stock components cannot
be matched to the status of the components relative to
their individual targets and lintits. Moreover the stock
at highest risk relative to its precautionary reference
point determines the tolerable harvest or exploitation
rate for all the stocks harvested together, even if risk to
the other stock components is very low.

In order to formulate the current salmon catch advice,
ICES will continue to use the fixed escapement strategy
in the same way as used in recent years by ICES and
NASCa. Throughout the following text, the advice
consistently refers to the ''management targeC in
NASCa terminology as "fixed escapements" to avoid
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judging whether these escapements in ICES
terminology are conservation lintits or management
targets.

4.2.1 Case studies for calculating risk for the
provision of catch advice.

ICES considered case studies to illustrate two
approaches for taking account of risk in the provision of
catch advice. Both are partial steps towards moving
salmon management advice into a more complete risk
management framework. The first considers
incorporating the uncertainties in a risk analysis to
provide a probability profile of meeting the fixed
escapement. The second approach addresses the
possible role of management targets, in managing the
risk of not meeting the fixed escapement.

The case studies below consider a) a mixed stock
fishery example for two levels of abundance and b) a
single stock example for a homewater fishery.

a) Mixed stock fishery - West Greenland fishery
The deterministic calculation of catch options for the
West Greenland fishery uses the point estimates of the
input parameters. When the input parameters have
uncertainty (for example the PFA value), the value at
the risk neutral (50%) probability level is used. The
procedure is described in Appendix 2 and summarized
for two stock levels (low and moderate, Figure 4.2.1.1).
For the low abundance period, the catch option at the
point estimates and for a 40% allocation of surplus to
West Greenland was 19 t. For the period of moderate
abundance, the deterministic catch option was 561 t.

The deterministic calculation does not provide any
analysis of the risk of not achieving the fixed
escapement in North America at the calculated catch
level. The data inputs are uncertain and a risk analysis
for the objective of achieving the fixed escapement must
incorporate these uncertainties appropriately. The
uncertainties included in these case studies are:

• Fixed escapement uncertainty for six stock areas

• Uncertainty in the forecast PFA value

• Uncertainty in the biological characteristics of the
salmon in the fishery

Management error (for example, not catching the exact
quota) has not been incorporated but it could be
included if an estimate was made from historic data.

Fixed escapement uncertainty
The 2SW spawner requirement for North America used
by ICES is the sum of point estimates of individual river
or fishing area spawner requirements. It has been shown
that the sum of individual river or area requirements
provides a probability level of less than 50% of
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simullJllleously meeting the fixed escapement in
individual rivers or areas (ICES 1996/Assess:Il). This
excludes the uncertainty in the individual river fixed
escapements which have not been quantified for the
majority of rivers of North America (except for Quebec
rivers). The sum of the 2SW spawner requirements for
North America is 152548 fish and adjusted for natural
mortality to the point prior to the fishery (spawner
reserve) is 170286 fish. To ensure that there is a 50%

probability of spawner escapement at least 100% of
fixed escapements for six stock areas simullJllleously,
169000 2SW are required to return to North America
equivalent to 188650 2SW fish released from the
fishery (Figure 4.2.1.2). The uncertainty increases as the
number of stock areas defined by managers increases.
Additionally, the analysis assumes that the stock areas
are all producing at the same rate relative to their fixed
escapements.

Probability of achieving fixed escapements simullJllleously in six stock areas

Probability Level
Point estimate
50%
75%
90%

In North America
152548
169000
173000
177000

Prior to fishery (adjusted by M for II months)
170286
188650
193100
197600

PFA Forecast Uncertainty
Forecasts of abundance in the year to come are
dependent upon stochastic functional relationships.
Generally, the forecasts have large uncertainty. The
PFA forecasts for the low abundance and moderate

abundance periods are shown in Figure 4.2.1.3. The
PFA forecast value at a 50% level for the moderate
abundance period was 437000 fish compared to
183000 fish in the low abundance period.

Forecast values
Probability level
10%
30%
50%
70%
90%

Moderate abundance
236782
342213
436770
553223
801849

Low abundance
120000
155000
183000
215000
280000

Biological characteristics of the fish

Biological characteristics of the fish in the fishery of the
coming year are also unknown. These are estimated
based on characteristics of previous years taking
account of any temporal trends in characteristics if they
occur. In the deterministic approach, the point estimates
(such as the average weight of previous years, the
average fecundity of females in recent years) are used.
In the risk analysis, the uncertainty in 4 characteristics is
considered: proportion North American origin ISW
salmon, mean weight of ISW salmon of North America,
the mean weight of ISW salmon of European origin,
and the age correction factor for older age groups in the
fishery. The variability in the number of ISW salmon at
a given catch option is illustrated in Figure 4.2.1.4. For
a catch of 50 tons, the expected catch of ISW salmon of
North American origin can vary between II 700 fish
and 15 450 fish (lOth to 90th percentiles).

Completing the Risk Analysis

Incorporating all these uncertainties results in a measure
of the reliability of the stock assessment for making
management decisions. The reliability of the assessment
has profound consequences on the catch options. In the
theoretical example shown in Figure 4.2.1.5, two
assessments provide the same point estimate (50%
probability value) but the precisions are very different.
Under a risk-prone management approach, the allowed
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catch would be greater for the imprecise assessment: at
a 70% risk level, the advised catch under the precise
assessment would be 500 t but the uncertain assessment
would provide for a catch of 800 t. The risk-averse
management approach would advise for lower catch
options for the imprecise assessment: at a 20% risk
level, the precise assessment would provide a catch
option of about 400 t but for the imprecise assessment,
no catch is advised.

The risk analysis probability profiles for the two years
of contrasting stock abundance are shown in Figure
4.2.1.6. In the moderate abundance year, a catch option
of about I 250 t produces a 50% probability level of
achieving the fixed escapement. This contrasts with the
low abundance year when a catch option of just over
100 tons provides a 50% probability of meeting the
fixed escapement. To adopt a more risk-averse
approach, managers must select a lower probability (or
lower risk) of stocks failing to meeting their fixed
escapements. At a 65% probability level, there would
not be any available harvest in the low abundance
scenario and a quota of about 900 t in the higher
abundance scenario.

The risk analysis described above has not incorporated
management uncertainty. When management is
imperfect, as is generally the case, the effect on the risk
analysis is to increase the uncertainty in the probability
of complying with any conservation reference points.
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The analysis has also excluded any differences in status
among the stock areas. In the case where stock status
differs, the probability of meeting a fixed escapement
for a given year will be overestimated because the
spawning escapement to the areas will be different from
those assumed in the model, for stochastic reasons, if
nothing else. That is, if the fixed escapement is exactly
being met on average for all stocks that year,
escapements to approximately half of them will be
below their respective stock specific fixed escapements
and half above. An evaluation of performance of
previous years' fisheries would provide valuable insight
into the appropriateness of the data inputs and the
assumptions of the risk analysis.

b) Single River Example - Miramichi River
The Miramichi River, at a maximum axial length of 250
kID and draining an area of about 14000 kID', has the
largest Atlantic salmon run of eastern North America.
There are two major branches: the Northwest Branch
covers about 3 900 kID' and the Southwest Branch
about 7700 kID' of drainage area. The two branches
drain into a common estuary and subsequently drain
into the Gulf of St. Lawrence at latitude 47°N. Separate
branch assessments were introduced in 1992 to account
for the differences in exploitation between the
Northwest .and Southwest branches. Native Peoples
fisheries were historically conducted almost exclusively
in the Northwest Miramichi (exploitation also occurs in
the estuarial waters of the Miramichi River, downstream
of the confluence of the two branches) and recreational
fisheries exploitation also differs between the Northwest
and Southwest branches.

Temporal stock distinctiveness has also been
highlighted as an important component of the Atlantic
salmon resource of the Miramichi. Early runs and late
runs have different composition in terms of small and
large salmon proportions and sex ratios. The early runs
in both branches are also exploited more heavily than
the late runs.

Atlantic salmon are presently exploited in Native
Peoples and recreational fisheries. No large salmon (>=
63 cm fork length) can be retained in the recreational
fishery (mandatory catch and release) and Native
Peoples fisheries for small and large salmon are under
gear, season and quota controls.

The spawning goal for the Miramichi River and each
branch separately is based on an egg requirement of 2.4
eggs/m' of spawning and rearing habitat area The
objective is to obtain all the egg depositions from large
salmon although compliance relative to the achievement
of the fixed escapement is determined relative to egg
depositions from both small and large salmon.

Forecast of returns in 2001

The association between small salmon (almost
exclusively 1SW salmon) and large salmon returns the
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subsequent year was examined over the time series,
1985 to 2000 (Figure 4.2.1.7). The ratio of small salmon
to large salmon for this time period varied between 1.4
and 7.1 with the most recent year ratio (1999 small,
2000 large salmon) at 1.41. The median ratio model for
the recent five-year period (1995 to 1999) would predict
returns of large salmon (including previous spawners)
of 16 400 fish (ranging between 14700 and 25200).

Risk analysis of the fishery

The probability of meeting fixed escapements in 2001
was estimated from the predicted return of large salmon
in 2001 based on the small:large salmon ratio of 1996 to
2000 and assuming that small salmon returns in 2001
would be similar to the previous five-year average. The
model to assess the risk relative to the fixed escapement
if fisheries were to occur in year 2001 can account for
seasonal differences in harvest levels, catch-and-release
mortality, and biological characteristics of the adults
(Figure 4.2.1.8).

Risk is quantified in terms of the probability of meeting
the fixed escapement and the egg loss resulting from the
fisheries harvests as a percentage of total eggs in the
returns of adult salmon to the river. Figure 4.2.1.9
shows the probability profiles for different combinations
of losses of large and small salmon due to fisheries. For
example, if losses of large salmon were 1000 fish and
losses of small salmon were 10 000 fish, egg loss as a
percentage of total eggs in the returns would be slightly
less than 10% and the probability of meeting the fixed
escapement would be 35%. For the Miramichi River
overall, there is a 54% probability of meeting the fixed
escapement in year 2001, in the absence of fisheries.

4.2.2 Case studies for use of management
targets as a means of minimizing risk

NASCO (1998) proposed that "stocks be maintained
above conservation limits [here called "fixed
escapement" - pending resolution of the relationships
among target, precautionary, and limit reference points
and fixed escapement called both management target
and conservation limit by NASCO] by means of
management targets". The purpose of the management
target would be to satisfy the management objective of
ensuring a high probability that the fixed escapement
will be exceeded. As discussed above, this usage differs
from ICES' use of management targets. Within the
ICES usage, management targets for biological
characterstics of stocks are traits (escapements, stock
sizes, etc) needed to deliver the social and economic
objectives managers and users may have. (As described
above, these targets must be high enough to avoid
conservation problems with very high likelihood as
well.) As NASCO uses ''management targets" in the
Draft Descision Structure it adopted, these "targets"
appear to correspond most closely to precautionary
reference points, including considerations of setting
reference points higher than the biologically based limit
reference points to reflect uncertainties, and managing
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risk tolerances relative to the precautionary reference
points.

Within the case study examples provided in the draft
decisiou structure adopted by NASCa, the use of
''management targets" at some value proportionally
higher than the fixed escapement was used. The
challenge is to assess whether a ''management target"
[precautionary reference point] can be defined which
would provide a high probability of avoiding the
conservation-related limit reference point [possibly the
fixed escapement]. The derivation of a ''management
target" sensu NASCa can be based upon an assessment
of the same uncertainties as shown previously, namely
uncertainty in fixed escapements for six stock areas,
uncertainty in the forecast PFA value, and uncertainty in
the biological characteristics of the salmon in the
fishery.

The use of a "management target" assumes that
managers may choose to harvest all the surplus relative
to the "management target", and its associated risk
tolerance, and the risks are therefore assessed on the
assumption that this will be done. The analysis provided
in Section 4.2.1 illustrates how a ''management target"
could be set with a risk tolerance of 0.5 (i.e. risk neutral
with regard to the "target") which would increase the
probability of achieviug the fixed escapement (i.e.
complying with the limit reference point) by a fixed
amount. For the higher abundance year, to achieve a
probability of meeting the fixed escapement of 60% a
''management target" of 128% of the fixed escapement
would be required and this target would result in a
harvest reduced by 250 t (from I 250 t at 50% to I 000 t
at 60%) (Figure 4.2.1.6). For the low abundance year, a
probability of achieving the fixed escapement of 60%
would result from a ''management target" set at 116% of
the fixed escapement, and would result in a harvest
reduced by 100 t. The problem with this approach is that
a ''management targd' defined as a fixed proportion
above the fixed escapement, will not reduce risk by the
same amount in different years, with difference in
abundances and uncertainties. Although an average
value could be employed, it could result in significant
over-exploitation (or foregone harvest) in different
years.

Summary and relative merits ofthe approaehes

Our analysis shows that there is no single "managemeut
targe(' as a percentage of the fixed escapement which
will provide the same level of protecton against failing
to meet the fixed escapement over variations in
abundance and assessment uncertainty. ICES therefore
favours the approach of providing an annual risk
analysis which considers the variations in abundance,
and in the uncertainty of the assessment. When risk
tolerances are specfied, the quota level consistent with
the risk analysis and acceptable risk can be read directly
off the risk analysis probability profile plot (such as in
Figure 4.2.1.6). ICES recognizes that managers may
consider that risk tolerances might differ for different
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fisheries and risk management of mixed stock fisheries
is especially complex. ICES also stresses that within the
precautionary approach, risk tolerances should be set in
advance of the risk analysis, to ensure conservation is
not compromised to deliver harvest opportunities.

4,2,3 Review of draft decision structure
(NASCO CNL(OO)18)

ICES tabled the Report of the Standing Committee on
the Precautionary Approach (CNL(OO)18 Application of
a Precautionary Approach to Management of Salmon
Fisheries) for discussion and comment.

ICES considered that the draft decision structure
provided a very useful first step in developing
mechanisms for guiding managers towards appropriate
actions for fisheries, compatible with the underlying
goal that conservation requirements (both abundance
and diversity) of contributing stocks are achieved. ICES
endorsed the emphasis given in the draft decision
structure to systematically monitoring the effect of
managemeut measures and taking results into account in
future management decisions. It was also felt that the
various elements of the decision structure, if widely
applied to fisheries and stocks, would provide a useful
audit trail, showing the data available for stocks and the
basis of the management decisions taken for the
fisheries where those stocks are represented. This would
also provide clear indications of data deficiencies and
highlight where lack of data was impeding sound
management.

The presentation would be improved by adopting a flow
diagram type of approach, similar to that provided in
ICES report (ICES CM 2000/ACFM:13). This should
make the review and evaluation of measures taken more
explicit (by means of feedback loops) and should
indicate where risk should be considered.

The step in the single stock franiework that refers to
stocks threatened by external factors is unclear, as it is
not obvious what happens if the stock is threatened but
is not yet below the conservation limit (for example
recently introduced disease into a still productive stock).
It may be better to incorporate this into the general
assessment of status, such that if status is threatened by
external factors, the reasons could be identified and
appropriate pre-agreed management actions taken.

ICES noted the clear distinction between action under
conditions of unsatisfactory stock status (i.e. identify
reasons and implemeut corrective action) and actions
under conditions of surplus (implement pre-agreed
management actions to harvest the surplus). However,
ICES felt it was likely that many stocks with an
exploitable surplus are also subject to impacts that may
cause them to fall below surplus at some future time, if
measures to mitigate impacts (for example, habitat
rehabilitation) are not implemented. Therefore, it was
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insufficient to recommend implementation of measures
only when status had become fully unsatisfactory.

ICES noted that in the pre-agreed decision structure, the
decision should take account of all sources of
uncertainty, with management targets being suggested
where appropriate, however the draft decision
framework did not fully address the incorporation of
risk into the decision process. In this respect, the use of
further case studies specifically to illustrate this would
be valuable (see Section 4.2.1).

lt was noted that no pre-agreed management actions
were specified, though it is accepted that a generic
structure may not be able to cover all specific cases.
Moreover, the decision structure repeatedly refers to
''pre-agreed management actions" with no indication of
the source of such agreements. ICES notes that the
process for gaining pre-agreement on specific actions to
be taken under specific conditions is rarely simple and
agreement on a decision structure without unambiguous
specification of the ''pre-agreed management actions"
and their triggers is only a small step towards improved
conservation.

In sururnary, ICES recommends some modifications and
reference· to similar salmon management structures
being developed by contracting parties for use in
homewaterfisheries.

4.3 Differences in the occurrence of escaped
farmed salmon in fisheries and stocks in
different areas

In 2000, about 627 000 t of farmed salmon were produced
in the Atlantic area, with Norway and Scotland accounting
for the majority of production (see Section 4.1.4). In
comparison, the total nominal landings of salmon in
commercial fisheries in the north Atlantic in 2000 were
about 2 800 t.

Farmed salmon are abundant in large numbers in
Norwegian coastal commercial salmon fisheries. The
proportion is known to be lower in fjord and freshwater
catches, but increases in spawning populations. Tagging
experiments have shown that farmed salmon from
Norway are caught in the Faroes fisheries, and it has
been shown that the incidence of escaped farmed
salmon in this fishery can be high. Estimates from the
commercial fishery at West Greenland in 1991 and 1992
showed that the incidence of farmed fish was less than
1.5%. Results from monitoring salmon fisheries and
stocks in Scotland, Ireland and Northern Ireland have
suggested a much lower proportion of farmed salmon.
Fish farm escapees also occur in rivers in Canada and
USA, particularly in areas with high density of farms.

Analyses carried out in Norway have shown that the
occurence of farmed salmon is highest in rivers close to
areas with high density of fish farms. In Ireland there
have been 13 reported incidents between 1986 and 2000
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involving 189000 adults and 120000 smolts escaping
primarily from sites in the West, but also from sites in
the North West, South West and North. There is a
significant relationship between the number of escapees
in the declared catches and the reported salmon farm
escapes although these numbers are very low.

Wild salmon leave their home rivers as smolts in the
spring and move quickly into oceanic areas. In the north
east Atlantic areas, results from smolt tagging experiments
and post-small surveys have strongly indicated that ocean
currents are the vectors that force the fish northwards.
Hatchery-reared salmon released as smolts in freshwater
are thought to have a similar migratory pattern as wild
salmou. Hatchery smolts released on the coast tend to
return to the same area from where they were released, but
apparently enter any river in that area to spawn.

In Norway, it has been observed that when released
tagged hatchery-reared salmon post-smolts were kept in
saltwater and sequentially over one year, there was annual
variation in both survival and homing precision, with poor
survival of the groups released in late sururner and
autumn, and poor homing precision of fish released iu
winter. Large salmon escaping early in the sununer, a few
months before spawning, tended to move northwards with
the current. and when they were ready to spawn, they
entered freshwater in that area. They did not appear to
have a homiug instinct.

Based on the current knowledge from the literature, the
results from the tagging experiments, direction and speed
of ocean currents, and from available information of the
apparent low proportion of fish farm escapees in Ireland
and Scotland relative to the production of farmed salmon,
it is hypothetised that fish farm escapees from Faroes,
Ireland and Scotland are transported with the currents,
and fish that become sexually mature wheu they are
relatively close to the coast enter Norwegian and
Russian fisheries and salmon rivers. Under the same
hypothesis some fish farm escapees from Ireland may
enter fisheries and salmou rivers in N. Ireland and
Scotland, some Irish and Scottish fish farm escapees
may even turn up in Denmark and Sweden, and some
Norwegian fish farm escapees may enter fisheries and
rivers in Sweden, Denmark and Russia. It may be that a
continuous supply of fish farm escapees in the coastal
curreut leads to a high proportion in Norwegian coastal
salmon fisheries, although their survival are still low.

4,4 Recent Research Developments

4.4.1 Infectious salmon anaemia: implications
for wild salmon management

Information was preseuted to ICES about infectious
salmon anaemia (ISA) in North America Aggressive
control measures taken in Canada resulted in only one
site reporting the disease to date from the spring 2000
smolt class. No ISA was detected in wild and escaped
farmed fish entering the Magaguadavic River, where
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positive tests for both groups were obtaiued for the first
time in 1999. Positive tests for ISA were recorded for
the first time in 2000 from the Margaree River Nova
Scotia, the Morell River in Prince Edward Island, and
the Saint John River New Brunswick, however, the
initial results are problematic because they could not be
confirmed. The frrst confrrmed case of ISA from the
East Coast USA salmon farming industry was
announced on 16 March 2001. The US iudustry is now
implementing measures similar to those used in
Norway, Scotland and Canada to manage the problem.
Genomics research found that European ISA isolates
(Scotland and Norway) were 98 - 100% similar,
whereas the Canadian isolate was only about 84-88%
similar to the European group. The strains may have
diverged from each other about 1900, which
corresponds to a period of transfers of salmonids from
North America to Europe (Rainbow trout) and from
Europe to North America (sea run brown trout). Both
species are asymptomatic hosts of the virus. It is not
known where the virus originated. Independent testing
of a widely used vaccine confirrued a siguificantly
increased survival rate for fish that had been vaccinated.

4.4.2 Causes of fish farm escapes

The causes of escapes of farmed salmon from sea cages
in British Columbia and East Coast North America were
reviewed. In British Columbia, the reported number of
escaped-farmed fish has stabilized at about 1% of the
annual total salmon production. On average, there were
5.2 escape incidents per year in 1996 - 2000. Escapes
resulted from net failures (42% of the total; caused by
predator attacks (6 of 11 net failures) and other factors),
mechanical problems with cage systems or boats (4%),
handling errors (39%), and boat collisions with cages
(15%).

The reporting of escapes in East Coast North America
has beeu imperfect. Six incidents could be documented
betweeu December 1999 and December 2000. The
smallest escape of salmon was 3000, and the largest>
100 000. Oue event released 25 000 rainbow trout.
TIiree of these six releases were storru related, one
involved a boat collisiou, one was due to vandalism, and
the cause for one is uncertain. Escapes iu these areas
resulted predominantly from human error and storrus.
Severe storrus predictably occur in autumn and winter.
By contrast, it is difficult to predict when human error
will occur. Thus the entry of farmed-salmon to fisheries
and stocks will retain a large degree of unpredictability.
Different salmon farming regions are also characterized
by different climates and operating conditions. Releases
of farmed fish to the wild, and their occurrence in
fisheries and rivers, will vary in both maguitude and
frequency among these regions depending upon the
severity of the conditions.
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4.4.3 Causes of post-smolt mortality in the
marine phase

Possibility of by-catch of post-smolts in pelagic
fisheries

Between 10 - 20 June 2000, special fishing experiments
for post-smolts carried out in the Norwegian Sea yielded
268 post-smolts and 6 salmon in 14 tows during three
consecutive days west and southwest of the
Voeringplateau (68° 30'N - 63°N and 1" W - 5° E).
Most of these fish were taken in three tows (170, 60,
and 34 respectively). The CPUE at this particular cruise
was 9 post-smolts per trawl hour, which is one of the
highest recorded since 1990. Microtagged and Carlin
tagged fish occurred for the frrst time in the same hauls.
In Norway no microtagging was carried out in 2000,
indicating a south European origin of these fish, which
supports the hypothesis that south Norwegian fish and
European fish are mixed on the feeding areas in the
Norwegian Sea also at the post-smolt stage. These large
catch numbers are of concern with respect to the
potential impact of the mackerel fishery in the
Norwegian Sea in June - August. There is overlap
between the mackerel fishing areas and the anticipated
northward migration routes for the post-smolts of south
and central Europe and southern Norway (ICES CM
2000/ACFM:13). The surface trawl method used by the
Norwegian Research vessels resembles the commercial
fishing method which also operates with a flotation on
the trawl wings. However, the commercially used trawls
are considerably deeper and longer, they are towed at
higher speed, i.e. -5 - 6 knots vs. 3-3.5 for the research
ships, and the tows also last longer. The commercial
trawlers thereby sweep much larger areas, and hence are
likely to catch more post-smolts. So far it has not been
possible to obtain detailed information on the methods
used by the commercial ships, but the Norwegian
Coastguards report a fleet of 25 -30 Russian and East
European trawlers operating annually in the mackerel
fishery in international area. Due to the assumed
surface-near location of the post-smolts during
migration and on their oceanic feeding grounds. ICES
previously recommended that ICESINASCO should
look into the possibility for encouraging these
commercial trawlers to lower the head rope of their gear
to minimum 5 m below the sea surface (ICES CM
1999/ACFM:14). ICES recommends that the by-catch
issue be further investigated to assess the possible
impact on post-smolt survival.

Salmon lice observations in selected Norwegian fjords
and the Norwegian Sea

The status of salmon lice (Lepheoptheirus salmonis
Kr~yer) on seaward migrating post-smolts has been
monitored by surface trawling in two southwest
Norwegian fjords since 1998. The two southern fjords
(Sognefjord and the Nordfjord) had been selected
because they are different both hydrographically and in
densities of fish farms, with the northern-most of these
two fjords (Nordfjord) containing the largest number of

ICES Cooperative Research Repon No. 246



net-pens. Sampling in more northerly fjords was also
carried out as these represeut areas with low (Altafjord)
or no fish furms at all and large numbers of wild post
smolts.

Overall infestation rates have varied greatly between the
years, especially in the Sognefjord, where the mean
number of lice per fish has been over 30 the two last
years. These particular ontrnigrating cohorts may
therefore have been subjected to infestation rates
surpassing even conservative estimates of lethal limits.
In the Nordfjord the average number of lice per fish was
relatively high in 1998-1999, while it was zero in the
samples of 2000. This may be due to a combination of
earlier entry of the post-smolts into the sea, and a thick
layer of fresh water extending to the outlet of this fjord
which may have protected the fish from infestation, thus
underlining the possible importance of hydrography for
survival at the time of smolt passage through the fjords.

Post-smolt samples from more northern fjords were
infested with, on average, only 0.4 salmon lice per fish.
None of the samples analysed from the Norwegian Sea,
carried more than IO chalimus or older stages of lice per
fish. This may indicate that fish with high infestation
rates either die, or lag behind the main cohorts of sea
migrating' post-smolts. At present there are insnfficient
data available to enable correlation of the influence of
the observed lice infestation rates on subsequent return
rates of I SW or MSW salmon to the particular fjords.
However, the high observed infestation rates are a
matter of COncern, which should be investigated in more
detail.

4.4.4 Marine growth checks as evidence for
snb-catchment population structuring

The occurrence of sururner checks on the scales of
salmon returning to Scottish home waters in the years
1997-1999 was shown to be significantly greater than
levels derived from the previous 35-year period. There
was no evidence that the incidence of checks varied
between sexes. There was also no association between
the presence of checks with either size at return or
marine survival indices. The majority of checks tended
to occur within a relatively narrow band within the third
quarter of the marine zone. The proportion of salmon
whose scales exhibited summer checks was highly
variable both among years and sea age categories, but,
in general, salmon showed a higher incidence of growth
checks in their first year at sea than during their second
year.

The incidence of summer checks was also strongly
related to the subsequent run-timing (the calendar
month when fish returned to freshwater) of the adult
fish. The cause of the sururner checks is unknown and
the direct effects difficult to detect. Their relatively high
incidence in recent years, however, may allow
speculation on the mechanisms responsible for the
observed patterns of association between groups of
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salmon in the ocean. Patterns of variation are relatively
consistent among years suggesting that either different
"run-timing groups" of salmon are differentially
predisposed to the causal event or, salmon are not
randomly mixed in the ocean and different groups
follow, to some extent, different migration routes.

These observations may assist our understanding of
recent trends in marine survival. The structured
variation in the incidence of summer checks between
"run-timing groups" reported here provides an
association through which differential trends in marine
survival may occur as it demonstrates that these groups
may encounter similar conditions in a patchy marine
environment.

4.4.5 Estimates of M at sea for Atlantic salmon

In the run-reconstruction models of the pre-fishery
abundance (PFA) for the North American and Northeast
Atlantic stock complexes, it is assumed that the natural
mortality rate is 1% per month after the flfst year at sea.
The assumed rate is from an analysis of weight and age
data from the River Bush (U.K.). This rate of natural
mortality is used to calculate the number of fish
immediately after the flfst winter, prior to the high seas
fisheries, and between the high seas fisheries and
returns to homewaters. When high seas fisheries remove
a large proportion of the stock several months before the
animals are destined to return to the rivers, the estimate
of the PFA is less sensitive to the assumed natural
mortality rate than when fisheries are of low intensity.
In the time series of catches and returns used to estimate
the PFA, there have been reductions in the level of sea
fisheries such that presumably a smaller proportion of
the estimated PFA consists of actual observed/harvested
animals than was the case a decade ago. The concern is
that the perception of reduced / declining abundance is
in part an artifact of the model assumption about uatural
mortality during the second year at sea in terms of its
assumed level and assumed constant rate over time.
Two methods for estimating mortality at sea were
examined, the inverse-weight method and the matrrrity
schedule method.

Method 1 • Inverse Weight Method

This is based on the assumption that M decreases with
increased size because marine natural mortality is
assumed to be primarily the result of predation.
Following on that approach, the inverse weight
hypothesis is used to estimate natural survival during
the second year at sea based on catches, size-at-age, and
return rates to the river. Based on this the natural
mortality rate between Greenland and home waters
(approx. 12 months) is between 3% and 12%, i.e. about
1% per month. M has been modelled for juvenile and
adult fish as a power function of weight and using
empirical observations of 113 species/stocks, derived
parameter estimates for M relative to weight. Based on
these parameter values and using estimates of weight at
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age for a known stock (in this case the River Bush
salmon), the monthly mortality rate of Atlantic salmon
in the second year of ocean life is about 3% per month.

Method 2 - Maturity Schedule Method

It is possihle to estimate the sea survival rates of ISW
and 2SW salmon during the first and second years at sea
by modeling the dynamics in the ocean using a simple
life history model. Assuming that survival rates at age
for males and females are similar, the model provides
equations relating the survival rates and maturation
profiles for ISW and 2SW salmon.

The model was applied to data from three rivers:

I. Saint John River hatchery returns of age-l smolts
stocked at Mactaquac

2. LaHave River at Morgans Falls, wild smoIts
3. Riviere de la Trinite (Quebec) wild smoIts

Sex ratios for the wild smolts were derived from
sampling. Sex ratio for the age- I smolts from
Mactaquac were obtained from one year's sampling and
assumed constant for the years analysed.

The model results support the widely held view that the
major source of mortality in the ocean occurs during the
first year. They also provide evidence against the
constant mortality rate assumptions used in the run
reconstruction model and for at least one wild stock of
eastern Canada, monthly instantaneous mortality rates
of 5% (ranging between 2% and 15%) would seem
more appropriate.

Although there appears to be increasing evidence of M
being greater than 1% per month in the second year at
sea and that M varies annually, the Working Group
cautioned that only three rivers were evaluated and the
data series on only one was longer than ten years. For
this reason the revised values from preceding analysis
have not been used in the forecast model for 2002.
While an analysis of more rivers would be required to
assess the among stock variability in the estimated
survival rates and the representative level for the North
American stock complex, it will be necessary to
incorporate revised values for the forecast model in
future as they become available. The Working Group
recommended that further evaluation of the maturity
schednle method be nndertaken particularly as it relates
to the sensitivities of the survival estimates to the sex
ratio values of the smolts and the assumption of equal
survival of male and female salmon.

4.4,6 Potential impact of climate change on
juvenile salmon

Climate change has been identified as an important
source of aquatic disturbance on a global scale and may
alter species composition and dominance in aquatic
ecosystems. Cold water ecosystems are particularly at
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risk and predictions from the climate change models for
North America include: increase in mean surface air
temperatures, increase in winter air temperatures,
increased frequency and duration of summer hot spells,
increased water temperatures in the range of 2 - 5° C
with maximum changes occurting in spring and fall,
advanced timing of snowmelt and spring runoff.

ICES reviewed an analysis of the hydrological
conditions and river temperatures in the Miramichi
River over a 50 year time period and the associated
variability in juvenile salmon size-at-age during 1971 to
1999. The results of the analyses suggest that growth of
juveniles in the Miramichi River is likely to be
adversely affected by climate change, particularly
during the spring months. Increases in air and water
temperatures are expected to contribute to reduced size
at-age of juveniles with the potential effect of altering
survival, age at smoltification, and ultimately sea
survival.

4.4.7 Compilation of Tag Releases and Finclip
Data by ICES Member Countries in 2000

Data on releases of tagged, fin-clipped, and marked
salmon in 2000 were provided by ICES and are
compiled as a separate report. A summary of Atlantic
salmon marked in 2000 is given in Table 4.4.7. I. About
3.36 million salmon were marked in 2000, a decrease
from the 4.43 million fish marked in 1999. The decrease

.was due largely to the reduced number of adipose fin
clips. Primary marks are summarized in three classes:
microtag (i.e., coded wire tag), external tag/mark, and
adipose clips (without other external marks or fin clips.
Secondary marks (primarily adipose clips on fish with
coded wire tags) are also presented in the Annex. The
adipose clip was the most used primary mark (2.35
million), with microtags (0.65 million) the next most
used primary mark. Most marks were applied to
hatchery-origin juveniles (3.30 million), while 45 115
wild juveniles and 16 150 adults were marked.

5 ATLANTIC SALMON IN THE
NORTH-EAST ATLANTIC
COMMISSION AREA

5.1 Events of the 2000 Fisheries and Status
of Stocks

5.1.1 Fishing in the Faroese area 199912000
commercial fishery

In the period 1991-1998 inclusive the Faroese salmon
quota was bought out. However, the Faroese
Government continued sampling inside the 200 mile
EEZ during most years (ICES CM 20001ACFM: 13). No
buyout was arranged for 1999 and 2000. No fishing
took place in 1999 and the commercial fishery resumed
in 2000. In the 1999/2000 season approximately 8 t
were caught by MIS "Tugvusteinur" during 2
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commercial fishing trips between late January and early
April 2000 (ICES CM 2oo0/ACFM: 13).

Description of the 2000/2001 commercial fishery: No
fishery for salmon was undertJlken by Faroese
fishermen dnring the 2000/2001 fishing season and,
consequently, no biological information was available
for this season.

5.1.2 Homewater fisheries in the NEAC area

In the NEAC area there has been a general rednction in
catches since the 1980s. This reflects a decline in
fishing effort, both as a conseqnence of management
measures and the reduced value of commercially caught
salmon, as well as a reduction in the size of stocks.

Gear and effort: While there have been no cbanges in
the types of commercial fishing gear used, the number
of licensed gear units has, in most cases, continued to
fall. Most fisheries for which data are available record a
reduction of over 40% in gear units operated over the
last 10 years. There are no such consistent trends for the
rod fishing effort in NEAC countries over this period.
Further initiatives to reduce fishing effort were
introduced in several countries.

Catches: The overall nominal catch in the NEAC area
in 2000 (2643 t) was substantially higher than that in
1999 (20751). Catches in some northern European
countries..were particularly high and well above the
recent five and ten-year averages; catches in most other'
NEAC countries were close to or below the long-terin .
averages.

CPUE: CPUE data for the net and rod fisheries show
differences between countries but no large scale
geographic patterns emerge. ICES noted that reduction
in the number of fisheries operating can benefit those
fisheries still in operation and that the lack of consistent
trends in CPUE may reflect the imprecise nature of
these indices.

Composition of catches: No common trends were
noted in the sea age composition of the 2000 catches in
the NEAC areas. Differences in the age composition
between countries in Northern and Southern Europe
noted in 1999 were less apparent in 2000.

In general, the incidence of farmed salmon in NEAC
homewater fisheries remained at low levels «2%) and
similar to recent years, despite the continued increase in
the salmon farming industry. The proportion of farmed
salmon (20%) in the nominal catch for Norway did not
increase, but this was a result of the significantly
increased catch of wild fish. The number of farmed fish
in the Norwegian catch was the highest recorded in the
time series.

Origin of catch: From 1996 to 1999 a total of 409762
smolts, mainly hatchery reared were tagged and released
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in Norway. A total of 3 811 adult recoveries were
reported from Norway and 19 from other countries
(0.5% of the total number of salmon recovered). This is
consistent with previous observations that very few
Norwegian salmon are intercepted in other countries.

Exploitation rates: Exploitation rates showed no trends
relative to long-term averages for lSW stock
components in the NEAC area, although significant
downward trends were detected for the 2SW component
of some fisheries. There appeared to be no uniform
pattern across NEAC countries.

5.1.3 Status ofstocks in the NEAC area

There are over 1 500 rivers supporting salmon in the
NEAC area, but for most of these there is no
information on the stalUs of stocks. In this Section,
stock status is described for aronnd 40 monitored rivers
of which many are of small size and contribute a
proportionately small quantity of the salmon production
in the NEAC area. In summary, the monitored rivers
analysed in this section would suggest that the status of
salmon stocks in the NEAC area is, in general poor
(Figure 5.1.3.1). This broadly agrees with the results of
the PFA-Iagged spawner analysis which is based on
national catch statistics and presented in Section 4.3.

Attainment of conservation requirements: Analysis
of attaimnent of conservation limits (CL) in 2000
showed that the proportion of rivers with an egg
deposition above their CL was higher than in 1999 but
less than in 1998. However, a majority of rivers showed
a decline in their level of attaimnent in 2000 compared
to the previous year and in most cases the decline was
substantial (30-80%). This indicates that the recovery of
salmon stocks observed in 1998, from a period of low
attaimnent (1994-1997), has not appeared to continue.
Although some areas were not represented in the data
(e.g. Norway) , the Working Group had no reason to
assume that the indices were not representative of stocks
in general and noted the analysis broadly corresponded
to the results of the PFA analysis in Section 4.4.6.

Adnlt returns to rivers: Measures of adult returns back
to the rivers showed that of the rivers examined in 2000,
more than half showed increased counts. Both southern
and northern rivers showed a significant decline over
the last 10 years, whereas no clear trend was detected
for the last5-year period.

Marine survival indices: For most rivers where
information is available, marine survival indices were
below both the previous 5-and lO-year means. Route
regression analysis showed a significant downward
trend in marine survival for lSW fish for the last 5- and
10-year period, while no trend was detected for 2SW
fish. A similar analysis showed a downward trend in
marine survival for lSW and 2SW hatchery fish over
the last 10 years but no decline over the past 5 year
period. These results are consistent with the information
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on adult salmon counts and suggest that returns are
strongly influenced by factors in the marioe
environment.

5.2 Evaluation of the Effects on Stocks and
Homewater Fisheries of Significant
Management Measures introduced since
1991

5.2.1 Evaluation of the effects of management
measures introduced in Faroes since
1991

Betweeu 1991 and 1998 the Faroese fishermen agreed
to suspend commercial fishiug for the salmon quota set
by NASCa. in exchange for compensation payments.
The number of fish spared as a result of this period of
suspension is the catch that would have been taken if the
fishery had operated, minus the catch in the research
fishery which operated in most years. No buyout was
arranged for 1999 or 2000. Although no fishiug took
place iu 1999, a siugle vessel carried out commercial
fishing iu 2000, catchiug approximately 8t. As for last
year, analysis was based on the assumption that full
quota would have been taken, had full scale commercial
fishiug taken place. Thus, the maximum catch that
would have been taken iu 199912000 would have been
300 t (see below). For the 1999/2000 analysis therefore
the fish spared totalled 292t (300t-8t).

Year Quota Estimated increased. returns
(t) to home waters in E.urope

1SW % MSW %
1992 550 2842 0 70809 6
1993 550 11429 1 106307 10
1994 550 21078 1 134159 11
1995 550 12949 1 138533 13
1996 470 10573 1 122196 12
1997 425 9578 0 105368 14
1998 380 19699 1 103 169 13
1999 330 17261 1 99130 12
2000 300 15332 1 87726 10

The calculated additional returns represent between 6%
and 14% of MSW fish and up to 1% of 1SW fish
returniug to homewaters between 1992 and 2000.
However, about 65% of MSW salmon caught iu the
Faroes fishery would return to Scandinavian countries,
Finland and Russia. If this were the case, they might
have represented from 10% to 19% ofMSW returns and
up to 2% of 1SW returns to northern European
homewaters iu those years. These returns were
estimated from PFA analysis, (Section 4.3). If stocks
and fisheries had remained stahle, total catches would
have been expected to increase by approximately the
same proportions iu respective areas. However,
examiuation of trends in catches iu NEAC countries
suggests that any expected increase may have been
masked by other factors such as changes in marioe
survival and/or management measures iu homewaters.
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Evaluation of the effects of management measures
iutroduced in homewaters since 1991 ICES noted
significant reductions in the number of gear units
deployed in most countties iu the NEAC area.
Additional measures have been taken in some countties.

In Ireland new management and conservation legislation
was brought into force in 1997 which was aimed at
reduciug effort and exploitation iu the fishery and to
facilitate enforcement. 10 order to show whether there
has been a change in the catch subsequent to the
introduction of measures iu 1997, the data were
analysed using a Non-Parametric Random Ratio (NPR)
test (ICES CM 2000/ACFM: 13). The results of this test
iudicate that drift net catches iu the most recent 4 years
were significantly lower than the preceding 7 years (p
<0.01) in all regions. Similarly, draft net catches
(excluding the North Western Region where the Moy
River draft net was suspended iu 1994) were also
significantly lower in the most recent 4 years (p<O.Ol)
iu all regions. A sintilar analysis showed that the
exploitation rates in the period from 1997 to 2000 were
also significantly reduced compared to the previous 10
year period (p <0.01). It is concluded therefore that the
measures iutroduced in 1997 conttibuted to a reduction
iu both the overall catch and the exploitation rate on
Irish stocks.

In UK (England and Wales), the North East coast
fishery is the largest net fishery and has taken 68%, on
average, of the national declared net catch over the
period 1970-1992. A phase out of this fishery was
iutroduced in 1993 and the number of licences issued
has subsequently fallen by 50%, from 142 in 1992 to 71
iu 2000. The exploitation rate in 1992 was estimated to
be in the region of 50%. Assuming the remainiug
fishermen are representative and that there have been no
major changes in the fishery, the average exploitation
rate (1996-2000) would have fallen to around 32% (i.e.
a 36% reduction). This is iu close agreement with the
reduction iu the average drift net catch (1996-2000),
which has fallen by 32% compared with the 5 years
(1988-92) prior to the start of the phase out. A number
of other smaller coastal mixed stock fisheries have also
been phased out siuce 1991.

National measures iutroduced iu UK (England and
Wales) iu 1999 to protect spring salmon are estimated to
have saved around 3 700 salmon from capture by net
fisheries in 2000 before 1 June (based on the catch and
the average proportion of fish taken iu this period iu the
5 years prior to the measures being iutroduced) and
1 400 by rod fisheries (based on a similar proportion,
but adjusted for catch and release).

ICES noted that a large number of other measures had
been iutroduced. For example, iu UK (England and
Wales) the total number of licences issued has been
reduced by 46% siuce 1991, but the iutroduction of
additional controls (e.g. iucreased close periods) has
reduced the total allowable fishiug effort by 60%. In UK
(Scotland), a voluntary cessation of net effort for the
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first six weeks of the fishing season was agreed by the
majority of fishermen and was introduced in 2000. In
the rod fishery, there has been an increase in the
practice of catch and'release since 1994 as previously
reported. These recent initiatives, and the continuing
decline in overall net effort, are likely to reduce the
impact on NEAC stocks. ICES expected these changes
to reduce homewater exploitation rates.

5.3 Expected Abundance of Salmon in the
North East Atlantic

NEAC - PFA model: No changes were made to the
structure of the model used in 1999 to estimate pre
fishery abundance of salmon in the NEAC area.
However, data inputs were reviewed and updated and
for several countries the data sets were split into two or
more regions to allow more precise input parameter
values to be provided. No new information was
provided to modify the way that stocks are grouped. The
pre-fishery abundance estimates are therefore divided
into Northern Europe (all Nordic countries plus Russia
and Iceland) and Southern Europe (Ireland, UK and
France) groups.

Trends in PFA for NEAC stocks: The PFA of
maturing 'and non-maturing ISW salmon and the
numbers of ISW and MSW spawners for the whole
NEAC area' and the Northern and Southern European
groups are shown in Figures 5.3.1 to 5.3.6.

Figure 5.3.3 shows that recruinnent of maturing ;lSW
salmon (potential grilse) in Northern Europe' was
generally high (around one million) in the 1970s and
1980s, although the numbers have fluctuated quite
widely, but there was a steady decline in these stocks
from the mid 1980s to the mid 1990s. In the past four
years there has been an upturn in the recruinnenl, with
stocks in 2000 returning to the levels observed in the
early 1990s. The number of lSW spawners was low in
the 1970s, increased through the 1980s but declined
again in the 1990s (Figure 5.3.4). However, escapement
in 2000 appears to have been good.

Numbers of non-maturing lSW recruits (potential MSW
returns) for Northern Europe are also estimated to have
fluctuated around one million between 1970 and 1985
but subsequently fell to about half this level in the lat~
1990s; there has been a slight upturn in the past three
years. The numbers of MSW spawners, however, show
no trend over the time series although numbers appear
to have been good in 2000 (Figure 5.3.3). It therefore,
appears that the decline in recruinnent has been
balanced by the reductions in exploitation both in
homewater fisheries and at Faroes. These trends in
recruinnent for the Northern European stocks are
broadly consistent with the limited data available on the
marine survival of monitored stocks in Norway and
Iceland.
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In the Southern European stock complex (Figure 5.3.5),
the numbers of maturing lSW recruits are estimated to
have fallen substantially since the 1970s. Recruinnent
was at its lowest during the 1990s and there was a
further drop in the estimated recruinnent in 1999 with
value in 1999 and 2000 being the lowest in the time
series. This pattern is consistent with the data obtained
from a number of monitored stocks. Survival of wild
smolts to return as lSW fish fell to very low levels on
the four monitored rivers in the Southern European area.
This suggests that the marked reduction in lSW returns
in 1999 is likely to have been due in large part to a
widespread decline in marine survival. Reductions have
also been observed in freshwater production and marine
survival could be affected by factors operating in
freshwater.

The PFA estimates suggest that the number of non
maturing lSW recruits in Southern Europe has declined
fairly steadily over the past 30 years (Figure 5.3.5);
these stocks have also reached their lowest levels in the
time series in 1999 and 2000. This is broadly consistent
with the general pattern of decline in marine survival of
2SW returns in most monitored stocks in the area. In
more recent years, reductions in exploitation do not
appear to have kept pace with the stock declines and the
spawning escapement has thus also fallen over the
period (Figure 5.3.6).

Forecasting PFA for NEAC stocks: In order to use
the PFA estimates to provide quantitative catch advice,
a forecast will be required of PFA recruits in the year of
the fisheries. This means that it will be necessary to
forecast the PFA two years forward from the latest
estimate. The model used to forecast PFA for North
American stocks is based upon both environmental
(thermal habitat in the North-West Atlantic) and
biological (lagged spawners) parameters. ICES has
considered similar approaches for the NEAC area, but
there is as yet insufficient information to develop such a
model and no new data were supplied in 2001. There is
still limited information on the factors affecting the
distribution and survival of salmon during the marine
phase of the life-cycle. ICES considers that inclusion of
environmental parameters in a model must be based
upon justifiable hypotheses concerning the impacts on
freshwater and/or marine survival.

Evaluation of effects of farmed salmon on the catch
advice: NASCa has asked ICES to evaluate the
potential biases in the catch advice resulting from the
inclusion of farmed escapees in the assessment models.
The NEAC PFA model has previously only taken
account of the presence of farm escapees in the Faroese
catches and has not taken any account of farm escapees
in other areas. The incidence of farmed fish in catches at
West Greenland and in most homewater fisheries has
been estimated to be less than 1.5%. These fish will
therefore have a minimal effect on the PFA and
National Conservation Liruit assessments.
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However, substantial numbers of fann escapees occur in
coastal, fjord and river fisheries in Norway. These fish
have previously been included in the run-reconstruction
model and therefore contributed to the back-calculated
estimate of recruittnent (PFA). The fann escapees have
also been incorporated into the estimates of the numbers
of spawners and thus contribute to the estimated egg
deposition. However, fann fish probably don't spawn as
successfully as wild fish and their offspring may not be
as viable as wild offspring; their contribution to the egg
deposition was therefore reduced by a weighting factor
in the model.

ICES therefore, modified the assessment models to take
accouut of potential effect of fanned fish on the
assessment. Over the past 10 years the average
proportions offanned fish in catches of ISW and MSW
salmon have been 8% and 14% respectively. Removing
these fish from the PFA assessment results in the
estimated recruittnent of ISW and MSW salmon being
reduced by an average of 10% and 18% over this
period. The average proportion of fanned fish on the
spawning grounds has been 11% and 15% for ISW and
MSW salmon respectively. Taking account of these fish
in the assessmen~ and assuming an arbitrary weighting
factor ('N) of 0.5, the effective spawning numbers (and
hence egg deposition) for ISW and MSW salmon were
reduced by 2% and 4% respectively. The conservation
limit estimated by the national lagged-egg deposition
model in this scenario was also reduced by about 4%.
There is considerable uncertainty about the spawning
success of fanned escapees and this evaluation took no
account of the possibility of fanned fish having an
adverse effect on the spawning success of wild fish.

For the 2001 assessment, the Norwegian input data for
the PFA model have been split into three regions.
However, it was not possible to provide data on fann
escapees for these regions and this potential error will
need to be taken into account when considering the
catch advice.

5.4 Development of Age.Specific
Conservation limits

Conservation limits have been set for all salmon rivers
in France and UK (England & Wales) although some of
these are still provisional; progress has also been
reported in developing conservation limits in other
NEAC countries. In order to provide preliminary
conservation limits for other countries, ICES has
previously developed a lagged egg deposition model.
This approach generates pseudo-stock-recruitment
relationShips, i.e. plots of lagged eggs (stock) against
ISW adults in the sea (recruits) for national stocks.
ICES used a new, more objective method to determine
the point where recruitment begins to decline (i.e the
conservation limit) on these plots and these values have
been sununed for the appropriate stock groups. These
conservation limits have then increased to take account
of the natural mortality between recruittnent and the
time of return in order to provide Spawning Escapement
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Reserves (SERs) for maturing and non-maturing ISW
salmon from the Northern and Southern Europe. The
SERs are shown as horizontal lines in Figures 5.3.3 and
5.3.5 The SERs are not shown on the total NEAC data
(Figure 5.3.1) because evaluation of stocks against
conservation limits is thought to be inappropriate at that
level.

5.5 Catch Options or Alternative
Management Advice

ICES has been asked to provide catch options or
alternative management advice with an assessment of
risks relative to the objective of exceeding stock
conservation limits in the NEAC area. ICES reiterated
its concerns about harvesting salmon in mixed stock
fisheries, particularly for fisheries exploiting individual
river stocks and sub-river populations that are at
unsatisfactorily low levels. Aunual adjusttnents in
quotas or effort regulations based ou changes iu the
mean status of the stocks is unlikely to provide adequate
protection to the individual river stocks that are most
heavily exploited by the fishery or are in the weakest
condition.

ICES also emphasises that the national stock
conservation limits discussed above are not appropriate
for the management of homewater fisheries, particularly
where these exploit separate river stocks. This is
because of the relative imprecision of the national
conservation limits and because this approach will not
take account of differences in the status of different
river stocks or sub-river populations. Nevertheless,
ICES agreed that the combined conservation limits for
the main stock groups (national stocks) exploited by the
distant water fisheries could be used to provide general
management advice for these fisheries.

In view of the uncertainties expressed about the most
appropriate stock groupings and the preliminary nature
of the conservation limit estimates, ICES is unable to
provide quantitative catch options at this stage. In the
absence of a predictive estimate of PFA and more
reliable estimates of conservation limits, it is unlikely
that quantitative catch advice will be developed in the
near future. However, ICES feels that the following
qualitative catch advice is appropriate based upon the
PFA data and estimated SERs shown in Figures 5.3.3
and 5.3.5.

The Southern European stock complex is believed to
include the main European stocks that have contributed
fish to the West Greenland fishery; evidence from
tagging studies suggests that the Nordic countries
contribute relatively few fish to this fiShery. It is
therefore, appropriate that the European input to the
advice on the West Greenland fishery should be based
principally on the status of non-maturing ISW from the
Southern area.
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Provision of catcb advice for the Faroes fisbery is more
complex. Recent tagging studies at Faroes (199111992
- 1994/1995), suggest that the main country
contributing to the MSW salmon to the fishery is
Norway, with significant contributions also from
Scotland aud Russia. The ISW salmon caught in the
fishery come mainly from the Southern Europeau
countries. This therefore, meaus that the catch advice
for both Northern aud Southern Europeau stocks must
be taken into account when considering mauagement
actions for the Faroes fishery.

For all fisheries, ICES considers that mauagement of
single stock fisheries should be based upon local
assessments of the status of stocks. Conservation would
be best achieved by fisheries in estuaries aud rivers
targeting stocks which have been shown to be above
biologically-based escapement requirements.

[NB In the evaluation of the status of stocks, PFA or
recruitment values should be assessed against the
spawner escapement reserve values while the spawner
numbers should be compared with the conservation
limits.]

Northern European ISW stocks: The spawning
escapement of ISW salmon from the Northern
Europeau. stock complex has been within but close to
safe biological limits in recent years, although there is
evidence of au uptum in the past few years. It should be
noted that the inclusion of farmed fish in the Norwegian
data will. result in the exploitable surplus being
overestimated. ICES considers that overall
exploitation of the stock complex at the current rate
is acceptable, although the status of individual stocks
varies considerably. Since very few of these salmon
have been caught outside homewater fisheries in
Europe, even when fisheries were operating in the
Norwegian Sea, management of maturing ISW
salmon should be based upon local assessments of
the stat~ of river or sub-river stocks.

Northern European MSW stocks: The PFA of non
maturing ISW salmon from Northern Europe has been
declining since the mid 1980s aud the exploitable
surplus has fallen from around 1 million recruits in the
1970s to abont half this level in recent years. ICES
considers the Northern Europeau MSW stock complex
to be within safe biological limits, although it is
recognised that the status of individual stocks will vary
considerably. In addition, the inclusion of farmed fish in
the Norwegiau data will result in the exploitable surplus
being overestimated. ICES therefore, considers that
great caution should be exercised in the management
of these stocks particularly in mixed stock fisheries
and exploitation should not be permitted to increase.

Southern European ISW stocks: The spawning
escapement for the whole stock complex has fallen
below the conservation limit throughout the past 10
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years. Moreover, recruitment of maturing ISW salmon
in the Southern Europeau stock complex has been below
auy previously observed value throughout this period.
In both 1999 aud 2000 recruitment before exploitation
was below the spawning escapement reserve. ICES
considers that reductions in exploitation rates are
required for as many stocks as possible and tbat
mixed stock fisheries present particular threats to
conservation.

Southern European MSW stocks: The PFA of non
maturing ISW salmon from Southern Europe has been
declining steadily since the 1970s aud the spawning
escapement for the whole stock complex has been close
to or outside safe biological limits throughout much of
this period. The upper 95 % confidence limit for PFA of
spawners has been below the spawner escapement
reserve for the past four years. Qualitative projection of
these estimates suggests that the PFA is likely to remain
below this reserve in 2001. ICES considers that
further reductions in exploitation rates are urgently
required for as many stocks as possible and that
mixed stock fisheries present particular threats to
conservation.

5.6 Data deficiencies and research needs in
the NEAC Area

More research into the biology of salmon in the marine
phase is required. This includes the need to monitor
trends in marine mortality for a wider rauge of stocks
thau at present, aud identify causes for mortality. It
should also include the examination of relationships
between postsmolt growth aud marine mortality. The
use of data storage tags will significantly improve the
information on the marine life history of salmou.

Research on post-smolts in the early marine phase
should be continued aud expauded. This should include
studies of interactions with parasites aud assessments of
the impact of sea lice on post-smolts.

A Study Group is required to quautitatively assess the
level of bycatches of post-smolts in pelagic fisheries. It
is recommended that such a group should comprise both
those with information relating to postsmolt distribution
aud those who can provide information on the activity
aud distribution of pelagic fisheries.

A coordinated programme of tagging aud release of
farmed salmon should be undertaken to improve
knowledge on the marine survival aud migratory
behaviour of these fish

If the commercial fishery at Faroes recommences, it is
recommended that biological samples from the salmon
caught should be collected. Historical saruples from this
fishery which have not yet been worked up should
continue to be aualysed.
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6 ATLANTIC SALMON IN THE NORTH AMERICAN COMMISSION AREA

6.1 Events of the 2000 lisheries and status of
stocks

6.1.1 Fisheries in the NAC area

Gear and effort: Salmon are managed collaboratively
by the Department of Fisheries and Oceans in 23
Salmon Fishing Areas (SFA) and by the province of
Quebec in 11 fishing zones (Ql to Q11) (Figure
6.1.1.1). Three user groups exploited salmon in 2000:
Native peoples. residents fishing for food in Labrador,
and recreational fishers. Effectively in 2000, there were
no commercial fisheries for Atlantic salmon in eastern
Canada. Restrictions on commercial fisheries introduced
in Canada in 1992 and subsequently in 1998 remained
in force. These included the closure of commercial
fisheries in Newfoundland and Labrador and most of
Quebec. In addition, the commercial fisheries in zone
Q9 were closed and licenses bought back in 2000.
Commercial quotas nonnally fished by Native peoples
in Ungava Bay (Zone Q11) remained closed. In the
recreational fishery. large portions of New Brunswick
and Nova Scotia were closed to salmon fishing and
hook-and-release regulations for small salmon were
extended to some rivers in Quebec and Newfoundland.
The retention of large salmon was pennitted only in
selected rivers of Quebec and rivers of northern
Labrador (SFA I and 2). Following river-specific in
season reviews, retention of large salmon was
prohibited on seven rivers in Quebec. In USA there is
no commercial fishery for salmon and angling (catch
and-release only) for sea-run salmon in 1999 was
permitted only in the State of Maine. Commercial and
recreational fishing using gillnets continued in Saint
Pierre et Miquelon (France) in 1999 and effort was
similar to the average of the previous four years.

Catch: The provisional landings for Canada in 2000
were 150 t, similar to the 1999 harvest of 152 t (Table
4.1.1.1; Figure 6.1.1.2). The landings of small salmon in
numbers (50 108) and large salmon (II 458) were
similar to those in 1999. Recreational fisheries exploited
the greatest number of small salmon in each province,
accounting for 79% of the total small salmon harvests in
eastern Canada. Food fisheries including the Native
peoples and the Labrador resident fishery took the
highest share of large salmon (60% by number). There
was no commercial fishery in eastern Canada in 2000.
Unreported catch for the NAC area was estimated at
124t, down 7% from 1999.

In 2000, about 49 700 salmon (20 700 large and 29 000
small) were caught and released. This was similar to the
number released in 1999. Most of the fish released were
in New Brunswick (44%), followed by Newfoundland
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(43%), Quebec (9%), Nova Scotia (3%), and Prince
Edward Island « 1%). Expressed as a proportion of the
fish caught, that is, the sum of the retained and released
fish, the highest percentage (84%) was released in Nova
Scotia, followed by New Brunswick (57%),
Newfoundland (56%), Prince Edward Island (49%), and
Quebec (31%).

In December of 1999, the State of Maine instituted a
regulation closing all Maine rivers to Atlantic salmon
fishing until further notice.

In Saint-Pierre et Miquelon (France) the harvest was
2.3 t, the same as in 1998 and 1999 and split equally
among professional and recreational fishers.

Composition and origin of catch: No external tagged
fish of USA origin were reported from Canadian
fisheries in 2000. In Canada, returns to the majority of
rivers in Quebec, Newfoundland and Labrador are
comprised exclusively of wild salmon. Hatchery-origin
fish were most abundant in returns to rivers in the outer
Bay of Fundy and along the Afumtic coast of Nova
Scotia. Aquaculture escapees in 2000 were sampled in
one New Brunswick River (Magaguadavic, SFA 23), one
international boundary river (SI. Croix) and two coast of
Maine rivers.

Exploitation rates: Exploitation rates in the recreational
fishery of Newfoundland for rivers with retention of
small salmon ranged between 6% and 28% in 2000.
Exploitation rates in two Labrador rivers were 2% to 9%.
In the recreational fishery of Quebec, exploitation rates
were 18% for small salmon and 10% for large salmon.

6.1.2 Status of stocks in the NAC area

Returns, recruits and spawners: Estimated (mid
point) ISW and 2SW returns, spawners, and spawner
requirements are shown for five of six regions in North
America in Figures 6.1.2.1 and 6.1.2.2. Labrador returns
and thus total North American returns have been
unavailable since 1998. Returns of 2SW fish in 2000
were similar to or lower than the values in 1999 and
remain among the lowest of the series in most areas
except Newfoundland ISW returns increased slightly
over those of 1999 but declined in Newfoundland and
USA. The rank of the estimated returns in 2000 within
the 1971-2000 time series and the estimated total
spawning escapement of 2SW salmon in each region
expressed as a percentage of the spawning requirement
for each region (except Labrador) follows. The closer
the rank of 2000 returns is to 1, the better the relative
perfonnance of the stock.

ICES Cooperative Research Report No. 246



Rank of 2000 returns in 1971-2000 time series Mid-point estimate of 2SW
(I=highest) spawners as proportion of

escapement requirement

Region ISW 2SW (%)

Newfoundland 12 2 224

Quebec 13 28 67
Gulf (Mainland) 22 27 65

Scotia-Fundy 24 30 14

USA 19 30 2

No estimate for Labrador is provided because there
were no data available to carry out the analysis.

In all regions except Newfoundland the returns of 2SW
fish are near the bottom of the 30-year time series.
However, Newfoundland comprises only a small
proportion of total salmon production. Returns of ISW
salmon were at the midpoint of the time series in
Newfoundland and Quebec and below the mid-point an
in the lower third to quarter for the other areas.

The North American run-reconstruction model was used
to update 'the estimates of pre-fishery abundance of non
maturing ,and maturing ISW salmon from 1971-2000.
The projected numbers of potential 2SW spawners that
could have returned to North America in the absence of
fisheries can be computed from estimates of the pre
fishery abundance taking into consideration the 11
months of natural mortality at I % per month. These
values, termed ''potential 2SW recruits", along with
total North American 2SW returns and spawners (1971
1999) and requirements are shown in Figure 6.1.2.3, and
indicate that the overall North American spawner
requirement could not have been met since 1992 even in
the absence of all fisheries.

The changes made to the calculations that determine
pre-fishery abundance of non-maturing ISW salmon for
1997 were continued for the determination of pre
fishery abundance in 1999 and 2000. They included the
addition of a new parameter to define the fraction of the
Lake Melville catches that are immature and, in the
absence of a commercial fishery in Labrador, the
development of a raising factor to estimate 2SW returns
to Labrador from a series of Labrador recruit estimates
and pre-fishery abundance data from 1971-1996. A
raising factor was also developed to include Labrador
returns in the maturing component of pre-fishery
abundance by dividing pre-fishery abundance without
Labrador into pre-fishery abundance with Labrador
based on the time series of Labrador recruit estimates
and pre-fishery abundance data from 1971-1997.

In 2000, a revised method for estimating returns and
spawners to Newfoundland was presented. The 90%
confidence interval ranges of unweighted exploitation
rates in the recreational fishery and ratios of small:large
salmon were generated from the assessment rivers with
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retention angling fisheries for the years 1995 to 1998.
The large rivers were excluded from the analysis since
they were treated separately. Population estimates from
rivers with counting facilities were takeu from the
assessment information and their angling catches were
excluded. Returns to rivers of the Bay 51. George area
(SFA 13) were treated separately. The dramatic changes
to estimates of ISW and 2SW salmon in 1995 and 1996
were due to the use of weighted versus unweighted
averages for the large rivers where exploitation rates are
lower than in smaller rivers. In 2000, the large rivers
were treated separately and the river-specific
exploitation rates or assessments were used

The estimate of pre-fishery abundance of 94, 118 non
maturing ISW salmon for 1999 is just 2% higher than in
1998 and the second lowest on record (Figure 6.1.2.4).
The recent three years year are shown with hollow
symbols to denote the use of a raising factor for
Labrador. The results indicate a slight levelling off of
the general decline from 807000 fish in 1975. For
maturing ISW salmon, the estimate for 2000 of 404724
fish was a 5% increase from 1999 but 5% less than in
1998 and the fourth lowest in the 30-year time series.
The total Northwest Atlantic population of ISW recruits
(maturing and non-maturing) originating in North
America in the Northwest Atlantic has varied but
generally trended downwards since the 1970s, and the
abundance recorded 1993-2000 was the lowest in the
time series (Figure 6.1.2.5). During 1993 to 2000, the
total population was varying at around one-half million
fish, 45% of the average abundance 1972 to 1990. The
decline has been common to both maturing and non
maturing portions of the cohort but non-maturing ISW
salmon have declined further.

The estimated 2SW returns (533) to USA rivers in 2000
represent less than 2% of the spawner requirements for
all rivers. This was 54% below the 1999 estimate and
the lowest in the time series.

Egg depositions: Egg depositions in 2000 exceeded or
equalled the river specific conservation requirements in
37 of the 67 assessed rivers (55%) and were less than
50% of conservation requirements in 15 other rivers
(Figure 6.1.2.6). Large deficiencies in egg depositions
were noted in the Bay of Fundy and Atlantic coast of
Nova Scotia where nine of the 12 rivers assessed had
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egg depositions which were less than 50% of
conservation requirements. Proportionally fewer rivers
in Gulf (7%) and Quebec (0%) had egg depositions less
than 50% of conservation. Only 66% of the Gulf rivers
and 72% of the Quebec rivers had egg depositions
which equalled or exceeded conservation. In
Newfoundland, 64% of the rivers assessed met or
exceeded the conservation egg requirements and abnost
all the others (23%) had egg depositions which were
less than 50% of requirement. The deficits occurred in
the southwest rivers of Newfouudland (SFA 13) and in
Labrador.

Smolt production: It is not possible to estimate how
many smolts in total leave the rivers of Atlantic Canada
for any given year. However, juvenile abundance
indices were considered as surrogates of smolt
production from eastern Canada. To allow for the
combined analysis of smolt counts and juvenile
abundance surveys from all the rivers, the individual
river surveys were divided by the average within river
abundance for the period 1995 to 1998.

The index of smolts from North America was ohtained
by weighting the annual river indices by the relative
proportion of the conservation egg requirements of the
SFA or Zone to the total conservation egg requirements
of the zones under consideration. An alternative
weighting incorporated the relative contribution to the
2SW spawner requirements of the six main areas within
North America. This allows indices of smolt production
from all areas of North America to be used but attributes
weights to the area indices according to the expected
contribution to 2SW abundance. The number of rivers
with available data has increased from two in 1971 to 25
or more rivers since 1995. The proportion of the
indexed areas represented by the index rivers has
increased from 11% in 1971 to more than 25% since
1993.

The relative index weighted by the area-index
proportions suggests relative smolt production at two
levels, the first in the 1970s with smolt production being
less than 1/3 of the production in the 1990s, through the
1980s smolt production was highly variable, but
increased steadily to the levels observed in the 1990s.

The relative index for 2SW recruitment (excludes the
Newfoundland areas which do not produce 2SW salmon
or weights all areas according to the 2SW spawner
requirements by area) suggests an overall similar trend.
The index corresponds to the documented status of
many other rivers. Smolt production from
Newfoundland rivers has approximately doubled over
the 1971 to 2000 time period. The Gulf smolt index is at
its highest in the 1990s. The Quebec smolt index has
declined between 1983 and 2000. The relative index for
Scotia-Fundy has essentially remained unchanged.
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Marine Survival: Survival rates to ISW and 2SW fish
have been variable in recent years. In 1998-2000 there
has generally been an increase in survival rates from the
low values observed throughout eastern Canada in 1997.
Return rates to most rivers of Newfoundland generally
recovered in 1998-2000 above conservation limits
although survival rates generally remain low.
Considering that the historical survival rates (prior to
1992) represent survival to the river after commercial
fisheries, for the rest of eastern Canada the recent
survival rates and in particular the low rates in 1997 are
dismal. Despite major reductions in marine exploitation,
marine survival rates are still low and sea survival of the
salmon populations has not increased as expected.

For USA, induced freshwater habitat constraints are
substantial in some areas and productive capacity has
been reduced. Causes include physical, chemical and
biological induced constraints. Documented losses
include hydropower development, acidification, and
siltation. Suspected losses include interactions caused
by the introduction of competitive or predator species,
chemicals that disrupt endocrine development and
localised effects associated with aquaculture. Mitigation
of these losses has, for the most part, been insufficient.
Stock rebuilding programmes have generally been
unsuccessful, USA salmon stocks exhibit the same
downward trend that has been shown for many
Canadian salmon stocks, especially those located in the
Bay of Fundy and along the Atlantic coast of Nova
Scotia.

6,2 Effects on US and Canadian stocks and
fisheries oftbe'quota management and
closure after 1991 in Canadian
commercial salmon fisheries, with special
emphasis on the Newfoundland stocks

ICES previously considered the impact of the closure of
the Newfoundland commercial fishery in 1992 on the
Newfoundland stocks. Within Newfoundland, the
commercial fishery closure has resulted in increased
escapements of both small and large salmon to many
rivers, higher catches of large salmon (which were
subsequently released) in the recreational fishery, and
increased spawning escapements of both size groups.
These increased spawning escapements have not,
however, always resulted in increased smolt production.
Some areas of Newfoundland, particularly the south
coast, did not see increases in escapement as was
expected from the closure of the commercial fishery.
The expected benefits to the spawning escapements
were not realised. However, in the absence of the
fishery closures and other management measures the
spawning escapement would have been even lower at
current low marine survival.
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6.3 Age-specific stock conservation
requirements

There are no changes recommended in the 2SW
spawner reqnirements from those presented in 2000.
Spawner requirements for 2SW salmon for Canada now
total 123,349 and for the USA, 29 199 for a combined
total of 152 548.

6.4 Catch options or alternative
management advice with an assessment
of risks

It is possible to provide catch advice for the North
American Commission area for two years. The frrst is a
revised estimate for 2001 for 2SW maturing fish based
on revised estimates of the 2000 pre-fishery abnndance
and acconnting for fish which were already removed
from the cohort by fisheries in Greenland and Labrador
in 2000. The second is an estimate for 2002 based on
the pre-fishery abundance forecast for 2001. A
consequence of these annual revisions is that the catch
options for 2SW equivalents in North America may
change compared to the options developed the year
before.

6.4.1 Catch option for 2001 fisheries on 2SW
maturing salmon

A revised forecast of the pre-fishery abundance for 2000
is provided in Table 6.4.1.1. This value of 225 708 is
higher th""". the value forecast last year at this time of
179 897.1' p~...fishery abundance of 225 708 in 2000
can be expressed as 2SW equivalents by considering
natural mortality of 1% per month for 10 months
resulting in 204 229 2SW salmon equivalents. There
have already been harvests of this cohort as lSW non
maturing salmon in 2000 for both the Labrador (421)
and Greenland (5041) fisheries (Tables 6.4.1.2 and
6.4.1.3) for a total of 5 462 2SW salmon equivalents
already harvested, when the mortality factor is
considered.

Table 6.4.1.1 uses the probability density projections for
the revised pre-fishery abundance estimate of 225 708
(at 50% probability) and subtracts the spawning reserve
(170 286) and the harvests in Greenland and Labrador
of lSW non-maturing fish in 2000, and converts the
remainder to 2SW salmon equivalents. Catch options
values = [PFA, - spawning reserve - harvest in
Greenland and Labrador in 2000 of lSW non-maturing
fish] * exp[-(O.Ol *10 months)] where PFA, = values
from 25-75% and spawning reserve = 170286.

Results indicate that there are harvest possibilities at
forecasted levels which would be considered risk
neutral or risk-averse, that is, at probability levels of
50% and below. It should be clear from the above that
the numbers provided for catch options refer to the
composite North American fisheries. As the biological
objective is to have all rivers reaching their conservation
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requirements, it is obvious that river-by-river
management is necessary. On individual rivers, where
spawning escapement requirements are being achieved,
river catches corresponding to surplus escapement can
proceed.

Regional assessments in some areas of eastern North
America provide a more detailed consideration of
expectations for 2001, taking into consideration the
contribution of all sea ages of salmon to the spawning
population and relationships between lSW and 2SW
retruns of the smolt cohort. Data for 20 rivers in
Quebec, six rivers of the Gulf, and three rivers of the
Scotia-Fundy geographic area for the period 1991-1992
to 1999-2000, during which most commercial salmon
fisheries were closed, indicate that there are no
expectations for significant increases in large salmon in
2001. The evidence for each of the three geographic
areas suggests that the PFA forecast of approximately
225000 non-maturing fish in Greenland in 2000, i.e.,
triple the PFA value for the previous year and double
the average PFA values of the previous 5 years, is
highly unlikely.

Additionally, by area, expectations for 2001 are. By
area, these are:

Labrador: salmon returns in the year 2001 will be from
a higher number of spawners than in recent years but the
lack of long-term monituring facilities makes it difficult
to describe stock status or provide cufrent expectations.

Newfoundland: number of spawners has been relatively
high in recent years, however, smolt output from most
monitored rivers has declined in each of the past three
years. In the absence of any improvement in marine
survival rates, returns of small salmon in 2001 could be
lower.

Ouebec: Returns of large salmon are expected to be
adequate for the attainment of conservation
requirements in 43 of the 44 salmon rivers in northern
part of Quebec; one river will remain closed. On the 74
salmon rivers in southern part of Quebec, nine rivers
remained closed to fishing and returns of large salmon
are expected to be insufficient for attaimnent of
conservation requirement on 34 rivers. Consequently,
only the retention of small salmon will be permitted on
those rivers.

Gulf: In SFA 15, returns in 2001 should approximate
conservation requirements as they have in the last 5
years. Current levels of harvest have not been limiting
the attaimnent of stock conservation. In SFA 16, neither
large salmon nor eggs from small and large fish are
expected to meet the conservation requirements in most
rivers. In SFA 18, expectations are mixed with over half
the rivers expected to meet conservation.

Scotia-Fundy: In SFAs 19-23, salmon returns (both
large and small) in 2000 are not expected, with few
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exceptions, to be sufficient to meet conservation
requirements, including those receiving hatchery
stocking.

USA: Salmon returns (both large and small) in 2000 are
not expected to be sufficient to meet conservation
requirements in any river, including those receiving
hatchery stocking.

6.4.2 Catch option for 2002 fisheries on 2SW
maturing salmon

Most catches (93%) in North America now take place in
rivers or in estuaries. The commercial fisheries are now
closed and the remaining coastal food fisheries in
Labrador are mainly located close to river mouths and
likely harvest few salmon from other than local rivers.
Fisheries are principally managed on a river-by-river
basis and in areas where retention of large salmon is
allowed, it is closely controlled.

Catch options which could be derived from the pre
fishery abundance forecast for 2001 (295678 at the
50% probability level) would apply principally to North
American fisheries in 2002 and hence the level of
fisheries in 2001 need to be accounted for before
providing these catch options. Assuming probability
values between 25 and 75%, accounting for mortality
and the spawning requirement and considering an
allocation of 60% of the surplus to North America,
would yield catch options in 2SW salmon equivalents of
77 000 to 138 000 fish. The numbers provided for catch
options refer to the composite North American fisheries.
As the biological objective is to have all rivers reaching
their conservation requirements, river-by-river
management will be necessary. On individual rivers.
where spawning requirements are being achieved, there
are no biological reasons to restrict the harvest.

6.4.3 Data deficiencies, monitoring needs and
research requirements

Some progress was made on research needs identified
last year. The Working Group reiterates many of last
year's recommendations and suggests some further
ones.
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Estimates of total returns to Labrador no longer exist.
There is a critical need to develop alternate methods to
derive estimates of salmon returns and develop habitat
based spawner requirements in Labrador, and to monitor
salmon returns in the Ungava regions of Quebec.

There is a need to investigate changes in the biological
characteristics (mean weight, sex ratio, sea-age
composition) of returns to rivers, spawning stocks of
Canadian and US rivers, and the harvest in food
fisheries in Labrador. These data and new information
on measures of habitat and stock recruitment are
necessary to re-evaluate existing estimates of spawner
requirements in Canada and USA and for use in the run
reconstruction model.

There is a requirement for additional smolt-to-adult
survival rates for wild salmon. As well, sea survival
rates of wild salmon from rivers stocked with hatchery
smolts should be examined to determine if hatchery
return rates can be used as an index of sea survival of
wild salmon elsewhere.

Further basic research is needed on the spatial and
temporal distribution of salmon and their predators at
sea to assist in explaining variability in survival rates.

Return estimates for the few rivers (Annapolis,
Cornwallis and Gaspareau) in SFA 22 that do contribute
to distant fisheries should be developed and, when these
are available, the SFA 22 spawniug requirements for
these rivers (476 fish) be included in the total.

A consistent approach to estimating returns is needed, to
incorporate broodstock, if offspring from such
broodstock are stocked back into the management area
from which their parents originated.

Accounting for escaped-farmed salmon from North
America indicates a high but undocumented mortality.
Scale analysis of salmon captrued at West Greenland
indicated an infrequent appearance of escaped-farmed
salmon. In order to substantiate this conclusion farmed
salmon need to be included in background genetic
analysis and the data re-examined for the presence of
escaped-farmed salmon of North American origin.
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7 ATLANTIC SALMON IN THE WEST GREENLAND COMMISSION AREA

7.1 Events in the 2000 fisheries and status of
stocks

7.1.1 Fishery in the WGC area

Catch: In 1999, the West Greenland Commission of
NASCO agreed on a mnlti-year approach for
conservation of the salmon stocks occurring in
Greenland, and therefore for 1999 and 2000 the catch at
West Greenland in each of the years should be restricted
to that amount used for suhsistence in Greenland, which
in the past has been estimated at 20 I. The Greenland
authorities subsequently set the TAC for 2000 at 20 I.
The fishery began on August 14 and was closed August
18 as the reported catch rapidly approached the allowed
amounl. The nomiual catch totalled 20.5 I. In 2000, a
private company was given permission to purchase
salmon from the fishermen for distribution in
Greenland. Most of the landings were sold through this
arrangement, and only very few salmon were landed to
the open markets. Despite the very short season and a
considerably increased efficiency of the control system
a relatively large part of the total fishery is still
considered to remain unreported. The unreported catch
in 2000 is estimated to be approximately 10 I.

Analysis of the samples showed no significant changes
in the very high proportion of one-sea-winter fish of
North American and European origins during recent
years. In 2000, the two components comprised 97.4 %
and 100.0 %, respectively, of the catch samples, and
they were among the highest proportions of a 14-year
data sel. No two-sea-winter maiden fish were observed
in the samples, but in the North American component
2.6 % were previous spawners.

The downward trend in mean length of both North
American and European ISW fish since 1969 changed
in 1996, as mean lengths increased. Mean lengths for
both components showed an increasing trend during
1996-1999, whereas in 2000 the mean lengths decreased
again and were among the lowest observed in the time
series. Mean weights of both components decreased
correspondingly from 1999 to 2000. The low values for
both mean lengths and mean weights observed in 2000
could be related to the relatively early fishing season, in
which period the weight increase is known to be 2-3 %
per week.

Percentage river ages among fish sampled at West
Greenland in 2000 were:

Gear arid effort: No new information was available on
fishing gear and efforl. However, only 45 licensed
fishermen (out of 179 issued licences) reported having
,fished in '2000. In total, 46 licensed and non-licensed
fishermen (food fishermen) reported catches.

River age

N American
European

1 2
3.2 26.6

36.4 46.7

3 4 5
38.6 23.4 7.6
13.1 2.9 0.7

6+
0.0
0.0

Origin of catches: North American salmon stocks have
been found to be distinct from European stocks using
mitochondrial and nuclear DNA (microsatellites), and
analytical methods are provided to distinguish continent
of origin with lOa % accuracy. Based on this method
samples obtained from catches in NAFO Division 1D
(250 samples) and NAFO Division IF (240 samples)
could be classified to continent of origin. Applying the
results of the above analysis to the reported catch
indicated that 12.6t (5 lOa salmon) of North American
origin and 7.6t (2 700 salmon) of European origin were
landed in West Greenland in 2000.

The numbers of North American salmon landed
annually at West Greenland were greatly reduced during
the period 1996-1999, but remained unchanged from
1999 to 2000. The number of landed salmon of
European origin was similarly reduced from 1995 to
1999, but increased again in 2000 due to a high
proportion of European salmon in the southern division.

Biological characteristics of the catch: Biological
samples (scales, length, weight) were collected from the
salmon landed in NAFO Divisions 1D and IF (250 and
241 samples, respectively).
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The proportion of river age 2 salmon of North American
origin was in 1999 and 2000 somewhat lower than in
1998, which was close to the overall mean value of
34.8%. The proportion of river age I salmon of
European origin reached the highest values on record in
the three most recent years (28.6, 27.7 and 36.5%,
respectively). A high proportion of this group is
reflecting a high contribution from the more southern
European stocks.

7.1.2 Status of stocks in the WGC area

Salmon caught in the West Greenland fishery are non
maturing ISW salmon or older, nearly all of which
would return to homewaters in Europe or North
America as MSW fish if they survived. In most years
non-maturing ISW salmon make up more than 90% of
the catch there are also 2SW salmon and repeat
spawners. The most abundant European stocks in West
Greenland are thought to originate from the UK and
Ireland although low numbers may originate from
northern European rivers. For North American MSW
salmon, the most abundant stocks in West Greenland
are thought to originate in the southern area of the
range.

Stocks originating in the Northeast Atlantic: Run
reconstruction estimates of pre-fishery abundance of
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non-maturing I SW salmon from soufuem areas (Figure
5.3.5b) have been volatile over fue period 1971-1999,
but in steady decline over fue past 14 years. In
1996-1999, it was estimated fuat even in fue absence of
all fisheries, fue numbers of non-maturing recruits from
fue soufuem area were below fue proposed spawning
equivalent reserve. Non-maturing ISW salmon from
norlliern stocks (Figure 5.3.3b) have declined since
1985, particularly in 1986-1987. The recovery of fue
stocks fuat was suggested in 1998 did not seem to
continue in 1999 and 2000.

In most cases, adult salmon counts in index rivers
wifuin fue NEAC area increased from 1997 to 2000.
However, over fue last ten years, adult returns have
been declining or showed no trend. Analysis of
attainment of conservation limits (CL) indicated
variable status of salmon stocks in different rivers of fue
NEAC area. Alfuough homewater management
measures have gone some way to reducing homewater
exploitation rates, some rivers have never or seldom
reached fueir CL over fue last 10 years, whereas ofuers
have been consistently above fueir CL. Many rivers fuat
have reached fueir CL in most years show a decreasing
trend in escapemen~ however, and no tendency to
recover was observed for rivers with low escapement
values.

Stocks originating in North America: The run
reconstruction estimate of pre-fishery abundance of
non-maturing ISW salmon for 1999 was 94 118 fish,
2 % higher fuan fuat of 1998, fuis estimate being fue
second lowest in fue 30-year time series (Figure
6.1.2.4).

Total returns of 2SW fish to Labrador and fuus Canada
could not be estimated since 1998. However, wifu fue
exception of insular Newfoundland where 2SW salmon
are only a small proportion of fue total salmon
production, returns to fue important Gulf, Quebec and
Scotia-Fundy production areas were eifuer fue lowest or
second lowest of fue 30-year time series, 1971-2000
(Figure 6.1.2.3). The estimated 2SW returns and
spawners to USA rivers were in 2000 66 % and 73 %
below fue previous 5-and 10-year averages,
respectively. Returns to most USA rivers are hatchery
dependent. Spawning escapements remained low
compared to conservation requirements.

Egg depositions exceeded or equalled fue specific
conservation requirements in only 23 of fue 54 rivers
(43 %) fuat were assessed in Canada and were less fuan
50% of requirements in 18 ofuer rivers (33%). Large
deficiencies in egg depositions were noted in fue Bay of
Fundy and Atlantic coast of Nova Scotia where 10 of
fue I I rivers assessed had egg depositions fuat were less
fuan 50% of requirements (Figure 6.1.2.6).

Norfu American salmon stocks remain low relative to
fue 1970s. The steady decline over fue last twelve years
is alarming (Figure 6.1.2.4). The ISW non-maturing
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component continues to be depressed wifu river returns
and total production amongst fue lowest recorded. In
addition, returns in 2000 of maturing ISW salmon
(grilse) to Norfu American rivers were very low. This
being fue case, improvement in 2SW salmon returns and
spawners is unlikely in 2001.

Thus, despite some improvements in 2SW returns to
some rivers in European and Norfu American areas, fue
overall status of stocks contributing to fue West
Greenland fishery is low compared to earlier.

7.1.3 Changes in the continent of origin of
salmon captured at West Greenland
including changes in migration patterns

The Working Group noted fue considerable increase in
proportion of Norfu American origin salmon in fue
fishery at West Greenland in recent years. The
proportion of Norfu American origin salmon has
changed dramatically over fue period of observation,
1969-1999, from below 40 % to a record high level of
90 % in 1999. The proportion of Norfu American origin
salmon declined in 2000 fishery samples; however, fuis
may have been due to fue early opening and short
duration of fue fishery. Thus, fue catch samples while
being descriptive of fue fishery may not be a good
representation of fue salmon population at Greenland.
The biological explanation(s) for fuese changes in Norfu
American and European salmon will continue to elude
us due to incomplete knowledge of migration of fue
various components contribUting to fue West Greenland
fishery and more importantly fue relative contributions
of various stock groupings. Previous tagging studies
including tagging at West Greenland had shown fuat fue
soufuem European stock group contributed more
heavily to Greenland fuan did fue norfuern group.
Wifuin Norfu America, it has been shown fuat stocks in
fue Gulf of St. Lawrence contributed more heavily fuan
ofuers to Greenland. The DNA analysis in 2000 showed
fuat annual variations in proportional contributions do
occur. Exploratory work into more detailed
discrimination of origin of salmon captured at West
Greenland will lead to a greater understanding of fue
mixed stock fishery.

To learn more about fue reasons behind fue increasing
Norfu American proportion in Greenland a new variable
was created by summing fue pre-fishery abundances of
Norfu American and European non-maturing Atlantic
salmon. Examination of fue trends in Norlli American
proportion at Greenland and in fue total pre-fishery
abundance of Norfu American plus soufuern European
salmon indicates fuat fue latter is actually declining (r=
0.69, P<O.OOOI) at fue same time fuat fue Norfu
American proportion at Greenland is increasing (<=0.87,
P<O.OOOI) (Figure 7.1.3.1). This can only occur if fue
proportion of soufuem European salmon migratiug to
Greenland is declining or if fue proportion of Norfu
American salmon migrating to Greenland is increasing
(<=-0.52, P<O.004). However, given current trends fue
former is more likely fue case.
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7.2 Effects on European and North
American stocks of the West Greenland
management measures since 1993

7.3 Age-specific stock conservation limits for
all stocks occurring in the WGC area

There have been three significant changes in the
management regime at West Greenland since 1993.
First, NASCa adopted a new quota allocation model to
derive TACs based upon ICES assessment of the PFA
of non-maturing ISW North American sahnon and the
spawner requirements for these stocks. This resulted in
a substantial reduction in the TAC in 1993 from that of
1992, and further rednctions in subsequent years. The
second change in management was the suspension of
fishing in 1993 and 1994 for compensation payments.
The third change in management was a multi-year
agreement in 1999 restricting the allowable catches to
20 tons, solely for local consumption in Greenland.

The estimated numbers of salmon returning to home
waters in the absence of a fishery, 1993-1994, or had
the fishery in 1995-1999, not taken place are:

Quota Oml Catch EU NA
Year T TAC t Fish Fish
1993 89 89 0 12402 15052
1994 137 137 0 19091 23171
1995 77 77 83 8459 20177
1996 174 0 92 7239 20262
1997 57 0 58 3702 15598
1998 20 0 11 729 2740
1999 .20 0 19 549 4847
2000 20 0 21 1844 4263

Estimation of TACs for 1993 and 1994 was based on
the NASCa model, biological parameters (mean
weights, proportions of NA fish, and age correction
factors etc.) were assumed to be the mean of the 1992
and 1995 values. For the remaining years, estimates of
fish that would have returned to home waters had there
not been a fishery were based on same year biological
characteristics and a natural mortality between
Greenland and home waters of 0.10. The mean number
of potential returns per ton caught at Greenland is 208
and 106 Norm American and European salmon,
respectively.

In the years 1972-1992, exploitation rates in Greenland
of the Norm American component of me salmon stock
averaged about 30% but varied between 10 and 45%.
The management measures in force in 1995-1997
resulted in an average exploitation rate of 13%, while
the arrangements since 1998 reduced the exploitation
rate to about 5 %.

ICES notes mat these calculations assume that natural
mortality of salmon at sea has remained unchanged. As
highlighted in several places in this document, marine
survival has declined markedly, particnlarly for salmon
of Norm American origin. Methods are being explored
for including a downward trend in survivorship in this
and various other calculations.
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Sampling of me fishery at West Greenland since 1985
has shown that bom European and North American
stocks harvested mere are primarily (greater than 90%)
ISW non-maturing salmon mat would mature as either
2 or 3 SW salmon, if surviving to spawn. Usually less
than 1% of me harvest are salmon which have
previously spawned and a few percent are 2SW salmon
which would mature as 3SW or older salmon, if
surviving to spawn. For example, in 1999, 96.8 of me
sampled catch of Norm American origin and 100% of
the satllpled catch of European origin were 1SW
salmon. For this reason, conservation limits dermed
previously for North American stocks have been limited
to this cohort (2SW salmon on their return to
homewaters) that may have been at Greenland as ISW
non-maturing fish. The total requirement is 152548
fish, wim 123 349 and 29 199 prescribed for Canadian
and USA rivers, respectively; me reserve spawner
requirement (includes 10 months of mortality at 1%) is
170 286 fish.

In 2000, revised estimates of provisional conservation
limits for MSW salmon in Europe were presented based
on me memods developed in 1999. The conservation
limits were split into ISW and MSW components on the
basis of me average age composition of catches in the
past ten years. The stocks have also been partitioned
into northern and southern groups, and tagging
information and biological sampling indicates mat me
majority of me European salmon r.aught at West
Greenland originate from me soumern group. The
provisional conservation limit for soumern European
MSW stocks is approximately 595 000 fish. There is
still considerable uncertainty in the conservation limits
for European stocks. The above value has been
increased from 530000 in me 2000 report. To date, the
conservation limits for MSW salmon in Europe have not
been incorporated into me modeling of catch options for
West Greenland.

7.4 Catch options or alternative
management advice with an assessment
of risks

7.4.1 Overview of provision of catch advice

Concerns of me implications of applying TACs to
mixed stock fisheries are relevant to the formulation of
catch advice. In principle, adjusttnents in catches in
mixed-stock fisheries provided by means of an annually
adjusted TAC would reduce mean mortality on me
contributing populations. However, mere is no
assurance that reductions in exploitation will affect
mose stocks mat are not meeting conservation
requirements, and benefits mat might result for
individual stocks would be difficult to demonstrate.
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The procedures to develop catch advice, an evaluation
of the models, and vuluerabilities in the existing
procedures were presented in the 1997 and 1999
assessments. The processes remain unchanged in 2000
although some of the input data were modified to
reflect new information (Section 7.5). Models based on
thermal habitat in the northwest Atlantic and spawning
stock indices are used to forecast pre-fishery abundance
and provide catch advice for the West Greenland
fishery. While the approach has been consistent since
1993, the models themselves have varied slightly over
the years. The changes have been made to these models
in attempts to improve the prediction and add more
biological reality. In particular, the models since 1996
have used a spawning stock surrogate variable (lagged
spawners) in an attempt to describe the variations in
parental stock size of the non-maturing ISW
component (PFA).

North American run-reconstruction model: The
model is used to estimate pre-fishery abundance of lSW
non-maturing and maturing 2SW fish adjusted by
natural mortality to the time prior to the West Greenland
fishery. Region-specific estimates of 2SW returns are
shown in Figure 6.1.2.2. Estimates of 2SW returns prior
to 1998 in Labrador are derived from estimated 2SW
catches in the fishery using a range of assumptions
regarding exploitation rates and origin of the catch.
With the closure of the Labrador fishery, returns for
Labrador were unknown in 1998 to 2000 and values for
Labrador. were estimated from a raising factor
developed by dividing pre-fishery abundance without
Labrado~. into pre-fishery abundance with Labrador
based on the time series of Labrador recruit estimates
and pre-fishery abundance data from 1971-1996.

Update of thermal habitat: A thermal habitat index
has been updated to include data from year 2000 and
January and February 2001 year data. Two periods of
decline in the index are evident (1980 to 1984 and 1988
to 1995) (Table 7.4.1.1 and Figure 7.4.1.1). The habitat
index for February increased slightly (3%) in 2001 from
1 634 to 1 685. Both values are close to the long-term
mean of I 653.

Update of lagged spawners: The lagged spawner
variable used in the model is an estimate of the 2SW
parental stock of the PFA. Previous analyses indicated
that the sum of lagged spawner components from
Lahrador, Newfonndland, Quebec, and Scotia-Fundy
and excluding Gulf and U.S. was the strongest
explanatory variable for the model. Inclusion of the
Gnlf spawning component reduced the explanatory
power of the variable. The estimation procedure
remained unchanged in 2000. Spawning escapement
estimates for Labrador are not available for the years
1998-2000. The previously formulated lagged spawner
variable will therefore not be available beyond 2002.
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7.4.2 Forecast model for pre.fishery
abundance of North American 2SW
salmon

The model used to forecast pre-fishery abundance for
2001 was revised (Section 7.5) and results presented in
Section 7.4.3 are based on this revised model. The basis
for the revised model is the same two predictor
variables as were used from 1999 to 2000: thermal
habitat for February (term H2) and lagged spawners
(sum of lagged spawners from Labrador,
Newfonndland, Scotia-Fundy and Quebec, term SLNQ).
The 2001 forecast of pre-fishery abundance was based
on an alternative modelling approach that takes into
consideration that habitat acts on PFA through survival
rather than on absolute abundance. The reasons for
adopting this model are given in Section 7.5.

There was a significant linear relationship between the
PFA values and predicted values (log transformed
model; r' = 0.88). The model continues to be influenced
primarily by the spawning stock level in the predictive
relationship for pre-fishery abundance. The habitat
index accounted for about 10% of the total variance and
SLNQ accounted for about 80%. The predicted values
fit the observed data quite well except in the late 1980s
and 1990s when abundance was low (Figure 7.4.2.1).

The forecasted estimate simulated by the PFA model of
pre-fishery abundance for 2001 using the February
thenna! habitat and lagged spawner model is about
295700 at the 50% probabili!y level (Table 7.4.1.1).
The lagged spawner variable. (SLNQ) improved in the
year 2001 primarily because of increases in Labrador
since the mid-1990s and this is contributing
substantially to the predicted increase in pre-fishery
abundance.

Due to the time lag between forecasted and estimated
pre-fishery abundance, the model predicts abundance
two years in advance. Consequently, any developing
trend in high positive or negative residuals indicating a
poor fit to recent data will be hard to detect until after
the fishery.

Using this model to estimate the 2000 pre-fishery
abundance yields a value of 225 700, which is about
25% higher than the previously reported value of
179 900. Note that the previously reported value was
based on the additive model without errors in the lagged
spawners (Section 4.5). The inclusion of errors in the
lagged spawners has been shown to increase the median
value and to widen the distribution of the forecast. The
relationship between the available 2SW to lSW data
from several rivers in Eastern Canada previously shown,
indicated that the 2000 forecast of pre-fishery
abundances, i.e., returns of 2SW salmon to North
America in 2001, is unlikely to be achieved.
Consequently, there is considerable uncertainty
regarding the projected reversal of the declining trend in
pre-fishery abundance forecasted by the model.
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7.4.3 Development of catch options for 2001 requirement, even in the absence of any fisheries on this
age group in Greenland in 2001 (Figure 7.4.4.1).

7.4.4 Risk assessment of catch options

Greenland quota options are presented for the 25% and
75% cumulative probability levels of PFA (Table
7.4.3.1):'Between the 25% and 75% probability level
and at the fNA (proportion of the harvest allocated to
Greenland) of 0.4 quota options range from 28 to 467 t
with a median value of 200 t.

The spawning requirement for all North American
rivers is currently set at 152548 2SW-fish which is the
equivalent of 170 286 pre-fishery recruits (spawning
reserve) prior to natural mortality between Greenland
and home waters. The procedure for estimating the
quota for West Greenland is summarised in Appendix
2.

The provision of catch advice in a risk framework
involves the incorporation of the uncertainty in all the
factors used to develop the catch options. The method is
described in more detail in Section 4.2. Annual
variations in uncertainty result in differing assessments
and differing levels of precision. The risk analysis plots
are calculated for consideration of the 2001 fishery in
West Greenland.

The risk analysis performed considers the most
optimistic scenario of equal production rates in all six
stock areas of North America. The reality is that the
stock status differs greatly within North America and
that the expected returns of salmon to the USA and
Scotia Fundy areas will be severely below their
respective conservation requirements. In the USA, the
escapement for the entire area has never been above
3000 spawners since 1992, no better than 10% of the
requirement. Similarly, the Scotia-Fundy area lagged
spawners have been less than 10 000 fish over the last
ten years. If all stocks were at their spawner
requirements, the U.S.A. stocks would be expected to
produce almost 20% of the 2SW production from North
America while the Scotia-Fnndy stock is expected to
produce just over 16% of the total. Under the current
levels of spawning escapement, recruitment to USA
rivers is not expected to be more than 2% of the total
PFA, and Scotia-Fundy no better than 10% of the
present PFA (Figure 7.4.4.2). The majority of the non
maturing ISW salmon in the Northwest Atlantic in 2001
are expected to retorn principally to the other areas,
Quebec, Gulf, Labrador and Newfoundland. With this
consideration, the risk analysis applies more
appropriately to these four areas while the probability of
the Scotia-Fundy area meeting its conservation
requirement is very near zero and is zero for the USA
stocks.

There is little information available to confirm the
possibility of an improvement in pre-fishery abundance
in 2000 and 2001 as forecasted through modelling. Two
sea winter adult returns in 2001 will provide initial
indications regarding the overall abundance of non
maturing ISW salmon in 2000. Associations between
ISW returns in year i and 2SW returns in year i+ I
observed in several rivers in eastern Canada suggest that
abundance of 2SW salmon in 2001 in eastern Canada
will be similar to or less than recent years. Smolt
prodnction in 1999 and 2000 in monitored rivers of
eastern Canada were similar to or below the average of
the last five years. The adoption of risk neutral quota
options on the basis of predicted sharp increases in pre
fishery abundance in 2000 and 2001 provides the
potential for significant overexploitation if increases in
pre-fishery abundance are not realized. Extreme caution
is urged regarding harvest decisions for 2001, and
adoption of conservative harvest levels is warranted
until projected increases can be confirmed. The
increasing advantage associated with each additional
spawner in under-seeded river systems makes a strong
case for a conservative management strategy.

Valne
0.779
2.954
2.990
1.049

Parameter
PropNA
WTISWNA
WTISWE
ACF

Growth·· of salmon through the fishing season can
significantly affect the total number of fish harvested
under a fixed quota. A sensitivity analysis was
conducted to evaluate the effect of salmon growth in
August and September on the total number of fish
harvested under a theoretical 200 t quota (Figure
7.4.3.1). This analysis shows that the number of fish
harvested under a fixed qnota declines significantly as
the median date of the fishery is delayed through
August and September.

Quota computation for the 2001 fishery requires an
estimate of pre-fishery abundance, stock composition
by continent [PropNA], mean weights of North
American and European ISW salmon [WTISWNA and
WTISWE, respectively]. and a correction factor for the
expected sea-age composition of the total landings
[ACF]. Exponentially smoothed values utilising data
collected during the 1995-1999 fisheries are
summarised below.

The pre-fishery abundance of salmon in 2001 is
predicted to be moderate relative to historic levels
(Table 7.4.1.1). The risk analysis resnlts suggest a
moderate risk that the returns of 2SW salmon to North
America in 2002 will be below the conservation

The North American stock complex of non-maturing
salmon remains in tenuous condition. Increased
spawning escapements to rivers of some areas of eastern
North America resnlted in improved abundance of the
juvenile life stages, and perhaps now at adnltlife stages.
Despite the closure of Canadian and West Greenland
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commercial fisheries, sea survival of adults returning to
rivers has not improved and in some areas has declined
further. The abundance of maturing ISW salmon has
also declined in many areas of eastern North America.
Until sea survivals improve, the abundance of non
maturing ISW salmon in the Northwest Atlantic is not
expected to improve above the levels of the last five
years.

7.5 Changes to the model used to provide
catch advice

The models used to predict pre-fishery abundance of the
North American non-maturing stock complex and
subsequent quota levels for West Greenland were
revised based on exploratory work conducted by the
Working Group and reported in the 1999 and 2000
reports. For the past several years, models used to
predict the PFA were additive and hypothesized a linear
effect of SLNQ and habitat on salmon abundance. An
alternative approach, adopted in the 2001 assessment
takes into consideration that habitat acts on PFA by
mediating survival rather than on absolute abundance.
The basis for these multiplicative models is the same
two predictor variables (H2 and SLNQ) used in
previous assessments. In addition, the uncertainty in the
lagged spawner and PFA variables were incorporated in
the model simulations. The distribution of the
multiplicative models is skewed to the origin and long
tailed towards large values. The predicted abundance is
always greater than 0, contrary to what is given by the
additive model. There is a greater cumulative
probability for lower PFA levels (Figure 7.5.1) with the
multiplicative model but the distribution suggests that
there is insufficient information in the data to fix an
npper bound on the PFA. Adoption of the multiplicative
model resolves issues related to the biological logic of
the model and the prediction of unreasonable PFA
values, less than 0, generated by the additive model in
previous assessments. The primary changes in
performance of the multiplicative model adopted for
2001 relate to changes in pre-fishery abundance
forecasts and characterization of uncertainty about these
forecasts.

7.6 Catch advice

Although a large proportion of the examined North
American stocks meet conservation targets (Figure
6.1.2.6) many are failing to meet targets or are only
barely doing so. Despite complete closures of mixed
and single stock fisheries the very small surplus over
spawning requirements and the uncertainty in the
estimates make a strong case for even more
conservative management measures.

ICES cousiders this stock complex to be outside safe
biological limits and recommends that there shonld
be no exploitation of the 2000 smolt cohort as non-

854

maturing ISW fish in North America or at
Greenland in 2001, and also recommends that the
cohort should not be exploited as mature 2SW fish in
North America in 2002. Exceptions are in-river
harvests from stocks, which can be shown to be
ahove biologically-based spawning escapement
requirements. Further, exploitation rate on this
cohort should be minimised in the North American
Commission and in the West Greenland Commission
Areas by controlling by-catch in other fisheries. It
should also be noted that the assessment of stocks in
Southern Enrope which are also exploited at West
Greenland has shown that these stocks are also
below their conservation limits and this further
snpports the advice for no fishery at West
Greenland.

Data deficiencies, monitoring needs and research
requirements in the WGC area

1. Continued efforts should be made to improve the
estimates of the annual catches of salmon taken for
local consumption in Greenland.

2. The mean weights, sea and freshwater ages and
continent of origin are essential parameters to
provide catch advice for the West Greenland
fishery. As these parameters are known to vary over
time, the Working Group recommends that the
sampling programme be continued and closely
coordinated with fishery harvest plan to Pe
executed annually in West Greenland.

~ The catch options for the West Greenland fishery
are based almost entirely upon data taken from
North American stocks (with the current exclusion
of Labrador, see Section 7.6). In view of the
evidence of a long-term decline in the European
stock components contributing to this fishery
(southern European non-maturing ISW recruits) the
Working Group emphasised the need for
information from these stocks to be incorporated
into the assessments as soon as possible.

4. Alternative models should be explored (for
example different predictive variables, model
formulations, univariate time series, non-parametric
change-of-state analyses) to provide some index of
plausibility of the quantitative forecasts.

5. Further basic research is needed on the
spatial/temporal distribution and migration patterns
of salmon and their predators at sea to assist in
explaining variability in survival rates.

6. Samples should be obtained for DNA analysis from
rivers in North America and Europe.

The status of the six stock areas should be incorporated
into the analysis of risk of catch options.

ICES Cooperative Research Repon No. 246



APPENDIX 1

CNL (00)60

REQUEST FOR SCIENTIFIC ADVICE FROM NASCa TO ICES (JULY 2000)

1 with respect to Atlantic salmon in the North Atlantic area:

1.1 provide an overview of salmon catches and landings, inclnding unreported catches by country and catch and
release, and worldwide production of farmed and ranched salmon in 2000,

1.2 report on significant developments which might assist NASCa with the management of salmon stocks,

1.3 use case studies to illustrate options for taking account of risk in the provision of catch advice and commeut
on the relative merits of each option,

1.4 assess the possible reasons for the differences in the occurrence of escaped farmed fish in fisheries and stocks
in different areas,

1.5 advise on the potential biases in the catch advice model resulting from the inclusion of fish farm escapes in
the assessment models,

1.6 provide a compilation of tag releases by country in 2000.

2 with respect to Atlantic salmon in the North-East Atlantic Commission area:

2.1 describe the events of the 2000 fisheries and the status of the stocks,

2.2 update the evaluation of the effects on stocks and homewater fisheries of significant management measures
introduced since 1991,

2.3 further develop the age-specific stock conservation limits where possible based upon individual river stocks,

2.4 provide catch options or alternative management advice with an assessment of risks relative to the objective
of exceeding stock conservation limits,

2.5 update the information on by-catch of salmon post-smolts in pelagic fisheries,

2.6 identify relevant data deficiencies, monitoring needs and research requirements.

3 with respect to Atlantic salmon in the North American Commission area

3.1 describe the events of the 2000 fisheries and the status of the stocks,

3.2 update the evaluation of the effects on US and Canadian stocks and fisheries of management measures
implemented after 1991 in the Canadian commercial salmon fisheries,

3.3 update age-specific stock conservation limits based on new information as available,

3.4 provide catch options or alternative management advice with an assessment of risks relative to the objective
of exceeding stock conservation limits,

3.5 identify relevant data deficiencies, monitoring needs and research requirements.

lCES Cooperative Research Repon No. 246 855



4 with respect to Atlantic salmon in the West Greenland Commission area:

4.1 describe the events of the 2000 fisheries and the status of the stocks,

4.2 update the evaluation of the effects on European and North American stocks of the Greenlandic quota
management measures and compensation arrangements since 1993,

4.3 provide a detailed explanation and elitical eXlUDination of any changes to the model used to provide catch
advice and of the impacts of any changes to the model on the calculated quota,

4.4 provide catch options or alternative management advice with an assessment of risks relative to the objective
of exceeding stock conservation limits,

4.5 evaluate potential causes for the changes in the Continent of origin of salmon captured in the West
Greenland fishery including potential changes in marine migration patterns,

4.6 identify relevant data deficiencies, monitoring needs and research requirements.

NOTES:

1 With regard to question 1.3. ICES is requested to provide information that will assist with the implementation
of and the evaluation by NASCa and its Contracting Panies of the decision structure (Annex 4 of document
CNL(OO)18) provisionally adopted by the Council.

2 In response to questions 2.1, 3.1 and 4.1 ICES is asked to provide details of catch, gear, effon, composition
and origin of the catch and rates of exploitation. For homewater fisheries the information provided should
indicate the location of the catch in the following categories : in-river, estuarine and coastal. Any new
information on non-catch fishing monality ofthe salmon gear used and on by-catch ofother species in salmon
gear and of salmon in any newfisheries for other species is also requested.

3 In response to question 4.1, ICES is requested to provide a brief summary afthe status of the North American
and Nonh-East Atlantic salmon stocks. The detailed information on the status of these stocks should be
provided in response to questions 2.1 and 3.1.

4 With regard to question 4.3 "change to the model" would include the development ofany new model.
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APPENDIX 2

Computation of Catch Advice for West Greenland

The North American Spawning Reserve (SpT) for 2SW salmon of 152 548 fish remains the same as in 2000.

This number must be divided by the survival rate for the fish from the time of the West Greenland fishery to their return
of the fish to home waters (II months) to give the Spawning Target Reserve (SpR). Thus:

Eq. 1. SpR = SpT * (exp(lI *M) (where M = 0.01)

The Maximum Allowable Harvest (MAR) may be defined as the number of non-maturing ISW fish that are available
for harvest. This number is calculated by subtracting the Spawning Target Reserve from the pre-fishery abundance
(PFA).

Eq.2. MAH = PFA - SpR

To provide catch advice for West Greenland it is then necessary to decide on the proportion of the MAH to be allocated
to Greenland (fNA). The allowable harvest of North American non-maturing ISW salmon at West Greenland NAISW)
may then be defined as

Eq.3. NAlSW = f NA * MAH

The estimated number of European salmon that will be caught at West Greenland (EISW) will depend upon the harvest
of North American fish and the proportion of the fish in the West Greenland fishery that originate from North America
[PropNA)'. Thus:

Eq.4. EISW = (NAISW I PropNA) - NAISW

To convert the numbers of North American and European ISW salmon into total catch at West Greenland in metric t, it
is necessary to incorporate the mean weights (kg) of salmon for Nort!I America [WTISWNA]' and Europe [WTISWE]'
and age correction factor for multi-sea winter salmon at Greenland based on the total weight of salmon caught divided
by the weight of ISW salmon [ACF]' . The quota (in t) at Greenland is then estimated as

Eq.5. Quota = (NAISW * WTISWNA + ElSW * WTISWE) * ACF/lOOO

, Sampling data from the 1995-1999 fishery at West Greenland were used to update the forecast values by exponential
smoothing of the proportion of North American salmon in the catch (PropNA), weights by continent [WTISWNA,
WTlSWE] and the age correction factor [ACF].
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Table 4.1.1.2 The weight (tonnes ronnd fresh weight) and proportion (%) of the nominal catch by country taken
in coastal, estuarine and riverine fisheries.

Catch

Coast E,tualy River Total

Country Year Weiy,t % Weiy,t % Weiy,t % Weiy,t

Canada 1999 7 5 38 25 105 70 150
2000 II 7 22 15 117 78 150

Finland 1995 0 0 0 0 48 100 48
1996 0 0 0 0 44 100 44
1997 0 0 0 0 45 100 45
1998 0 0 0 0 48 100 48
1999 0 0 0 0 63 100 63
2000 0 0 0 0 95 100 95

France l 1995 2 20 8 80 10
1996 4 31 9 69 13
1997 3 38 5 63 8
1998 1 13 2 25 5 63 8
1999 0 0 4 35 7 65 II

2000 0 4 4 35 7 61 II

Iceland 1995 20 13 0 0 130 87 150
1996 II 9 0 0 III 91 122
1997 0 0 0 0 106 100 106
1998 0 0 0 0 130 100 130
1999 0 0 0 0 119 100 119
2000 0 0 0 0 82 100 82

Ireland 1995 566 72 140 18 84 II 790
1996 440 64 134 20 110 16 684
1997 380 67 100 18 91 16 571
1998 433 69 92 15 99 16 624
1999 335 65 83 16 97 19 515
2000 440 71 79 13 102 16 621

NOlWay 1995 515 61 0 0 325 39 840
1996 520 66 0 0 267 34 787
1997 394 63 0 0 235 37 629
1998 410 55 0 0 331 45 741
1999 483 60 0 0 327 40 810
2000 619 53 0 0 557 47 1176

Russia 1995 43 33 9 7 77 60 128
1996 64 49 21 16 46 35 131
1997 63 57 17 15 32 28 III

1998 55 42 2 2 74 56 131
1999 48 47 2 2 52 51 102
2000 64 52 15 12 45 36 124
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Table 4.1.1.2 Continued

Catch

Coast E,luaxy River Total
Country Year Weight % Weight % Weight % Weight

Spain 1995 0 0 0 0 9 100 9
1996 0 0 0 0 7 100 7
1997 0 0 0 0 4 100 4
1998 0 0 0 0 4 100 4
1999 0 0 0 0 6 100 6
2000 W. W. w. W.

Sweclen 1995 24 65 0 0 13 35 37
1996 19 58 0 0 14 42 33
1997 10 56 0 0 8 44 18
1998 5 33 0 0 10 67 15
1999 5 31 0 0 11 69 16
2000 10 30 0 0 23 70 33

UK 1995 200 68 45 15 49 17 294
Englencl& 1996 83 45 42 23 58 32 183
WeIe, 1997 81 57 27 19 35 24 143

1998 65 53 19 16 38 31 122
1999 101 67 23 15 26 17 150
2000 152 71 25 12 36 17 213

UK (N. Ifelene\) 2 1999 44 83 9 17 0 0 53
2000 63 82 14 18 0 0 77

UK 1995 201 34 105 18 282 48 588
ScoUencl 1996 129 30 80 19 218 51 427

1997 79 27 33 11 184 62 296
1998 60 21 28 10 195 69 283

1999 35 18 23 12 141 71 199
2000 30 16 24 12 139 72 193

ToteI,

North East AUentic 3 2000 1386 53 161 6 1086 41 2633

Norlh America 4- 2000 13 9 22 14 117 77 152

IAn illegal net flsltelY operated from 1995 to 1998, ca.tchunknown in the first 3 yean; but

thought to be i.ncreasing.Fishe:ty ceased in 1999

'l: no nominal ca.tch data. is collected for river flSlheries in UK:. (N!)
3 data. not available from Denmark & Spain
4 includes Canada & St Piene et M:iqu.elon
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Table 4.1.1.3 Estimates of umeported catches by various methods in tonnes by country within national EEZs
in the North-east Atlantic, No~th America and West Greenland Commissions of NASCa, 2000.
(NA = not available

2000 Unreported as % afTolal Unreported as % afTolal
Unreported North Atlantic Catch National Catch

Commission Area Country Ca1ch t (Unreported + Reported) (Unreported + Reported)

NEAC Faroes < 1
NEAC Finland 25 0.6 21
NEAC Iceland 2 0.0 2
NEAC Ireland 132 3.2 18
NEAC Norway 633 15.5 35
NEAC Russia 250 6.1 67
NEAC Sweden 4 0.1 11
NEAC UK(E&W) 38 0.9 15
NEAC UK (N.ireland) 8 0.2 9
NEAC UK (Scotland) 44 1.1 19
NAC Canada 124 3.0 45
NAC USA 0 0.0 0

WGC West Greenland 10 0.2 32

Total Unreported Catch 1269 31.1

Total Reported Catch
of North Allantic salmon 2814
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Table 4.4.7.1 Summary of Atlantic salmon tagged and marked in 2000. "Hatchery" and "Wild" refer to smollS
or parr, "Adnlts" refers to wild and hatchery fish. Data from Belginm and France were not
available. No fish were tagged in Finland.

Prinwy Tag or Mark
Country Ongin Microtag :, External mark: Adipose clip Total

o 85,692' 0: 85,692 •
0.5,436L OJ ".5,436
o 63iT 0 631
091,7.59 0 ... ... ..91,759

o 3,000 417,750420,750
o 40 190 230
01;899'" 01,809
04,849417,9404~2,789

~Hatche:ty
r····Tw;],l
•.....................................................·.·.··.·.·.·!A<hl1t

]Total

:H.tchery 127,162' O' 0 '1.27,162
:···.....Tikild...... 2,5160: 02,~1~

......... '.Adult.. O· 563 0 563
..............::r~tal 1.29A!8..56.3.L.. 0 1.30,241

I"'landll.tche'1"~89,02~! 0: 0289,029
Wild 939···..·oT.........0.L.. 939'

'.··..••.·•••••··....IA.&:di . ooToo
Totalj89;968[oT 0 .. .. ....289,968

r~~=~;'"

..(

~~~~~_~_1¥ _
l'1ild

: .... .... .........!ldult •
:Total

Canada ......:Il.tc.he.",.<. 0.4~,009 1,738,916 ...1.,783,~25'
l'1ild 0'9,D.~33:~9I9,~12
A.dult 0 ..... .....6.046 ..............0:6,046

.~.~k•.................•::::"'.•••• !..... 72,90: ••...............
60

,13: •.......1,739,24:.... . ..1'7;::;:~.
: Wild 01 oor 0
··········TA<hl1t................................o 0; 0·..............0

IT~;;] 72,900 L ...0 072,900

!-~~~~.

:~~.';"Il'~Che",.....,.83,225, ..10,000L . ..1.33,::'78227,00.3
......................:l'1ild 0 0 0 0
..................... ..... !ldult.. .....:. OOOr O
.................TotalL83,2~510,000Lij3>78L22j,903
:S""d>on .. :H.tche", 0 4,928, 39,517 ....44,445

Wild' 0(oT 0 .. 0
......... ..... .. ..A<l>Jii 0'OT············Or O

. :Total O· 4.928 39,51744,445

[;IC(I:~&I~~t;~~100,537.;,0~;~5,~;: ..171,456
l'1alo')Tl'1ild ......T4,139(oT 973 5,112
.................Tildult.. 0: '937 09~7

.Total .......104,6765,9986~,8:J1177,~D.5:

:UK(N.,I~laM) :H.tchery ...... ~~,4n: 0·.3~,53.6 .. .?0,0~3.
"·TWildl,.4.~3.J"·"··"·or· 0 1,483

",'. . "·'.'A·"~':;t""" ,... . .
.................. <..~ 0, 0: 183.....1.8~ .

.................. l:r~tal 35,97D.: ······················oL 35,719 7~,68~:

[l!IC(~"~~~)H.tchery ..... 12,355:~,g~~L 01.4,3~5
W;],l6;?48,' 6,462: .4,750 18,160

," .. ""Adult 0 • 899T 0899
'['rotal ·············i9;303T9,361 .............4,750: 33;<Ii4

:IJS!l'H.tchery 0 172,842:47,857220,699

............................l'1ild :........ 0: .1,800 0 ..1,800
:.......!ldult. mS,052:JO 5,082

:rota! 01}9,~~(jj,~j}~7,~81

!lI,l.~~hi•.~ :H.tchery 63..~,~7O' 3~8,~3.2 ......~,3~5,i3~T 3,3O'O',~36
:Wili.! ...........•..............I~,O'~~ ~2,~~1 ~,~~2 ~~,O'8~
Adul~ ..•. 0'!5,93.7L 213!~,~5o.

,Total 652,495' 357,290: 2,351,889: 3,361,674'
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Table 6.4.1.1 Catcb options for 2001 North American Fisheries

Cateb Options for 2001 North American Fisheries (Probability levels refer to probability density
function estimates of pre-fishery abundance)

Probability Level Pre-fishery Abundance Forecast Cateb Options in 2SW Sahnon
Equivalents (no.)

25 145 125 0

30 160214 0

35 175591 0

40 191502 14255

45 208016 29127

50 225708 45206

55 244 830 62508

60 265996 81660

65 289541 102964

70 316274 127 153

75 347994 155855
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Table 6.4.1.2 Fishing mortalities of 2SW salmon equivalents by North American fisheries, 1972-2000. Only
mid-points of the estimated values have been used.

CANADA
v= MIXED STOCK TERMINAL FISHERIES IN YEAR i USA Total

NF·LAB Terminal
Corom tSW % ISWof NF-LAB Scolia - Fi>heries

(Yr i-I) total2SW Comm2SW NF·Lab Labrador Nfk1 rivers Qu""~ Gillf F>mdy Canadian asa%of

{bl equivalents (Yr j) (b) commlotal rivers (a) (a) Region RegkJn Region total Year i Total

1972 27,874 11 156,881 184,755 31' 633 27,417 22,389 6,80] 242,310 346 242,656 24
1973 24,016 8 223,603 247,619 719 895 32,751 17,915 6,680 306,580 327 306,907 19
1974 32,828 9 240,676 273,504 593 542 47,631 21,429 12,734 356,434 247 356,681 23
1975 32,316 9 242,398 274,714 241 528 41,097 15,675 12,375 344,629 389 345,018 20
1976 47,846 13 261,770 309,616 618 '12 42,139 18,088 11,111 381,98"5 191 382,176 19
1977 36,777 10 246,090 282,867 954 946 42,301 33,433 15,562 376,062 1,355 377,418 25
1978 37,200 I' 160,477 197,677 580 559 37,421 23,803 10,781 270,821 89' 271.714 27
1979 18,825 13 93,917 112,742 469 144 25,234 6,299 4,506 149,395 '33 149,828 25
1980 27,923 8 221,597 249,520 646 699 53,567 29,828 18,411 352,670 1,533 354,202 30
1981 46,088 I' 205,403 251,492 384 485 44,375 16,326 13,988 327,050 1,267 328,317 23
1982 45,894 18 137,132 183,026 473 433 35,204 25,7(fl 12,353 257,195 1,413 258,608 29
1983 '"348 15 113,815 148,163 313 445 34,472 27,094 13,515 224,002 386 224,388 34
1984 25,969 18 84,480 110,448 379 215 24,408 6,041 3,971 145,464 6/5 146,138 24
1985 19,578 I' 80,351 99,929 219 15 27,483 2,745 4,930 135,322 645 135,967 27
1986 26,504 15 107,009 133,514 340 39 33,846 4,582 2,824 175,145 606 175,750 24
1987 33,629 16 134,879 168,508 457 20 33,807 3,795 1,370 207,956 300 208,256 19
1988 42,874 26 82,769 125,642 514 29 34,262 3,922 1.373 165,743 248 165,990 24
1989 29,664 20 82,998 112,662 337 9 28,901 3,513 265 145,686 397 146,083 23
1990 26,164 22 58,518 84,682 261 24 27,986 2,847 593 116,394 696 117,089 28
1991 Hi. 101 18 41.250 57,352 66 16 29,277 1,942 1,331 89,984 231 90,215 36
1992 13,336 18 25,615 38.952 581 6/ 30,016 4,303 1,114 75,033 16/ 75,201 48
1993 4,315 9 13,541 17.856 273 63 23,153 3,010 1,110 45,466 166 45,632 61
1994 2,859 7 12,179 15,038 365 80 24,052 2,368 756 42,659 1 42,660 65
1995 1,660 5 8,852 10,511 420 92 23.331 2,041 330 36,725 0 36,725 71
1996 1,437 , 5,760 7,197 320 108 22,413 2,586 766 33,389 0 33.389 78
1997 1,296 5 5,499 6,795 175 136 18.574 2,196 581 28,456 0 28,456 76
1998 1.544 9 1,909 3,453 268 129 11,256 2,224 322 17,651 0 17,651 80
1999 239 2 912 1,151 268 111 9,032 1,504 450 12,515 0 12,515 91
2000 203 I 1,300 1,503 268 291 9,903 2,203 193 14,361 0 14,361 90
2001 421

NF·Lab cOJlllnas lSW =NC1(mid-pt)'" 0.904837
NF-Lab commas 2SW =Ne2 (mid-pr) '" 0.99005
Taminalf~haies=ZSW ret= (mid·pr) - ZSW spawners (mid-pr)
a - starting in 1993, inchKles estimated mortality of 10% on oookand released &h
b - starting in 1998, there was no commercial fishel)' in Labrador; numbers reflect size of aboriginal fish harvest in 1998-2000 and resident food flShery harvest in 2000
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Table 6.4.1.3 History of fishing-related mortalities of North American salmon as 2SW equivalents. 1972-2000.

North % USA Harvest in
America of Total NW homewaters as

Canadian USA Grand North Greenland Atlantic % oftota1NW
Year total total Total American total Total Atlantic

1972 242.310 346 242,656 0.14 260,296 502,952 48

1973 306,580 327 306,907 0.11 181,677 488,584 63
1974 356,434 247 356,681 0.07 218,512 575,193 62
1975 344,629 389 345,018 0.11 199,593 544,611 63
1976 381,985 191 382,176 0.05 252,304 634,479 60
1977 376,062 1,355 377,418 0.36 141,060 518,478 73
1978 270,821 894 271,714 0.33 171,656 443,370 61
1979 149,395 433 149,828 0.29 107,543 257,370 58
1980 352,670 1,533 354,202 0.43 181,023 535,225 66
1981 327,050 1,267 328,317 0.39 170,108 498,425 66
1982 257,195 1,413 258,608 0.55 206,056 464,664 56
1983 224,002 386 224.388 0.17 176,185 400,574 56
1984 145,464 675 146,138 0.46 30,077 176,215 83
1985 135,322 645 135,967 0.47 35,213 171,179 79
1986 175,145 606 175,750 0.34 125,983 301,734 58
1987 207,956 300 208,256 0.14 155,401 363,658 57
1988 165,743 248 165,990 0.15 157,158 323,149 51
1989' 145,686 397 146,083 0.27 105,655 251,738 58
1990 116,394 696 117,089 0.59 54,917 172,007 68
1991 89,984 231 90,215 0.26 66,152 156,366 58
1992 75,033 167 75,201 0.22 100,147 175,348 43
1993 45,466 166 45,632 0.36 37,872 83,504 55
1994 42,659 1 42,660 0.00 0 42,660 100
1995 36,725 0 36,725 0.00 0 36,725 100
1996 33,389 0 33,389 0.00 19,310 52,699 63
1997 28,456 0 28,456 0.00 19,856 48,312 59
1998 17,651 0 17,651 0.00 15,214 32,865 54
1999 12,515 0 12,515 0.00 2,738 15,253 82
2000 14,361 0 14,361 0.00 4,863 19,223 75
2001 5,041

Greenland harvest of 2SW equivalents = NGI * 0.904837

ICES Cooperative Research Report No. 246 865



Table 7.4.1.1 Pre-fishery abundance estimates, thermal habitat index for February based on sea surface
temperature (H2), lagged spawer index for North America excluding Gulf and US spawners
(SLNQ), results of a jackknife cross-validation of the multiplicative forecast model, and
simulated forecasts.

Thermal Jacknife

Pre-fishen , abundance Habitat Lanned snawners SLN()\ Cross-validation

Year Low Hinh Mid-noint Februarv (H2l Low Hinh Mid-noint Prediction Residuals

1971 578,974 726,622 652,798 2,011

1972 557,790 732,940 645,365 1,990

1973 672,631 867,684 770,157 1,708

1974 623,907 800,542 712,224 1,862

1975 710,252 904,626 807,439 1,827

1976 610,799 826,787 718,793 1,676

1977 506,919 667,787 567,353 1,915

1978 288,792 371,342 330,067 1,951 35,453 81,767 58,610 389,220 -59,153

1979 630,091 831,411 730,751 2,058 42,626 94,677 68,652 664,772 65,978

1980 550,336 734,489 642,412 1,823 43,173 97,017 70,095 590,190 52,222

1981 527,318 684,352 605,835 1,912 43,268 97,575 70,421 658,224 -52,389

1982 439,982 567,499 503,741 1,703 43,381 98,372 70,876 563,713 -59,972

1983 236,377 337,388 286,882 1,416 40,413 91,967 66,190 364,762 -77,880

1964 245,424 347,471 296,448 1,257 37,647 64,066 60,856 233,165 63,263

1985 399,028 539,102 469,065 1,410 39,344 83,435 61,389 248,799 220,266

1986 435,090 575,673 505,381 1,688 40,567 91,757 66,162 442,148 63,233

1987 398,168 527,764 462,966 1,627 36,636 88,818 62,727 353,451 109,515

1988 317,609 423,746 370,678 1,698 37,131 83,891 60,511 339,966 30,712

1989 241,044 345,930 293,487 1,642 41,955 86,459 64,207 400,432 -106,945

1990 218,191 296,332 257,262 1,503 40,948 81,667 61,307 304,340 -47,078

1991 249,798 349,917 299,857 1,357 37,582 72,966 55,274 178,975 120,862

1992 143,925 216,262 180,094 1,381 35,596 71,384 53,490 179,100 994

1993 95,352 179,428 137,390 1,252 38,387 79,232 58,810 244,899 -107,509

1994 110,985 219,159 165,072 1,329 38,395 75,762 57,079 215,540 -50,467

1995 120,523 202,958 161,740 1,311 36,740 69,943 53,342 168,198 -6,458

1996 104,675 163,182 133,928 1,470 33,492 61,600 47,546 134,001 . -'72

1997 69,063 123,311 96,197 1,594 29,676 55,241 42,558 107,109 -10,912

1998 58,751 126,207 92,479 1,849 25,629 50,461 38,045 91,858 621

1999 57,800 130,436 94,118 1,741 25,658 52,637 39,147 91,254 2,864

2000 1,634 32,960 68,185 50,572 225,708 1

2001 1,665 37,414 81,709 59,561 295,678 '

1 Simulated forecast values.
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Table 7.4.3.1 Quota options (t) for 2001 at West Greenland based on H2-SLNQ multiplicative forecasts of pre-
fishery abundance. Proportion at West Greenland refers to the fraction of harvestable surplus
allocated to the West Greenland fishery. The probability level refers to the pre-fishery abundance
levels derived from the probabiltiy density function.

Prob. Prooorlion at West Greenland lFnal

level 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

25 0 7 14 21 28 35 42 49 56 63 69
30 0 15 30 45 60 75 90 105 120 135 150
35 0 23 46 69 92 116 139 162 185 208 231
40 0 32 63 95 126 158 190 221 253 284 316
45 0 41 81 122 162 203 243 264 324 365 405
50 0 50 100 150 200 250 300 350 400 450 500

55 0 60 121 181 241 302 362 423 433 543 604
60 0 72 144 215 267 359 431 503 574 646 718
65 0 85 169 254 338 423 508 592 677 761 846

70 0 99 198 298 397 436 595 695 794 893 992

75 0 117 233 350 467 584 700 817 934 1,051 1,167

Sp. res = 170,266
Prop N'I= 0.779
WT1SWN'I= 2954
WT1SWE= 2990
ACF= 1.049
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Figure 4.1.1.1 Nominal catches of salmon in four North Atlantic regions 1960-2000.

900,000 .

800,000

700,000

Vi 600,000

"cc
'" 500,000t'-
c
.5!
ti 400,000='C
'"~Co 300,000

200,000

100,000

Ita North Atlantic Area _ Non-North Atlantic Area I

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000

Year

Figure 4.1.1.2 Worldwide production of fanned Atlantic salmon, 1980 - 2000. Dau for non-North Atlantic area
do not include Chile and other countries with nouble production in 2000.

868 ICES Cooperative Research Report No. 246



Determini~tic calcnlation of quota for a low abundance period
Step I SpR _ SpT * (eXp(ll",*M)~),:,,:::-__

SpT = 1152548
SpR = 170286

SpT = 2SW Conservation requirement for North America
SpR = Spawning Reserve for North America adjusted for 11
months of natural mortality between West Greenland and North
America

Step 2

Step 3

MAH= PFA-SpR

PFA= 1183000
MAH= 12714

NA1SW = fNA :I: MAH
FNA= 0.4
NAISW= 5086

PFA value at 50% probability
MAH = Maximum Allowable Harvest = Number of surplus
North American origin fish

FNA = fraction ofNA surplus allocated to Greenland
NA1SW = Number of North American surplus fish available for
Greenland

EISW = (NAISW / PropNA) -NAISW
PropNA = I0.779 1
E1SW = 1443

2.832 kg

1.068

19Quota (t) =

PropNA = proportion NA salmon in the fishery

E1SW = number of European origin lSW salmon expected in
the fishery

Quota (t) = (NA1SW *WT1SWNA + E1SW:I: WT1SWE):I: ACF /1000
WT1SWNA= 2.666 kg WT1SWNA = weight (kg) of lSW NA origin salmon in the

fishery
WT1SWE = weight (kg) of ISW European origin salmon in the
fishery
ACF = age correction factor (>=1) to account for fish other than
lSW of age
Quota = Allowable harvest (t) at West Greenland taking into
account all the factors in steps 1 to 4

WT1SWE=

ACF=

Step 4

StepS

Deterministic calculation of quota for a moderate abundance period
Step 1 SpR - SpT * (exp(ll *",M)~)=,...-_.,

SpT = 1152548
SpR= 170286

SpT = 2SW Conservation requirement for North America
SpR = Spawning Reserve for North America adjusted for II
months of natural mortality between Wf..St Greenland and North
America

Step 2

Step 3

MAH= PFA-SpR
PFA = 1436770
MAH= 266484

NAlSW = fNA '" MAR
FNA= 0.4
NAISW = 106594

PFA value at 50% probability

MAR = Maximum Allowable Harvest = Number of surplus
North American origin fish

FNA = fraction ofNA surplus allocated to Greenland
NAlSW = Number of North American surplus fish available for
Greenland

EISW = (NAISW / PropNA) - NAISW

PropNA = 10.59 I
EISW= 74074

3.13 kg

561

1.068

Quota(t) =

ACF=

WT1SWE=

PropNA = proportion NA salmon in the fishery

E1SW = number of European origin lSW salmon expected in
the fishery

Quota (t) = (NA1SW:I: WT1SWNA + E1SW '" WT1SWE) '" ACF /1000
WTISWNA = 2.75 kg WT1SWNA = weight (kg) of lSW NA origin salmon in the

fishery

WT1SWE = weight (kg) of lSW European origin salmon in the
fishery
ACF = age correction factor (>=1) to account for fish other than
lSWofage

Quota = Allowable harvest (t) at West Greenland taking into
account all the factors in steps 1 to 4

Step 5

Step 4

Figure 4.2.1.1 Deterministic calculations of catch options for the fishery at West Greenland for low
abundance and moderate abnndance periods. Values in bold and in box are parameters with
uncertainty.
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Figure 5.3.4 Estimated spawning escapement of maturing and non-maturing salmon in Northern Europe,
1971-2000.

ICES Cooperative Research Repon No. 246 879



a) Maturing 1SW recruits (PFA) (potential 1SW returns)
(Recruits in Year N became spawners in Year N)

20001995

--PFA

----- +95%cl

----- -95%cl

- -SER

1990

,, ,,,,,,. ,
'I. f 'I. \

\ I \ \ /'
V ,\ r ~/ "'I.

\ \ I ~

\ \. J ...

\ ... I ,/' , ""

\ 'r_/ '-'-, 'v' ,

\. ':I I

1985

Year

19801975

,,

/,
--,

4,500,000

4,000,000

3,500,000

.l: 3,000,000

'"Ii:.... 2,500,0000....
..Q 2,000,000
E
:::l
Z 1,500,000

1,000,000

500,000

0

1970

b) Non-maturing 1SW recruits (potential MSW returns)
(Recruits in Year N became spawners in Year N+1)

2,000,000

1,500,000
.l:

'"Ii:....
0.... 1,000,000..Q

E
:::l
Z

500,000

- -,

A ,,,,,

--PFA

----- +95%cl

----- -95%cl

- -SER

", "
,'" r ," ,,,,-

" -,

" -,
" '

2000199519901985

Year

19801975

o+---+---+---+---+---+---+_
1970

Figure 5.3.5 Estimated recruitment (PFA) and Spawning Escapement Reserve (SER) for maturing and non
maturing salmon in Southern Europe, 1971-2000_

880 ICES Cooperative Research Repon No_ 246



a) 1SW spawners (and 95% confidence limits)

Provisional Conservation Limit :: 888,692

2000199519901985

Year

1980

2,000,000

1,800,000

1,600,000

.c: 1,400,000
III

t;:: 1,200,000....
0.. 1,000,000
'".c
E 800,000
:::I
Z

600,000

400,000

200,000

0
1970 1975

b) MSW spawners (and 95% confidence limits)

Provisional Conservation Limit = 501 ,445
1,000,000

900,000

800,000

.c: 700,000
III

t;:: 600,000....
0.. 500,000
'".c
E 400,000
:::I
Z

300,000

200,000

100,000

0
1970 1975 1980 1985

Year

1990 1995 2000
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